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AbstractoftheDisclosure: 09/ 34343
A dynamic semiconductor memory device of a random access type has

an initialization circuit that controls the switching-on operation

of the semiconductor memory device and of its circuit components.

The initialization circuit supplies a supply voltage stable signal

once the supply voltage has been stabilized after the switching-on

of the semiconductor memory device. The initialization circuit

has an enable circuit that receives the supply voltage stable

Signal and further command signals externally applied to the

semiconductor memory device. The enable circuit supplies anBaregt

enable signal after a predetermined proper initialization sequence

of the command signals applied to the semiconductor memory device

is identified. The enable signal effects the unlatching of a

. control circuit provided for the proper operation of the

semiconductor memory device.

aREL/cgm
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DYNAMIC SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR INITIALIZING A

DYNAMIC SEMICONDUCTOR MEMORY DEVICE
—

Background of the Invention:

Field of the Invention:

The invention relates to a dynamic semiconductor memory device of

the random access type (DRAM/SDRAM) having an initialization

circuit which controls a switching-on operation of the

semiconductor memory device and of its circuit components. The

initialization circuit supplies a supply voltage Stable signal

(POWERON) once a supply voltage has been stabilized after the

switching-on of the semiconductor memory device. The invention

also relates to a method for initializing such a dynamic

semiconductor memory device, and also to the useof an enable

circuit, that supplies an enable signal, for controlling the

switching-on operation of the dynamic semiconductor memory device.

In the case of SDRAM’ semiconductor memories according to the JEDEC

standard, it is necessary to ensure ‘during the switch-on operation
("POWEBRUP") that the internal control circuits provided for the

proper operation of the semiconductor memory device are reliably

held in a defined desired state, in order to prevent undesirable

activation of output transistors that would cause, on the data

lines, a short circuit (so-called "bus contention" or "data

XILINX EXHIBIT 1002
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contention") or uncontrolled activation of internal current loads.

The solution to the problem turns out to be difficult on account

of a fundamental unpredictability of the time characteristic of

the supply voltage and of the voltage level or levels at the

external control inputs during the switch-on operation of the

semiconductor memory. According to the specifications of the

manufacturer an SDRAM component should ignore all commands which

‘are present chronologically before a defined initialization

sequence. The sequence consists of predetermined commands that

must be applied in a defined chronological order. However, a

series of functions and commands which are allowed during proper

operation of the component are desired or allowed chronologically

only after the initialization sequence. According to the JgEDEC

standard for SDRAM semiconductor memories, a recommended

initialization sequence (so-called "POWERON-SEQUENCE") is provided

as follows:

a. the application of a supply voltage and a. start pulse in order

to maintain an NOP condition at the inputs of the component;

b. the maintenance of a stable supply voltage of a stable clock

signal, and of stable NOP input conditions for a minimum time

period of 200 us;

c. the preparation command fer word line activation (PRECHARGE)

f6E.alt the memory banks of the device;

XILINX EXHIBIT 1002
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4. the activation of eight or more refresh commands (AUTOREFRESH);

and

5. the activation of a loading configuration register command

(MODE-REGISTER-SET) for initializing the mode register.

After the identification of such a defined initialization

sequence, the memory module is normally in a so-called IDLE state,

that is to say it is precharged and prepared for proper operation.

In the case of the SDRAM semiconductor memory modules that have

been disclosed to date, all the control circuits of the component

have been unlatched only with the POWERON signal. The signal

POWERON is active if the internal supply voltages have reached the

necessary values that are necessary for the proper operation of

the component. The module is then in a position to recognize and

7execute instructions.

Summary of the invention:
It is accordingly an object of the invention to provide a dynamic

semiconductor memory device and a method for initializing a

dynamic semiconductor memory devicewhich overcome the above-

mentioned disadvantages of the priorart methods and devices of

this general type, which is as simple as possible in structural

terms and which effectively prevents the risk of a short circuit

-3-
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of the data lines and/or of uncontrolled activation of internal

current loads.

With the foregoing and other objects in view there is

provided, in accordance with the invention, a dynamic

semiconductor memory device of a random access type, containing an

initialization circuit controlling a switching-on operation and

supplying a supply voltage stable signal once a supply voltage has

been stabilized after the switching-on operation. The

initialization circuit has a control circuit for controlling

operations and an enable circuit receiving the supply voltage

stable signal and externally applied further command signals. The

enable circuit outputting an enable signal after a predetermined

proper initialization sequence of the externally applied further

command signals are identified and the enable signal effecting an

unlatching of the control circuit.

The invention provides for the initialization circuit to have an

enable circuit, which receives the supply voltage stable signal

and the externally applied further command Signals. The enable

circuit generates the enable signal after the identification of

the predetermined proper initialization sequence of the command

signals is achieved. The enable signal effects the unlatching of

the control circuit provided for the proper operation of the

semiconductor memory device.

-4-
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Following the principle of the invention, the enable signal

(CHIPREADY) is generated and becomes active in dependence on

further internal signals and the initialization sequence and then

unlatches predetermined circuits. The predetermined circuits

remain latched until the end of the predetermined initialization

sequence. By way of example, commands are decoded but not

executed and the output drivers are held at high impedance.

According to the preferred application in SDRAM memory devices

according to the JEDEC standard, it is provided that the command

signals, externally applied to the semiconductor memory device, of

the initialization sequence are to be identified by the enable

circuit. The command signals include a preparation command signal

for word line activation (PRECHARGE), and/or.a refresh command

signal (AUTOREFRESH), and/or a loading configuration register
command signal (MODE~REGISTER-SET) .

According to an advantageous structural refinement of the
initialization circuit according to the invention, it is provided

that the enable circuit has at least one bistable multivibrator

stage with a set input which receives the command signal
(PRECHARGE, AUTOREFRESH, MODE-REGISTER-SET). The bistable

multivibrator also has a reset input to which the supply voltage

stable signal (POWERON), a signal derived therefrom, or a linked

signal is applied. The bistable multivibrator further has an

output at which the enable signal (CHIPREADY) is outputted.

XILINX EXHIBIT 1002
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In particular, the enable circuit has a plurality of bistable

multivibrator stages respectively receiving the command signals.

In an expedient refinement of the invention, it is provided that

the output of at least one of the bistable multivibrator stages is

passed to a reset input of a further multivibrator stage. In this

case, it may furthermore be provided that, in one of the bistable

multivibrator stages, the supply voltage stable signal (POWERON)

and the signal output from the output of the further multivibrator

stage are passed, after having been logically combined by a gate,

to the reset input of the multivibrator stage.

Other features which are considered as characteristic for the

invention are set forth in the appended claims.

Although the invention is illustrated and described herein as
embodied in a dynamic semiconductor memory device and a method for

initializing a dynamic semiconductor memory device, it is

nevertheless not intended to be limited to the details shown,

since various modifications and structuralchanges may be made

therein without departing from the spirit of the invention and

within the scope and range of equivalents of the claims.

The construction and method of operation of the invention,

however, together with additional objects and advantages thereof

XILINX EXHIBIT 1002
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will be best understood from the following description of specific

embodiments when read in connection with the accompanying

drawings.

Brief Description of the Drawings:

Fig. 1 is a diagrammatic, block diagram of components of an

initialization circuit which controls a switching-on operation of

a semiconductor memory and its circuit components according to the

invention;

Fig. 2 is. circuit diagram of an enable circuit that supplies an

enable signal (CHIPREADY);

Fig. 3 is a time sequence diagram for elucidating a method of

operation of the circuit according to Fig. 2; and

Fig. 4 is a circuit diagram of the enable circuit according to an

exemplary embodiment of the invention.

Description of the Preferred Embodiments:

In all the figures of the drawing, gub-featuresand integral parts

that correspond to one another bear the same reference symbol in

each case. Referring now to the figures of the drawing in detail

and first, particularly, to Fig. 1 thereof, there are shown

circuit components, important for understanding the invention, of
an SDRAM memory device operating according to the JEDEC standard.

XILINX EXHIBIT 1002
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The circuit components include an initialization circuit

controlling a switching-on operation of the SDRAM memory device

and its circuit components. The initialization circuit has an

input circuit 1, to whose input 2 command and clock signals that

5 are externally applied in reference to the semiconductor memory

are provided. The command and clock signals are amplified and

conditioned before being received by a command decoder 3 connected

downstream of the input circuit 1 and at whose output 4, inter

alia, the command signals PRE or PRECHARGE (preparation command

. for word line activation), ARF or AUTOREFRESH (refresh command)

and MRS or MODE-REGISTER-SET (loading configuration register

command) are output. The initialization circuit further has a

circuit 5 for internal voltage regulation and/or detection, at

whose input 6 the external supply voltages that are externally

 
applied to the semiconductor memory externallyare fed in. The 
circuit 5 has a first output 7 outputting a POWERON signal and a 
second output 8 supplying stabilized internal supply voltages.

The method of operation and the structure of the circuits 1, 3 and

5 are sufficiently known to the person skilled in the art and
20 therefore do not need to be explained in any more detail. What is

important for understanding the invention is the fact that the

circuit 5 supplies an active POWERON signal if, after the POWERUP

phase of the SDRAM memory, the internal supply voltages present at
the output 8 have reached the values necessary for proper

25 operation of the component.

XILINX EXHIBIT 1002
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According to the invention, the initialization circuit furthermore

has an enable circuit 9 connected downstream of the circuits 3 and

5. The command signals PRE, ARF and MRS are applied to an input

10 of the enable circuit 9 and the POWERON signal is applied to an

input 11 of the enable circuit 9. An enable signal CHIPREADY is

supplied at an output 12 of the enable circuit 9 after the

identification of a predetermined proper initialization sequence

of the command signals applied to the semiconductor memory device

is achieved. The enable signal effects unlatching of control

circuits 13 provided for proper operation of the semiconductor

memory device. The internal control circuits 13 serve inter alia

for sequence control for one or more of the memory blocks of the

SDRAM memory and are known as such.

Fig. 2 shows a preferred exemplary embodiment of the enable

circuit 9 according to the invention. The enable circuit 9
contains three bistable multivibrator stages 14, 15 and 16 each

having a set input S, a reset input R, and also an output Q. An

AND gate 17 connected upstream of the reset input R of the

multivibrator stage 15 and an AND gate 18 connected downstream of

all the outputs Q of the multivibrator «stages 14, 15, 16 are

further provided. The enable circuit further has an inverter 19

connected downstream of the AND gate 18. The enable signal

CHIPREADY being output at the output 12 of the inverter 19 and the

enable signal CHIPREADY is active HIGH, that is to say activated

when its voltage level is at logic HIGH. The command Signals PRE,

XILINX EXHIBIT 1002
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ARF, MRS applied to the respective set inputs S of the bistable

multivibrator stages 14, 15, 16 are each active LOW, that is to

say these signals are active when their voltage level is at logic

LOW, while the POWERON signal is again active HIGH. The POWERON

5 Signal is applied directly to the reset inputs R in the case of

the multivibrator stages 14 and 16 and is firstly applied to one

input of the AND gate 17 in the case of the multivibrator stage

15, the signal output from the output Q of the multivibrator stage

14 is applied to the other input of the AND gate 17, the output of

10 the AND gate 17 is connected to the reset input of the

 
 

/multivibrator stage 15.

, The method of operation of the enable circuit 9 illustrated in

Fig. 2 is such that activation of the enable signal CHIPREADY at

the output 12 to logic HIGH is generated only when a predetermined 
chronological initialization sequence of the command signals PRE,

S ARF and MRS and activation of the POWERON signal to the logic

level HIGH are detected. Only then are the control circuits 13

unlatched on account of the activation of the enable signal

20 CHIPREADY; the control circuits 13 remaining latched prior to

this.  

In the schematic time sequence diagram according to Fig. 3,

exemplary command sequences during the switching-on operation of

25 the semiconductor memory device are illustrated in order to

elucidate the method of operation of the enable circuit 9.

-1LO-
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In the case situation A, the signal PRECHARGE is activated to

active LOW too early relative to the activation of the POWERON

signal, with the result that, the enable signal CHIPREADY is not

: 5 yet activated to logic HIGH since the proper initialization
‘sequence requires a waiting time before the first command. The

signal swing of the command PRECHARGE according to case situation

A is thus correctly ignored. In case situation B, the

chronological order of the activation of the signal AUTOREFRESH to

10 logic LOW is incorrect since the proper initialization sequence

 
 

 

 

‘ prescribes a previous PRECHARGE command before the AUTOREFRESH

' command. The signal swing of the AUTOREFRESH signal to logic LOW

according to case situation B is therefore likewise ignored, and

“the enable signal does not go to logic HIGH. In case situation ¢C,

a correct chronological order of the commands PRECHARGE,

AUTOREFRESH, MODE-REGISTER-SET is present conforming to the JEDEC

 ia Standard, in a logically consistent manner, since the POWERON

signal is also at logic HIGH, an enable signal’ CHIPREADY at logic

HIGH is now supplied. Illustrated using dashed lines, another

20 further conceivable initialization sequence that is allowed and

therefore triggers an enable signal is represented by the symbol

D; activation of the command MODE-REGISTER-SET to logic LOW is

allowed at any time after the activation of the POWERON signal.

25 Fig. 4 shows further details of a preferred exemplary embodiment

of the enable circuit 9 according to the invention. [In this

-11L-
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exemplary embodiment, each of the bistable multivibrators 14, 15,

16 is constructed from in each case two NAND gates 14A, 14B, 15A,

17, 16A, 16B and also an inverter 14C, 15C and 16C, which are

connected to one another in the manner illustrated. The NAND gate

17 is provided with three inputs in the bistable multivibrator 15.
 
 

-12-
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IClaim:

1. A dynamic semiconductor memory device of a random access

type, comprising:

an initialization circuit controlling a switching-on operation

and supplyingasupplyvoltagestable signal once a supply voltage

has been stabilized after the switching-on operation, said

initialization circuit having a control circuit for controlling

operations and an enable circuit receiving the supply voltage
Power oA Pre MSTae

stable signal and externally applied further command signals, said

enable circuit outputting an enable signal after a predetermined—
proper initialization sequence of the externally applied further

command signals being identified and the enablé Signal effecting

an unlatching of said control circuit.

2. The semiconductor memory device according to claim 1,

wherein the externally applied further command signalsForming the

predetermined proper initialization sequence to be identified by

Said enable circuit includes at least one of a preparation command
Dre.

Signal for word line activation, a refresh command signal, and a

loading configuration register command signal.

3. The semiconductor memory device according to claim 1, wherein
at

Said enable circuit has at least one bistable multivibrator stage

having a set input receiving the externally applied further

command signals, a reset input receiving one of the supply voltagepeecet

-13-.-
/ fj
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stable signal, a signal derived from the supply voltage stable

signal and a linked signal, and an output outputting said-enable
a 5

signal. -

4. The semiconductor memory device according to claim 3, wherein

said at least one bistable multivibrator stage is a plUratity of -

bistable multivibrator stages respectively receiving one of the

externally applied further command signals.

5. The semiconductor memory device according to claim 4, wherein

said output of one of said plurality of bistable multivibrator

stages is passed to said reset input of another of said plurality

of bistable multivibrator stages.

6. The semiconductor memory device according to claim 4,

including an AND gate receiving the supply voltage stable signal
+ Se

and a signal output from said output of one of said plurality of

bistable multivibrator stages, said AND gate outputting an output

signal received at said reset input of another of said plurality

of bistable multivibrator stages.

7. The semiconductor memory device according to claim 4, wherein

z s 2 ' ’ a
said plurality of bistable multivibrator stages are each formed of

an RS flip-flop constructed from one of at least two NOR and at

least two NAND gates.
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Page 21



XILINX EXHIBIT 1002 
Page 22

 
 

 

~GR 98 P 1989

8. The semiconductor memory device according to claim 1, wherein
the identification of an initialization sequence that is
identified as the predetermined proper initialization sequence by

said enable circuit and generates the enable signal constitutes a

command sequence conforming to a JEDEC standard.

9. The semiconductor memory device according to claim 1, wherein

said control circuit has output drivers remaining latched during
—_—

the switching-on operation until said enable signal is generated

by said enable circuit.

10. The semiconductor memory device according to claim 1,

wherein the predetermined proper initialization sequencoe—includes

one of the following chronologically successive command sequences:

a) firstly PRE, secondly ARF, thirdly MRS;

b) firstly PRE, secondly MRS, thirdly ARF; and

c) firstly MRS, secondly PRE, or thirdly ARF;

where,

PRE the preparation command signal for word line

activation,

ARF = the refresh command signal, and

MRS = the loading configuration register command signal.

-15-
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11. An improved method for initializing a dynamic semiconductor

memory device of a random access type via an initialization

circuit controlling a switching-on operation of the dynamic

semiconductor memory device and of its circuit components, the
improvement which comprises:

supplying, via the initialization circuit, a supply voltage stable

signal once a supply voltage has been stabilized after the

switching-on operation of the dynamic semiconductor memory device;

and

supplying, via an enable circuit of the initialization circuit, an

enable signal, the initialization circuit receiving the supply

voitage stable signal and further command signals externally

applied to the dynamic semiconductor memory device, after an

identification of a predetermined proper initialization sequence

of the further command signals the enable signal being generated

and effecting an unlatching of a control circuit provided for a

proper operation of the dynamic semiconductor memory device.

12. The method according to claim 11, which comprises

~~ ,
providing at least one of a preparation command signal for word

line activation, a refresh command signal, and a loading

configuration register command signal as the further command

signals.

-16-
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13. The method according to claim 11, which comprises maintaining

a latched condition of output drivers 6f the dynamic semiconductor

memory device during the switching-on operation until the enable

signal is generated by the enable circuit.
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Date: September 27, 1999
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1

- INITIALIZATION SETTING CIRCUIT AND

SEMICONDUCT:OR MEMORYDEVICE USING
, THE SAME

FIELD OF THE INVENTION |
The present’‘invention relates to a circuit for setting

an initial conditionofa latch circuit for holding opera-
tional conditions of respective circuits in a serhiconduc-
tor device uponON-set of power supply, and more
particularly, to an improvement for an initialization
Setting .circuit for setting initial conditions of 2

_ trol signals, data and so forthin a semiconductor mem-
cory device,uponON-set of power supply.

’ &latch circuit is provided in a semiconductor mem-
orydevice, for example, for’latching operational condi-

latch -

circuit that holds information, such as addresses, con- .

2 .
verter 34.in the latch circuit 30, the potential at the input
terminal A ofthe latch circuit 30 becomes “H”JJevel,

and by this operation |of ‘the inverter 35,. the output
_ signal of the latch circuit.30is latched at “nH”level after .
the power supply ‘for the inverter 34.

- FIG. 2 shows one example of. constructionof the -
above-mentionedinitialization setting circuit 20a. .

In this figure, for the. input terminal of aCMOSin-
, Venter 24 (pchanneltransistor TR3 and n channel tran-

is

tions of respective circuit: An initialization setting cir- |
‘cuit is typically connectedtothelatch circuit for setting -

: initial condition upon ON-set ofthe power supply.
BACKGROUND ART ,

20

In the conventional semiconductor.memory device, -
as in the construction shownin FIG.1, for example, an .
external address signal Add is input to a row decoder 8

25

and a column decoder 9 as respective row address sig-. —
nat AD1 and column address signal AD2, through an
address register 7. Respective decoders produce decode
signals based on respectiveaddress signals to select a
memory cell.of the correspondingaddress in'a memory :
cell array 1, and writing and reading of data is per-
formed. .’ In this case, the address register 7 receives an activa-
tion signal CS from a chip activation register 4 to con-
trol the transmission of the address signal ADD for, the
internalcircuit. Theactivation signal CS is generated,
when reference is made to the construction in FIG.3,

. by a chip.activation register on the basis of a‘chip selec-
tion signal CSX of an-active row, the chip selection
signal of which is suppliedexternally. In this case, the
chip selection signal CSX is input to a latchcircuit 30.
formed by twoinverters 34 and 35 connected in a re-

_ verse’parallel relationship, through.two stage inverters
31 and 32 and a transfergate 33, and is further output as
the activation signal CS through.two stage inverters 36.
and 37. In this construction, when the chip selection
signal.CSX is “H”level, an “H”level signal is input to
the latch circuit 30and a “L”level signal is output from

- makes: a decision for .“H” level for the level of |

45

thelatch circuit 30. Therefore, the activation circuit CS -
- becomes “L” level to maintain the address register 7 in

an inactive state. Conversely, when the chip selection
signal CSX is “L” level, since a “Hy” level signal is
output from the latch circuit 30,the activation signal CS
becomes ““H”level to activate the address register 7.

On the other hand, for one of the inverter 34 of the
latch circuit, a power source voltage Voutis supplied
from an initialization setting circuit 20¢ which will be
discussed later (see FIG. 3). For the other inverter 35,
power source voltage Vcc is directly supplied from a
high potential power source line (not shown) similarly
to other circuits. Upon ON set of power (Vcc) supply
for such semiconductor memory device, by an opera-
tionof the initialization setting circuit 200, the power.
source voltage Voutis supplied to the inverter 34 with
a delay. from the supply of the power source voltage
Vec for the inverter 35. Therefore, upon ON-set ofthe

50

55

60

"Vout (intermediatelevel) of the initialization setting .
65

power supply, because of the operation ofthe inverter-
35 in. advance of initiation of the operation o7 the in-

sistor TR4), the sourceofanna channel transistor TR1is.
connected. ‘The’ drain and.the gate of the n channel
transistor.TR1are connected toa high potential power:
source line Vcc. On the other hand, to the.input termi-
nal ofthé inverter 21, the drainof a p channel transistor
TR2is connected, which hasthe ‘source conhested to
the power source line Vcc, and the gate connected to ~
the output terminal of the inverter21. Further, a resis-
tor R is disposed betweenthe input. terminal of the |
inverter 21 and a low potential. power source line Vss.
Onthe other hand, the output terminal of the inverter
21 is outputto the gas of a p channel transistor TRS, the
transistor of which has the source connected to the - ©

powersource hne Vee, andthe drain connected to the
output terminal(output voltageVout) of the. initializa- 0
tionsetting circuit 20a..

- When the powersource Vccis allied to the initializa-
tion circuit 202 constructedas set forth above, a voltage
lower than ‘the power source voltage Vcc by a miagni-- ~
tude corresponding io the threshold level (\'thN) of the
transistor TR1, is applied to the input terminal of the
inverter 21, Subsequently, aftera given period from the
rise of the power source voltage Vcc, the inverter 21

(Wcc—VthN)to outputa “L” level output signal to the
transistor TR5. Bythis, the transistor TR5 is turned ON
to output the output signal Vout equal to the power
sourcevoltage Vcc at the output terminal. On the other
hand, at thesame time, the transistor TR2 is tured ON
to maintain the levelat the input terminal of the inverter
21at “H”level.

Accordingly, the initialization setting circuit 20a is
responsive to ON-setof the power supply voltage Vee.
and outputs the output signal Vout more rapidly than
the power source voltage Vcc at the output terminal

operation set forth above, the power supply.for the
inverter 34 of the latch circuit 30 is slightly delayed.

However;in theinitialization setting circuit 20a as set
forth above,a problem will be arise when power source
voltage Vccis shut downat.the condition in whichthe
voltage Voutis supplied to the inverter 34 of ‘the latch
circuit 30 from the output terminal by ON-set of the
powersupply (namely, the condition that the signal line
connectedto the drain of the transistor TRS is charged
at a level substantially corresponding to the power
source voltage Vcc).

Namely, the charge accumulated at the output termi-
nal cannot be discharged, and as a result, the voltage
level (level of the output signal Vout) at the output
terminal is floating at an intermediate level. Accord-

‘

with a given period ofdelayfrom ON-set. Throughthe ~ "

ingly, if power source voltage Vec is again applied to-
respective circuits, due the level of the output signal |

circuit 20a, the inverters 34 and35ofthe latch circuit 30
start operation simultaneously. Asa result, it becomes
possible that the potential at the output terminal B ofthe
latch circuit 30 becomes “H”level. Therefore, the prob- .
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3
lem of malfunction can arise upon writing in and read-
ing out data. .

SUMMARY OF THEINVENTION
~ Accordingly,it is an object of the present invention

. to provide an initialization settingcircuit. that assures
initialization of the operation again upon setting the.”
power supply ON. when the power sourcé voltageis
shut down, and this can prevent malfinction.

_ _ In order to accomplish theabove-mentioned object,
.. there is provided aninitialization setting circuit accord-

ing to the present invention that is adapted: to set an

_

initial conditionof a latch circuit in a semiconductor .

device upon ON-set of the power supply, comprising a -
detecting circuit responsive to ON+set of the power

_

supplyto detect the power source. voltage reaching a |
. given voltage,’‘and an output level control circuit re-. .
. sponsive. to the.detecting signal output.from the detect-
ing circuit, for elevating the level of an output signal of
the initialization setting circuit to a high potential level

- or pulling down the level of the output signal of the
initialization setting circuit to a low potential level, the

20

output signal controlled by said output level control ©

circuitbeingsupplied to. the jatch circuit as the power
sourcevoltage.

‘With the construction1 set forth above, the output
level control circuit canpull-up the output signal level

25°

of the initialization setting circuit rapidly to a high po- |
tential level with a delay from a rising of the power
source voltage, upon ON-set of the powersource volt-

age. Also, upon shutting of thé power source voltage,
the output signal level of theinitializaticn setting circuit
can be rapidly pulled down to the low potentiallevel.
Accordingly, when the power source voltage is shut

‘down, the operation ofthe latch circuit can be certainly
initialized and thus makeit possible to prevent malfunc-
tion of the ON setting power supply.

It should be noted that other features and functions of

the present invention will be discussed herebelow in
_ detail with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
_ FIG. Vis a block diagram showing construction of a

semiconductor memory device according to the presentinvention;
FIG.2 is a circuit diagram showing one example of

theconventional initialization setting circuit;
FIG.3 is a circuit diagram showing construction of a

chip activation register-in FIG. 1;
FIG. 4 is a circuit diagram showingthe construction

of a writing activation register or data regisier in FIG.
1, which illustratesa part for one bit;

FIG.5 is a circuit diagram showing the construction
of an address register of FIG. 1, which illustrates a part
for one bit; © -

FIG. 6 is a circuit diagram showing the construction
of one embodiment of the.initialization setting circuit
according to the present invention;

FIG.7 is a chart showing a signal waveform illustrat-
ing operation ofthe circuit. of FIG. 6 upon ON-set of
the power supply;

FIG.8 is a chart showing signal waveformillustrat-
ing the operation of the circuit of FIG. 6 uponsetting
the On power supply after shutting down the power
supply; and

FIG.9 is a circuit diagram of another embodiment of
the initialization setting circuit according to the present
invention.
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_ BEST MODE FORIMPLEMENTING THE
- INVENTION

. Hereafter, the practical embodiments of the. preserit
invention will be discussed.with reference to FIGS. 1and 3to8. —

FIG.1 shows the construction ofone embodiment of
a semiconductor meniory device according to the pres- ,ent. invention.

The shown deviceiisa so-called self-timed tandom-
access-memory (self-timed RAM) adapted to perform a
necessary memory operation with internal synchroniza-
tion by clock withrespect to. externally entered asyn-
cchronous data, .address signal and Various -control Sig:nals.

~ In this figure, the reference numeral 1 denotes a mem-
-ory cell-array, 2 denotes a clock generator circuit for. .
generating synchronization clock signal CKforinternal
use On the basis ofan external clock signal CLK, 3
denotes a control register. The control register includes
a chip activation register 4 that receivés.an externally
entered chip selectionsignal CSXof the active row in
response to the clock signal to generate an activation
signal CS and a write activationregister 5 that receives
an‘externally entered write enabling signal WEX of
activerow in response to the clock signal and is con-
trolled by the activation signal CS. The reference nu-
meral 6 denotes.a data register that receives externally
entered data DIN in responseto the clock signal and is.
controlled, by the activation signal CS, 7 denotes an
address register that receives an externally entered ad-

controlled bythe activation signal.CS.
_On theotherhand, the reference numeral 8 denotes a

row decoder that decodes ‘row address signal AD1.
output from the address register and selects oneofword
lines (not shown)iin a memorycell array 1, 9 denotes a
column décoder that decodes column address signal
AD2 output from theaddress register 7 and selects One
of bit lines in the memory cell array 1, 10denotes a

" write-in-signal generating circuit for generating a write-

45

55

60

in signal based onthe activation signal CS from the
Tegister 4 and the writeenabling signal from the regis-
ter, in response to the clock signal CK, 11 denotes a try
State buffer for controlling passing and blocking output
of the data register 6 depending uponthe logical level of

‘the write-in signal, 12 denotes a column gate connecting
‘the selected columnline to a data line (outputline ofthe
try state buffer and input line of an output register 13),
13 denotes the output register for externally outputting
the data output through the column gate 12 as an output
(DONT) in response tto the write-in signal and the clock
signal CK. :

FIG. 3 shows 4 circuit construction of the check

activation register 4.
’ The showncircuit includes an inverter 31 responsive

to the externally entered chip Selection signal CSX, an
inverter 32 responsive to the output of the inverter, a
transfer gate 33 that comprises an n channeltransistor
QN and a p channel transistor QP and controls trans-
mission and blocking of the output of the inverter 32 in
response to the clock signal CK or an inverted signal.
‘thereof, a latch circuit 30 composed oftwo inverters 34
and 35 arranged in reverse parallel connection, an ini-
ualization setting circuit 20 for supplying a power
source voltage Vout for the inventer 34 in the latch
circuit, an inverter 36 responsive to the output of the
latch circuit 30, and an inverter 37 generating the acti-
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"vation signal cs. in response to the output of theiin-
venter. ." FIG. 4 shows the circuit construction:‘of the write-in
activation register5 (or data register6Giina part for one. bit). : .. The shown circuit includes’ an inverter 41 responsive :
to an external write enabling.signalWEX (or data D),
an inverter 42- responsive to the output of the inverter, |
a ‘transfer:-gate comprisingan n channel transistor QN
anda p channel transistorQP in parallel connection ‘to
each other and?‘controlling the transmission and block
ing of output of the inverter 42 in responseto the clock

6

to the initialization setting circuit 20 and the latch cir-cuit 30.

When the,power::source voltage Vec exceeds a prede-
termined level, the gate-potential {voltageV0)ofthe n
channeltransistor TR4 ofthe inverter 21 via the transis-
tor TRIbecomes higher thanor equal to the threshold
fevel to tum the transistor TR4 ONandthus turnsthe

. outputsignal V1 ofthe inventerinto a “TJevel signal.

signal CKor theinverted signal CKX thereof, a latch ©
circuit 40 comprising:‘two inverters 44 and 45in-reverse
parallel connection, an. inverter 46 responsive to the
output of the latch circuit, a NAND gate 47responsive
to the output of the inverter and the activation. signal ~

’ CS,andan inverter 48 outputting the write enabling
signal WEX (or data D)iin-response to the output of the
NAND ‘gate. . 20

‘FIG. 5 showsa circuit construction of an address
register 7 for one bit.

The showncircuit includes an inverter 51, an juverter ,
52 responsive to the output of the inverter, a transfer

' gate comprising an n channel transistor. QN and a-p25.
channel transistor QP- in parallel connection to each
other and controlling transmission and blocking of out-
put of the inverter 52 in response to the clock signal CK
or the inverted signal CKXthereof, alatch circuit 40

‘Subsequently, by this output signal Vi, the p channel
transistor TRSof the inverter 22 is turned ON sothat
the output signal. Vout of the” inverter 22 is rapidly-

“elevatedtothe level:of the power source voltage Vcc.'
_ Theoutputsignal Vout is supplied. to the inverter 34 of
‘the latchcircuit 30 as the power source voltage.

Onthe other hand,‘at- the latch circuit, associated
with ON-set of the power’ source Voltage Vcc, the in-

‘verter 35initiates an operation toyelevate thelevel at the
input terminal A of the latch circuit 30 to “H”level, i.e.

- the powersource voltage Vcc, and Jatched at this con-
dition. Accordingly, upon ON-set of the power supply,

' it operates in the same’ manneras the priorart.

’ comprising two inverters 4 and 55 of reverse parallel 30
connection, aninverter 6 responsive to the output of the
latch circnit, aNAND gate responsive to the output of.
the inverter andthe activation signal CS, a NANDgate
responsive to the output of the inverter 56 and the acti-
vation signal CS to output an inverted address bit AX, 35
an.inverter 59 responsive to’the output ofthe NAND
gate 7 foroutputting an address bitA. ,

FIG.-6 showsthe circuit constructionofthe initializa-
tion setting circuit (see FIG. 3), whichis a particular

” feature of the present invention.. . 40
‘As shown in this figure, the shown embodiment of -.

the initialization setting circuit 20 is constructed by
connecting an n channel transistor TR6 that is con-

‘ nécted between the drain ofthe transistor FR5 and a

power source line Vss and responsive to the output 45°!
‘signal V1 ofthe inverter 21, to the-p channel transistor
TRSof the conventional initialization settingcircuit 20a
(see FIG. 2)'so as to form CMOSinventer 22, and
supplies the output Vout of this inverter 22 to one ofthe

FIG.8 showsthe signal waveform at various portions~ ~
. of theinitialization setting circuit ofFIG. 1, uponshut-

ting downof thePower sourceandsubsequent ON-setagain.
When the._power source voltage Vec for theinitial-

ization setting circuit 20 andthe latch circuit 30 isshut
down, the source potential (voltage V0) of the transis-
tor TR4 and the potential of the output signal Vout
lowers gradually according to the lowering of the
power source voltage Vcc. When the powersource
voltage Vec is lowered toa given level (thethreshold .
level of the p channel transistor TRSofthe.inventer 22),
the output signal Vout maintains theinstantaneous level
thereafter. On the other hand, with réspect to the input
voltage (voltage V0) of the inverter 21, according to a ,
voltage drop at the resistor, the potential is -lowered
gradually.-Whenthe power supply isis resumed after lowering the
power source voltage Vcc across the abové-mentioried
given level, since the threshold level of the transistorTR3is lower than the threshold level ofthe transistor .
JR1,the transistor TR3 is turned. ON earlier.. By this,
the output signal V1 of the inverter21rises to the level

- of the powersource voltage Vee. By this, the n channel

‘inverters 34 of the latch circuit 30 as the power source 50
voltage.

With this construction, by utilizing the n channel ,
transistor TRJ as an enhancementtype, the bias effect
of the substrate is utilized. In the shown embodiment,
the threshold level {approximately 1.5 to 2V) of the55
transistor is set to be higher than the threshold level
(approximately 1V or more or less) of the p channel
transistor TR3. On the other hand, for the resistor R, a

substantially higher resistance value of several MO iis
provided. 60In FIG.7, there is illustrated signal waveformsat
various portionsin the initialization setting circuit 20 of
FIG.6, upon ON-set of the power supply.

Consideration is given to the fact that the’ output |
terminal of the shown embodimentofthe initialization 65
setting circuit (output signal Vout) is connected to one -
of the inverters 34 ofthe latch circuit 39 similarly to the
prior art, and the power source voltage Vee is applied

transistor TR6of the inverter 22 is tumed ON to lower
.the output signal.Vout to “L” level.

Atthis.time, as shown by-a broken ‘line in this figure,
the output signal Voutin the prior art is floating at the

_ intermediate level instead ofbeing lowered to the ‘‘L”
level. However, with the construction ofthis embodi-
ment, the charge accumulated at the. output terminal
(output signal Vout) is drawn to the power sourceline . .
Ves by turning ON the n-channel transistor TR6 of the
inverter 22, and therefore, the output Signal Vout at-
tains “L”level. :

Assetforth,in the construction of the shown embodi-
mentoftheinitialization setting circuit 20, by a power.
supply for the inverter 34 ofthe latch circuit; theON- |
set of the power supplyis delayed, the initial output
signal of the latch circuit becomes a “L” level signal, -
and upon shutting down of the power supply, theout-
put signal Voutis lowered to the “L”level by the oper-
ation of the inverter 22 (n channel transistor TR6) to |
preventoutputting of erroneous. signals from the latch
circuit 30 and so forth, upon re-setting of the power
supply.

XILINX EXHIBIT 1002

Page 47



XILINX EXHIBIT 1002 
Page 48

3;307,3197
‘It should be noted that,in the shown’ embodiment,

~ upon ON-set of the power source voltage Vccafter
onceshutting down,the level of theoutput signal Vout
islowered to “L”level. This is for the following reason..

Namely, the timing to lower the outputsignal level to
“E”evel by turning ON the n channel transistor TR6

_of the inventer appears to be able to shut down the
power supply. However, in view of the capacity of the.

8.
-source line of high potential and a power sourceline of
low potential.4. Aninitialization setting circuit as set. forth iin claim
3, wherein the inverter responsive to the output voltage
of said semiconductor element-‘comprises a second

. CMOSinverterincluding a p channeltransistor and an

output signal (Vout) line,it is necessary to addan ele- .
ment, such asa resistor for drawing the charge on the
line, and the value of the additional element has to be
varied according to the condition of the circuit. The
adjustment should become cumbersome.

However, according to the shownembodiment, the
desired task can be achieved solely by adding the n
channeltransistor TR6.

On the other hand, although the initialization setting
circuit 20.is provided only for thelatch circuit 30.in the
chip activation register 4 in the foregoing embodiment, ,
such initialization setting circuit can also be applied for
the write-in activation register 5,“the data register 6 or
the address register 7.

Furthermore, although the foregoing embodiment
employs the n channeltransistor TR1 as the element for
outputting voltage Vo that is lower than the power
source voltage Vcc by a given magnitude, it can be

channel transistor connected between the high potential

power sourceline(V:cc) and the low potential powersource line.

’ 5. Aninitialization setting circuit as set forth in claim
4, wherein said semiconductor element is an enhance--
ment type n channeltransistor and the gate of the tran:

. sistor is connected to the drainthereof.

_ 5
6. Aninitialization setting circuit as set forth in claim

4, wherein said semiconductor device is a p channel
transistor, and the gate ofthe transistoris connected tothe drain thereof. .

7. Aninitialization setting circuit as set forth in claim
5, wherein the threshold level ofsaidenhancementtype
n channel transistor is set higher than the threshold
level of the p channeltransistor of said second CMOS .inventer.-

8. An initialization setting circuit as set forth in claim
- 7, wherein said voltage holding circuit comprises a p.

replaced with p channel transistor TR1” as shown in -
- FIG. 9. It is clear that the substantially equivalent effect
can be expected. In addition, although the foregoing
discussion is given for the application of the shown
embodiment ofthe initialization setting circuit for the

’ self-timed ransom-access-memory,the initialization set-
_ ting circuit according to the present invention is not

Iimited to the specific application. For example, it is -
equally applicable for semiconductor devices which
havelatch circuits at the input stages.

We claim:

1. An initialization setting circuit for settingan initial
state of a latch circuit in a semiconductor device upon sg
ON-set of power supply, comprising:,

a detecting circuit active in response to ON-set of
powersupply for detecting power source voltage
reaching a predetermined level; and ,

an output level controlling circuit responsive toa
detecting signal output fromsaid detecting circuit
forelevating an output signal of the initialization
setting circuit to a high potential level, or to pull
downthe output signal to a low potential level,

the outputsignal controlled by said output level con-

trolling circuit being supplied to said latch circuit
as the powersource voltage.

2. An initialization setting circuit as set forth in claim
1, wherein said detecting circuit is active in response toOnext of the power supply and includes a semiconduc-
tor element that outputs a voltage that has a Jevel lower
than said power source voltage by a predetermined
threshold level, an inverter receiving said power source
voltage and responsive to an output voltage of said
semiconductor element, and a voltdge holding circuit
for maintaining a level relationship of the output volt-
age of said semiconductor element relative to the
threshold level of said inverter after ON-set of the

powersupply.
3. ‘An initialization circuit as set forth in claim 2,

wherein said output level controlling circuit comprises
a first CMOSinverter including a p channel transistor
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and an channeltransistor connected between a power _

channel transistor connected between said high poten-
tial power source line and the input terminal of said
second CMOSinverter anda resistor connected be-

tween said input terminal of said second CMOSinverter
andsaid low potential powersource line; said p channel
transistor being responsive to the output voltage level
of said second CMOS inverter to be turned ON and

OFF to maintain the input voltage level of said second
CMOSinverter.

SA semiconductor memory: device comprising:
a memory cell array;

-a circuit for. generating a clock signal for synchroni-
zation of operations of respective internal circuits;

register means receiving an external address. signal,
data and control signal in response to said clock
signal, and including latch means for maintaining
the received state and an imitialization setting
meansforsetting the initialstate of said latch means
upon ON-set of power. supply; |

peripheral circuit for controlling access of memory |
and reading and writing of data out and in said
memory cell array on the basis of said address

signal, data and control signal input through saidregister;

said initialization setting means comprising:
a detecting circuit active in response to ON-set of

powersupply for detecting a power source voltage
reaching a predetermined level; and /

an output level controlling circuit responsive to a
detecting signal output from said detecting circuit
for elevating an output signal of the initialization
setting circuit to a high potential level, or to lower-
ing the output signal to a low potential level,

the outputsignal controlled by said output level con-
trollingcircuit being supplied to said latch circuit
as the power source voltage.

10. A semicoriductor memory device as set forth in
claim 9, wherein said detecting circuit is active in re-
-sponse to ON-set of power supply and includes a semi-
conductor element that outputs a voltage that has a
level lower than said power source voltage by a prede-
termined threshold level, an inverter receiving said
power source voltage and responsive to an output volt-
age of said semiconductor element, and a voltage hold-
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- ingcircuit for maintaining a. level relationship of the -

output voltageof said semiconductor elementrelative -
to the threshold level ofsaidinverter after ON-setof the.
power supply.”

11. A semiconductor’memiory device as’ setforth in.
‘claim10, wherein said register means:“includes a plural-

5,307,319
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ity of registers respectively provided comésponding to :
said. external addresssignal, data and control signal; "~
eachofa plurality of said registers has said latch means,

- and at least ondof a plurality: ofsaidFepisters |includes *
said initializationn setting circuit.ee ee
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Bescheinigung

Die Siemens Aktiengesellschaft in Miinchen/Deutschiand hat eine Patentanmel-
dung unter der Bezeichnung

"Dynamische Halbleiter-Speichervorrichtung und Verfahren zur

ae . initialisierung einer dynamischen Halbleiter-Speichervorrichtung"

am 30. Juni 1998 beim Deutschen Patent- und Markenamteingereicht.

Die angehefteten Stticke sind eine richtige und genaue Wiedergabe derursprung-
_ lichen Unteriagen dieser Patentanmeldung.

Die Anmeldung hat im Deutschen Patent- und Markenamt vorlaufig die Symbole

G 11°C und G 06FderInternationaien Patentklassifikation erhalten.

Munchen, den 22. Juni 1999

‘) Deutsches Patent- und Markenamt
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“Aktenzeichen: 198 29 287.2 gexr

Ebert

AS9%61
06.90
11/98

Eereow

XILINX EXHIBIT 1002

Page 53



XILINX EXHIBIT 1002 
Page 54

“10

15

to 2

25

30

GR 98 P 1989

Beschreibung

Bezeichnung der Erfindung: Dynamische Halbleiter-Speicher-

vorrichtung und Verfahren zur Initialisierung einer dynami-

schen Halibleiter-Speichervorrichtung

Die Erfindung betrifft eine dynamische Halbleiter~Speicher-

vorrichtung vom wahlweisen Zugriffstyp (DRAM/SDRAM) mit einer

den Einschaltvorgang der Halbleiter-Speichervorrichtung und

ihrer Schaltungsbestandteile steuernden Initialisierungs-

schaltung, welche nach einer nach dem Einschalten der Halb-

leiter-Speichervorrichtung erfolgten Stabilisierung der Ver-

sorgungsspannung ein Versorgungssspannungsstabilsignal (PO-

WERON) liefert, ein Verfahren zur Initialisierung einer sol-

chen dynamischen Halbleiter-Speichervorrichtung, sowie die

Verwendung einer ein Freigabesignal liefernden Freigabeschal-

tung zur Steuerung des Einschaltvorganges einer dynamische

Halbleiter-Speichervorrichtung.

Bei SDRAM-Halbleiterspeichern nach dem JEDEC-Standard ist

wahrend des Einschaltvorganges (“POWERUP”) dafiir zu sorgen,

dass die internen, ftir den ordnungsgemaBen Betrieb der Halb-

leiter-Speichervorrichtung vorgesehenen Steuerschaltungen si-

cher in einem definierten Sollzustand gehalten werden, um ei-

ne unerwtnschte Aktivierung von Ausgangstransistoren zu ver-

hindern, die auf den Datenleitungen einen Kurzschluss (soge-

nannte “Bus Contention” bzw. “Data Contention”) oder eine un-

kontrollierte Aktivierung von internen Stromverbrauchern her-
vorrufen wiirde. Aufgrund einer prinzipiellen Unvorhersehbar-

keit des zeitlichen Verlaufes der Versorgungsspannung und des

bzw. der Spannungspegel an den externen Steuereingdangen wah-

rend des Einschaltvorganges des Halbleiter-Speichers gestal-

tet sich die Lésung dieses Problems schwierig. Nach den Her-

stellerspezifikationen sollte ein SDRAM-Bauelement sdmtliche

Befehle, die zeitlich vor einer definierten Initialisierungs-
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abfolge anliegen, ignorieren. Diese Abfolge besteht aus vor-
bestimmten Kormandos, die in einer definierten zeitlichen

Reihenfolge angelegt werden mlssen. Eine Reine von Funktionen
und Kommandos, die im ordnungsgemaBen Betrieb des Bauelemen-
tes erlaubt sind, sind jedoch zeitlich erst nach der Initia-

lisierungsabfolge erwiinscht bzw. erlaubt. Nach dem JEDEC-
Standard fiir SDRAM-Halbleiter-Speicher ist eine empfohlene

Initialisierungsabfolge (sogenannte “POWERON-SEQUENCE”) wie

folgt vorgesehen:

1. Anlegen eines Versorgungsspannungs— und Startimpulses, um
die Aufrechterhaltung einer NOP-Bedingung bei den Fingangen

des Bauelementes zu erzielen.

2. ABufrechterhaltung einer stabilen Versorgungsspannung, ei-
nes stabilen Taktes, und von stabilen NOP-Eingangsbedingungen

fiir eine Mindestzeitdauer von 200 us.

3. Vorbereitungskommando ftir die Wortleitungsaktivierung

(PRECHARGE) fiir sd&mtliche Speicherbanke der Vorrichtung.

4. Aktivierung von acht oder mehreren Auffrischungskommandos

(AUTOREFRESH). .

5. Aktivierung des Lade-Konfigurations-Register-Kommandos

(MODE-REGISTER-SET) zur Initialisierung des Modusregisters.

Nach dem Erkennen einer solchen definierten Initialisierungs-

abfolge befindet sich der Speicherbaustein normalerweise in

einem sogenannten IDLE-Zustand, d.h. er ist vorgeladen und

fiir den ordnungsgemaé&en Betrieb vorbereitet. Bei den bisher

bekannt gewordenen SDRAM-Halbleiter-Speicherbausteinen wurden
samtliche Steuerschaltungen'des Bauelementes lediglich mit
dem POWERON-Signal entriegelt. Dieses Signal POWERON ist ak-

tiv, wenn die internen Versorgungsspannungen die erforderli-
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chen Werte erreicht haben, die zum ordnungsgemaBen Betrieb

des Bauelementes erforderlich sind. Danach ist der Baustein

in der Lage, Befehle anzuerkennen und auszuftihren.

Der Erfindung liegt die Aufgabe zugrunde, eine konstruktiv

moglichst einfache Verbesserung der Steuerung des Einschalt-

vorganges bei dynamischen Halbleiter-Speichervorrichtungen

vom wahlweisen Zugriffstyp (DRAM oder SDRAM) anzugeben, mit

welcher die Gefahr eines Kurzschlusses der Datenleitungen
und/oder einer unkontrollierten Aktivierung von internen

Stromverbrauchern wirksam verhindert wird.

Diese Aufgabe wird durch eine dynamische Halbleiter-Speicher-

vorrichtung vom wahlweisen Zugriffstyp nach Anspruch 1, ein

Verfahren zur Initialisierung einer solchen Halbleiter-Spei-

chervorrichtung nach Anspruch 11, sowie durch die Verwendung

einer ein Freigabesignal (CHIPREADY) liefernden Freigabe-

schaltung zur Steuerung des Einschaltvorganges einer derarti-

gen Halbleiter~Speichervorrichtung nach Anspruch 14 gelést.

Erfindungsgema& ist vorgesehen, dass die Initialisierungs-
schaltung eine dem Versorgungssspannungsstabilsignal und wei-

teren, von auBen an die Halbleiter-Speichervorrichtung ange-
legten Kommandosignalen zugeordnete Freigabeschaltung auf-

weist, welche nach dem Erkennen einer vorbestimmten ordnungs-

gemafen Initialisierungsabfolge der an die Halbleiter-Spei-

chervorrichtung angelegten Kommandosignale ein Freigabesignal
liefert, welches die Entriegelung der zum ordnungsgema&8en Be-

trieb der Halbleiter-Speichervorrichtung vorgesehenen Steuer-
schaltung bewirkt.

Dem Prinzip der Erfindung folgend wird ein Freigabesignal

(CHIPREADY) generiert, welches in Abhangigkeit weiterer in-

terner Signale und der Initialisierungsabfolge aktiv wird und

danach vorbestimmte Schaltungen entriegelt. Bis zur Beeendi-
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gung der vorgegebenen Initialisierungsabfolge bleiben die
vorbestimmten Schaltungen verriegelt. Beispielsweise werden
Kommandos decodiert, jedoch nicht ausgefihrt, und die Aus-

gangstreiber hochohmig gehalten.

Nach der bevorzugten Anwendung bei SDRAM-Speichervorrich-
tungen nach dem JEDEC-Standard ist vorgesehen, dass die von
auRen an die Halbleiter-Speichervorrichtung angelegten Kom-
mandosignale der von der Freigabeschaltung erkennenden In-
itialisierungsabfolge das Vorbereitungskommando ftir die Wort-
leitungsaktivierung (PRECHARGE), und/oder das Auffrischungs—
kommando (AUTCREFRESH), und/oder das Lade-Konfigurations~Re~

gister-Kommanco (MODE-REGISTER-SET) aufweist.

Nach einer vorteilhaften konstruktiven Ausgestaltung der er-

findungsgemagfen Initialisierungsschaltung ist vorgesehen,
dass die Freigabeschaltung wenigstens eine bistabile Kipp-
schaltungsstufe mit einem Setzeingang, an dem ein Kommandosi-~
gnal (PRECHARGE, AUTOREFRESH, MODE-REGISTER-SET) anliegt, ei-
nem Rlicksetzeingang, an dem das Versorgungsspannungsstabilsi-
gnal (POWERON) oder ein davon abgeleitetes bzw. verknipftes
Signal anliegzt, und mit einem Ausgang, an dem das Freigabesi-
gnal (CHIPREADY) abgeleitet ist, aufweist.

Insbesondere besitzt die Freigabeschaltung mehrere, jeweils

einem Kommandosignal zugeordnete bistabile Kippschaltungsstu-
fen.

In zweckmaBiger Ausgestaltung der Erfindung ist vorgesehen,
dass der Ausgang wenigstens einer der bistabilen Kippschal-
tungsstufen an einen Riicksetzeingang einer weiteren Kipp-
schaltungsstufe geftihrt .ist. Hierbei kann des Weiteren vorge-
sehen sein, dass bei einer der bistabilen Kippschaltungsstufe
das Versorgungssspannungsstabilsignal (POWERON) und das von
dem Ausgang einer weiteren Kippschaltungsstufe ausgegebene
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Signal tiber ein Gatter locisch verkntipft an den Riicksetzein-

gang der Kippschaltungsstufe geftihrt sind.

Weitere vorteilhafte Ausgestaltungen der Erfindung ergeben

Sich aus den Unteranspriichen.

Nachfolgend wird die Erfirdung anhand mehrerer in der Zeich-

nung dargestellter Ausflihrungsbeispiele weiter erladutert.

Es zeigt:

Figur 1 eine schematische Blockdarstellung einer den Ein-

schaltvorgang des Halbleiterspeichers und ihrer

Schaltungsbestandteile steuernden Initialisierungs-

schaltung;

Figur 2 ein schematisches Schaltbild einer das Freigabesignal

(CHIPREADY) liefernden Freigabeschaltung;

Figur 3 ein Zeitablaufdiagramm zur Erlaéuterung der Funktions-

weise der Schaltung nach Figur 2;

Figur 4 ein Schaltbild einer Freigabeschaltung nach einem
Ausftthrungsbeispiel der Erfindung.

Figur 1 zeigt die fiir das VerstHndnis der Erfindung wichtigen
Schaltungsbestandteile einer nach dem JEDEC-Standard arbei-
tenden SDRAM-Speichervorrichtung mit einer den Einschaltvor-

gang der Halbleiterspeichervorrichtung und ihrer schaltungs-
bestandteile steuernden Initialisierungsschaltung mit einer

Eingangsschaltung 1, an deren Eingang 2 die von auBen an den

Halbleiterspeicher einzugebenden Kommando- und Taktsignale

anliegen, verstarkt und aufbereitet werden, einem der Fin-

gangsschaltung 1 nachgeschalteten Kommandodecoder 3, an des-

sen Ausgang 4 unter anderem die Kommandosignale PRE bzw.

PRECHARGE (Vorbereitungskommando ftir die Wortleitungsaktivie-
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rung), ARF bzw. AUTOREFRESH (Auffrischungskommando) und MRS
bzw. MODE-REGISTER-SET (Lade-Konfiguration-Register-Kommando)

ausgegeben werden, sowie einer Schaltung 5 fiir die interne

Spannungsregulierung bzw. -detektierung, an deren Eingang 6
die von auBen ar den Halbleiter-Speicher anliegenden externen

Versorgungsspanrungen zugeftihrt sind, und an deren Ausgang 7
das POWERON-Signal und an deren Ausgang 8 die stabilisierten

internen Versorgungsspannungen geliefert werden. Die Funkti-
onsweise und der Aufbau der Schaltungen 1, 3 und 5 ist dem

Fachmann hinreichend bekannt und braucht daher nicht naher

erlautert werden. Wichtig fiir das Verstandnis der Erfindung

ist, dass die Schaltung 5 ein aktives POWERON-Signal liefert,

wenn nach der POWERUP-Phase des SDRAM-Speichers die am Aus~

gang 8 anliegenden internen Versorgungsspannungen die fiir den

ordnungsgema&en Betrieb des Bauelementes erforderlichen Werte

erreicht haben.

Nach der Erfindung besitzt die Initialisierungsschaltung dar-

liber hinaus eine den Schaltungen 3 und 5 nachgeschaltete
Freigabeschaltung 9, an deren Eingang 10 unter anderem die
Kommandosignale PRE, ARF und MRS, an deren Eingang 11 das

POWERON-Signal anliegt, und an deren Ausgang 12 das nach dem

Erkennen einer vorbestimmten ordnungsgemaRen Initialisie-

rungsabfolge der an die Halbleiter-Speichervorrichtung ange-

legten Kommandosignale ein Freigabesignal CHIPREADY geliefert

wird, welches die Entriegelung der zum ordnungsgemafen Be-

trieb der Halbleiter-Speichervorrichtung vorgesehenen Steuer-

schaltungen 13 bewirkt. Diese internen Steuerschaltungen 13

dienen unter anderem der Ablaufsteuerung fiir einen oder meh-

rere der (nicht naher dargestellten) Speicherblocke des

SDRAM-Speichers und sind als solche bekannt.

Figur 2 zeigt ein bevorzugtes Ausfiihrungsbeispiel der Freiga~
beschaltung 9 mach der Erfindung. Diese umfasst drei bistabi-

le Kippschalturgsstufen 14, 15 und 16 mit jeweils einem Setz-
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eingang S, einem Riicksetzeingang R, sowie einem Ausgang Q,

ein dem Riicksetzeingang R der Kippschaltungsstufe 15 vorge-

schaltetes UND-Gatter 17, ein samtlichen Ausgangen Q der

Kippschaltungsstufen 14, 15, 16 nachgeschaltetes UND-Gatter

18, sowie einem dem UND-Gatter 18 nachgeschalteten Inverter

19, an dessen Ausgang 12 das Freigabesignal CHIPREADY ausge-

geben wird, wobei das Freigabesignal HIGH-aktiv ist, d.h. ak-

tiviert ist, wenn sein Spannungspegel auf  logisch HIGH ist.

Die an den jeweiligen Setzeingangen S der bistabilen Kipp-

schaltungsstufen 14, 15, 16 anliegenden Kommandosignale PRE,

ARF, MRS sind jeweils LOW-aktiv, d.h. diese Signale sind ak-

tiv, wenn ihr Spannungspegel auf logisch LOW liegt, wahrend
das POWERON-Signal wiederum HIHG-aktiv ist. Das POWERON-

Signal liegt bei den Kippschaltungsstufen 14 und 16 unmittel-

bar an den Rticksetzeingdngen R an und liegt bei der Kipp-

schaltungsstufe 15 zundachst an dem einen Eingang des UND-

Gatters 17 an, an dessen anderem Eingang das von dem Ausgang

Q der Kippschaltungsstufe 14 ausgegebenen Signal anliegt, wo-

bei der Ausgang des UND-Gatters 17 mit dem Riicksetzeingang

der Kippschaltungsstufe 15 verbunden ist.

Die Funktionsweise der in Figur 2 dargestellten Freigabe-

schaltung 9 ist dergestalt, dass eine Aktivierung des Freiga-

besignales CHIPREADY am Ausgang 12 auf logisch HIGH erst dann

generiert wird, wenn eine vorbestimmte zeitliche Initialisie-

rungsabfolge der Kommandosignale PRE, ARF und MRS und eine

Aktivierung des POWERON-Signales auf den logischen Pegel HIGH

detektiert wird. Erst danach werden aufgrund der Aktivierung

des Freigabesignales CHIPREADY die Steuerschaltungen entrie-
gelt; vorher bleiben diese Schaltungen verriegelt.

In dem schematischen Zeitablaufdiagramm nach Figur 3 sind

beispielhafte Kommandoabfolgen wahrend des Einschaltvorganges ~

der Halbleiter-Speichervorrichtung zur Erlauterung der Funk-

tionsweise der Freigabeschaltung 9 dargestellt.
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Bei der Fallikonstellation A erfolgt eine gegentiber der Akti-
vierung des POWERON-Signales zu friihe Aktivierung des Signa-

les PRECHARGE auf LOW-aktiv, so dass konsequenterweise noch

keine Aktivierung des Freigabesignales CHIPREADY auf logisch

LOW erfolgt, da die ordnungsgema8e Initialisierungsabfolge

eine Wartezeit vor dem ersten Kommando erfordert. Richtiger-

weise wird damit der Signalhub des Kommandos PRECHARGE nach
der Fallkonstellation A ignoriert. Bei der Fallkonstellation

B ist die zeitliche Reihenfolge der Aktivierung des Signales

AUTOFRESH auf logisch LOW falsch, da die ordnungsgemaBe In-

itialisierungsabfolge einen vorherigen PRECHARGE-Befehl vor

dem AUTOREFRESH-Befehl vorschreibt. Der Signalhub des

AUTOREFRESH-Signales auf logisch LOW nach der Fallkonstella-

tion B wird daher ebenfalls ignoriert, das Freigabesignal

geht nicht auf logisch HIGH. Bei der Fallkonstellation C

liegt — konform mit dem JEDEC-Standard — eine richtige zeit- |

liche Reihenfo_ge der Befehle PRECHARGE, AUTOREFRESH, MODE-
REGISTER-SET vor; folgerichtig wird nun, nachdem auch das

POWERON-Signal auf logisch HIGH ist, ein Freigabesignal

CHIPREADY auf Logisch HIGH geliefert. Mit dem Symbol D ist

strichliert dargestellt noch eine weitere denkbare, erlaubte

und daher ein Freigabesignal auslésende Initialisierungsab-
folge dargestellt: Eine Aktivierung des Kommandos MODE-

REGISTER-SET auf logisch LOW ist nach der Aktivierung des
POWERON-Signales jederzeit erlaubt.

Figur 4 zeigt in n&heren Einzelheiten ein bevorzugtes Ausftih-

rungsbeispiel einer erfindungsgemafBen Freigabeschaltung 9.
Bei diesem Ausftihrungsbeispiel ist jede bistabile Kippstufe
14, 15, 16 aus jeweils zwei NAND-Gattern 14A, 14B, LSA, 17,
16A, 16B, sowie einem Inverter 14C, 15C und 16C aufgebaut,
die in der dargestellten Art und Weise miteinander verbunden

sind. Bei der bistabilen Kippstufe 15 ist das NAND-Gatter 17
mit drei Fingadngen versehen.
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Patentanspriiche

1. Dynamische Halbleiter-Speichervorrichtung vom wahlweisen

Zugriffstyp (DRAM/SDRAM) mit einer den Einschaltvorgang der

Halbleiter-Speichervorrichtung und ihrer Schaltungsbestand-

teile steuernden Initialisierungsschaltung, welche nach einer

nach dem Einschalten der Halbleiter-Speichervorrichtung er-

folgten Stabilisierungder Versorgungsspannung ein Versor-

gungsspannungsstabilsignal (POWERON) liefert,

dadurch ge kennzeichnet,

dass die Initialisierungsschaltung eine dem Versorgungsspan-

nungsstabilsignal (POWERON) und weiteren, von auSen an die

Halbleiter-Speichervorrichtung angelegten Kommandosignalen

(PRE, ARF, MRS) zugeordnete Freigabeschaltung (9) aufweist,

welche nach dem Erkennen einer vorbestimmten ordnungsgemafen

_Initialisierungsabfolge der an die Halbleiter-Speichervor-

richtung angelegten Kommandosignale Kommandosignalen (PRE,

ARF, MRS) ein Freigabesignal (CHIPREADY) liefert, welches die

Entriegelung der zum oxrdnungsgemaBen Betrieb der Halbleiter-

Speichervorrichtung vorgesehenen Steuerschaltung (13) be-

wirkt.

2. Halbleiter-Speichervorrichtung nach Anspruch 1,

dadurch ge kennzeichnet,

dass die von au&en an die Halbleiter-Speichervorrichtung an-

gelegten Kommandosignale (PRE, ARF, MRS) der von der Freiga-

beschaltung (9) erkennenden Initialisierungsabfolge das Vor-

bereitungskommando fiir die Wortleitungsaktivierung (PRE-

CHARGE), und/oder das Auffrischungskommando (AUTOREFRESH),

und/oder das Lade~Konfigurations-Register-Kommando (MODE-

REGISTER-SET) aufweist. |

XILINX EXHIBIT 1002

Page 62



XILINX EXHIBIT 1002 
Page 63

10

15

20

25

30

GR 98 P 1989

10

3. Halbleiter-Speichervorrichtung nach Anspruch 1 oder 2,

dadurch ge kennzeichnet,

dass die Freigabeschaltung (9) wenigstens eine bistabile

Kippschaltungsstufe (14, 15, 16) mit einem Setzeingang (S),

an dem ein Kommandosignal (PRECHARGE, AUTOREFRESH, MODE-

REGISTER-SET)}) anliegt, einem Riicksetzeingang (R), an dem das

Versorgungsspannungsstabilsignal (POWERON) oder ein davon ab-

geleitetes bzw. verkniipftes Signal anliegt, und mit einem

Ausgang (Q), an dem das Freigabesignal (CHIPREADY) (9) abge-

leitet ist, aufweist.

4, Halbleiter-Speichervorrichtung nach Anspruch 3,
dadurch ge kennzeichnet, |
dass die Freigabeschaltung (9) mehrere, jeweils einem Komman-

dosignal (PRZ, ARF, MRS) zugeordnete bistabilie Kippschal-

tungsstufen (14, 15, 16) aufweist.

5. Halbleiter-Speichervorrichtung nach Anspruch 3 cder 4,

dadurch ge kennzeichnet,

dass der Ausgang (Q) wenigstens einer der bistabilen Kipp-

schaltungsstufen (14) an einen Riicksetzeingang einer weiteren

Kippschaltungsstufe (15) gefiihrt ist.

6. Halbleiter-Speichervorrichtung nach einem der Anspriiche 3

bis 5,

dadurch ge kennzeichnet,

dass bei einer der bistabilen Kippschaltungsstufe (15) das

Versorgungsspannungsstabilsignal (POWERON) und das von dem

Ausgang (Q) einer weiteren Kippschaltungsstufe (14) ausgege-

bene Signal tiber ein Gatter (17) logisch verkntipft an den

Riicksetzeingang (R) der Kippschaltungsstufe (15) geftihrt

Sind.

XILINX EXHIBIT 1002

Page 63



XILINX EXHIBIT 1002 
Page 64

10

15

pO @

25

30

 

GR 98 P 1989

11

7. Halbleiter-Speichervorrichtung nach einem der Anspriiche 3

bis 6,

dadurch ge ke nnzeiechnet,

dass die bistabile Kippschaltungsstufe (14, 15, 16) jeweils

durch ein aus wenigstens zwei NOR- oder NAND-Gattern (144A,

14B, 15A, 17, 16A, 16B) aufgebautes RS-Flip-Flop ausgebildet

ist.

8. Halbleiter-Speichervorrichtung nach einem der Anspriiche 2

bis 7,

dadurch ge kennzeichnet,

dass die von der Freigabeschaitung (9) als ordnungsgemaBe In-

itialisierungsabfolge erkannte und das Freigabesignal
(CHIPREADY) ausléOsende Initialisierungsabfolge eine mit dem

JEDEC-Standard konforme Kommandofolge darstellt. ,

9. Halbleiter-Speichervorrichtung nach einem der Ansprtiche 1

bis 8,

dadurch ge ke nnzeichnet,

dass die Ausgangstreiber der Halbleiter-Speichervorrichtung

beim Einschaltvorgang bis zur Ausgabe des von der Freigabe-

schaltung (9) gelieferten Freigabesignals (CHIPREADY) verrie-

gelt bieiben..

10. Halbleiter-Speichervorrichtung nach einem der Anspriiche 1

bis 9,

dadurch ge ke nnzeichnet,

dass eine ordnungsgemdé&e Initialisierungsabfolge, welche die

Auslésung eines Freigabesignals (CHIPREADY) bewirkt, folgende

zeitlich aufeinanderfolgende Kommandosequenzen umfasst:

a) erstens PRE, zweitens ARF, drittens MRS, oder

b) erstens PRE, zweitens MRS, drittens ARF, oder

c) erstens MRS, zweitens PRE, oder drittens ARF,

wobei die Abktirzungen folgende Kommandos bezeichnen:

PRE = Vorbereitungskommando fiir die Wortleitungsaktivierung
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(PRECHARGE) ,

Auffrischungskommando (AUTOREFRESH), und

MRS = Lade-Konfigurations-Register-Kommando (MODE-REGISTER-

SET).

ARF
It

ll. Verfahren zur Initialisierung einer dynamischen Halblei-

ter-Speichervorrichtung vom wahlweisen Zugriffstyp (DRAM/

SDRAM) vermittels einer den Einschaltvorgang der Halbleiter-

Speichervorrichtung und ihrer Schaltungsbestandteile steuern-

den Initialisierungsschaltung, welche nach einer nach dem

Einschalten der Halbleiter-Speichervorrichtung erfolgten Sta-

bilisierung der Versorgungsspannung ein Versorgungsspannungs-

stabilsignal (POWERON) liefert,

dadurch ge kennzeichnet,

dass die Initialisierungsschaltung vermittels einer dem Ver-

sorgungsspannungsstabilsignal (POWERON) und weiteren, von

auBen an die Halbleiter-Speichervorrichtung angelegten Kom-

mandosignalen (PRE, ARF, MRS) zugeordneten Freigabeschaltung

(9) nach dem Erkennen einer vorbestimmten ordnungsgemad&en In-

itialisierungsabfolge der an die Halbleiter-Speichervor-rich-

tung angelegten Kommandosignale ein Freigabesignal (CHIP-

READY) liefert, welches die Entriegelung der zum ordnungsge-

mafien Betrieb der Halbleiter-Speichervorrichtung vorgesehenen

Steuerschaltung (13) bewirkt.

12. Verfahren nach Anspruch 11,

dadurch ge kennzeichnet,

dass die von auBen an die Halbleiter-Speichervorrichtung an-

gelegten Kommandosignale (PRE, ARF, MRS)der von der Freigabe-
schaltung (9) erkennenden Initialisierungsabfolge das Vorbe-

reitungskommando fiir die Wortleitungsaktivierung (PRECHARGE),

und/oder das Auffrischungskommando (AUTOREFRESH), und/oder

das Lade-Konfigurations-Register-Kommando (MODE~REGISTER-SET)
aufweist.
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13. Verfahren nach Anspruch 11 oder 12,

dadurch ge kennzeichnet,

dass die Ausgangstreiber der Halbleiter-Speichervorrichtung

beim Einschaltvorgang bis zur Ausgabe des von der Freigabe-

schaltung (9) gelieferten Freigabesignals (CHIPREADY) verrie-

gelt bleiben.

14. Verwendung einer-ein Freigabesignal (CHIPREADY) liefern-

den Freigabeschaltung (9) zur Steuerung des Einschaltvorgan—

ges einer dynamischen Halbleiter-Speichervorrichtung vom

wahlweisen Zugrifftyp (DRAM/SDRAM) nach einem der Ansprtiche 1

bis 10.
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Zusammenfassung

Bezeichnung der Erfindung: Dynamische Halbleiterspeichervor-

richtung und Verfahren zur Initialisierung einer dynamischen

Halbleiterspeichervorrichtung

Die Erfindung betrifft eine dynamische Halbleiter-Speicher-

vorrichtung vom wahlweisen Zugriffstyp (DRAM/SDRAM) mit einer

den Einschaltvorgang der Halbleiter-Speichervorrichtung und
ihrer Schaltungsbestandteile steuernden Initialisierungs-

schaltung, welche nach einer nach dem Einschalten der Halb-

leiter-Speichervorrichtung erfolgten Stabilisierung der Ver-

sorgungsspannung ein Versorgungsspannungsstabilsignal

(POWERON) liefert. Die Initialisierungsschaltung weist eine

dem Versorgungssspannungsstabilsignal (POWERON) und weiteren,

von aufen an die Halbleiter-Speichervorrichtung angelegten

Kommandosignalen zugeordnete Freigabeschaltung (9) auf, wel-

che nach dem Erkennen einer vorbestimmten ordnungsgemafSen In-

itialisierungsabfolge der an die Halbleiter-Speichervor-

richtung angelegten Kommandosignale ein Freigabesignal (CHIP-

READY) liefert, welches die Entriegelung der zum ordnungsge-
mafen Betrieb der Halbleiter-Speichervorrichtung vorgesehenen
Steuerschaltung (13) bewirkt.

(Figur 1)
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latching circuits (103, 104) to beinitialized, the initializa-
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Mode register control circuit and semiconductor device having the same

set command has not been executed, on the condition

that an external command other than the moderegister
read command is detected when the semiconductor

device (40) is turned on; or a third contro! unit (206) for
instructing the mode register (20) to execute the mode
register read command on the condition that the mode
register set command is executed after the semiconduc-
tor device (40) is turned on.
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Description

BACKGROUND OF THE INVENTION

1. Field of the invention

The present invention relates to mode register con-
trol circuit for controlling a semiconductor memory, and
more particularly to a mode register control circuit for
controlling a synchronous dynamic RAM (SDRAM), a
type of high-band dynamic RAM (high-band DRAM)
capable of achieving a data transfer speed of, for exam-
ple, 100 Mbyte/sec.

2. Description of the related art

Fig. 1A is a circuit diagram showing a conventional
mode register control circuit 9 and a mode register 2
controlied by the mode register contral circuit 9.

A conventional mode register control circuit 9 may
be built inte an integrated SDRAM chip capable of high-
speed outputting of data in responseto an externally
supplied high-speed clock.

The mode register contro! circuit 9 (indicated as
MRGCTLin Fig. 1A) is provided in an SDRAM 1 so as
to control operation of reading from the moderegister 2
within the SDRAM 7, in synchronism with an external
command (mrspz) and external address data (a0 - a6,
a8 and a9) fed via a terminai of the SDRAM 1.

The mode register 2 latches an operating mode of
the SDRAM 7 in response to a mode register set com-
mand and a mode register read command, which are
external commands. .

The moderegister read command causes an oper-
ating mode of the SDRAM1chipto be output via an out-
put terminal DQ provided on the SDRAM 1 chip.

More specifically, the mode register read command
causes a modeselection signal (indicated as MRDZ in
Fig. 1A) to be output via an output transistor 3 (indicated
as outTr in Fig. 1A) connected to the output terminal
DQ.

A description will now be given, with reference to
Fig. 1A, of an operation effected by external commands
in the mode register control circuit 9.

The moderegister control circuit 9 is constructed to
be capable of executing the mode register read com-
mand whetherthe moderegister controlcircuit 9 is in an
idle state or an active state. Since a normal reading
operation is conducted after the chip becomesactive,
data is not output in an idle state.

The moderegister set commandinitiates an operat-
ing mode which controis the SDRAM 1 to be set to a
desired operating mode by setting a CAS latency (CL)
operating mode,a burst length (BL) operating mode and
a burst type in the moderegister 2.

Setting of an operating mode (an operating mode
initiated by the mode register set command,or an oper-
ating modeinitiated by the mode register set command)
in the mode register control signal 9 is effected by rais-
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ing an operating mode signal (more specifically, CL1 -
CL3 signals) selected when the moderegister set com-
mand is executed. More specifically, as shown in Fig.
1A, address data a0 - a6, a8 and a9 input to the mode
register 2 via an address input terminal ADD on the chip
and specifying mode addresses are used fo set the
operating mode signal.

In the conventional mode register control circuit 9
as shownin Fig. 1A, the outputtransistor 3 (indicated as
outTr in Fig. 1A) of the SDRAM 1 may be putin a low-
impedance state when the mode register read com-
mand is input to the SDRAM 1 when the SDRAM 1 is
turned on, or whenit is determined that the moderegis-
ter read commandis latched in internal latching means
in the SDRAM 7 (more specifically, an external com-
mand latching part or an external address latching
part). Tne low-impedance state presents problems
describedlater.

In the conventional contro!circuit, the mode register
read command aliows data to be output when the
SDRAM1 is idle. Hence,if it is determined that the data

is output via the output terminal DQ according io the
mode register read command, mode data inside the
mode register can be read from the outputtransistor of
the SDRAM 1.

A description will now be given, with reference to
Fig. 1B, of how the mode register set command and the
mode register read command are executed in the mode
register controlcircuit 9.

As shownin the timing chart of Fig. 1B, predeter-
mined data (a0 - a6, a8 and a9 shown in (b-2) of Fig.
1B) for selecting between the mode register set com-
mand and the mode register read commandis input to
the mode register 2 in synchronism with an internal
clock of the SDRAM 1. The internal clock is a signal
indicated as clkiz in (b-1) of Fig. 1B externally supplied
via an external clock terminal CLK andaninternal clock

generating unit. A difference between the data setting
for the mode register set command and that for the
mode register read commandis found only in a mode
setting signal, that is, an a08 pin signal a8 supplied via —
the address input terminal ADD on the chip as address
data specifying the mode address. Whenthe a8signal
is L, the mode register set commandis specified; when
H, the moderegister read commandis specified.

Subsequently, the mode register conirol circuit 9
generates a register read signal(rgrz) (see (b-4) of Fig.
1B) which is a composite signal composed of the mode
setting signal a8 and a mrspz signal (see (b-3) of Fig.
1B) which is generated in the external commandlatch-
ing part in the SDRAM 1 when the moderegister set
command or the mode register read command is

latched, in synchronism with the external clock signal
clkiz.

Subsequently, the mode register control circuit 9
generates a driving signal mrrz (see (b-5) of Fig. 1B)
which is the register read signal latched. The driving
signal mrrz is latched until the next external clock clkiz is
generated. In response to the driving signal mrrz, the
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mode selection signal MRDZ stored in the mode regis-
ter 2 is output (see (b-6) of Fig. 1B).

However, in the conventional mode register control
- circuit 9, ifit is determined that data is output, when the

SDRAM1 is turned on, via the external output terminal
DQ of the SDRAM 1 according to the mode register
read command,orif it is determined that data is output
in an idle state before the SDRAM1is turned on via the

external output terminal DQ of the SDRAM 1 according
to the mode register read command, the mode data
inside the moderegister is read from the output transis-
tor of the SDRAM 1, causing the output transistor of the
SDRAM 1 to be put in a low-impedance state. There-
fore, the conventional made register control circuit has a
problem in that an abnormal current may flow when the
SDRAM 1 is turned on orin anidie state occurring after
the SDRAM1 is turned on.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to
provide a mode register contro! and a semiconductor
integrated circuit having the same, in which the afore-
mentioned problemsare eliminated.

Another and more specific object of the present
invention is to provide a mode register control circuit
capable of preventing an abnormalcurrent from flowing
in the SDRAM when the SDRAM is turned on or in an

idle state occurring after the SDRAM is turned on, by
providing a control unit in the SDRAM (more specifically,
in the moderegister control circuit MRGCTL) for pre-
venting the output transistor of the SDRAM from being
in a low-impedance state evenif it is determined that
data is output, when the SDRAMis turned on, via an
external output terminal of an SDRAM according io the
mode register read command,orif it is determined that
data is output in an idle state before the SDRAM is
turned on via the external output terminal DQ of the
SDRAMaccording to the mode register read command.

in order to achieve the aforementioned objects, the
present invention provides a mode register conirolcir-
cuit provided in a semiconductor device and controlling
operation of reading from a mode register of the semi-
conductor device in synchronism with an external com-
mand signal and an external clock signal,

the mode register control circuit comprising a
first control unit which uses internal means to disable,
when the semiconductor device is turned on, execution

a moderegister read command, an external command,
for specifying reading from ihe mode register so as to
prevent reading from the moderegister.

Thefirst control unit may use internal meansto dis-
able, when the semiconductor device is turned on, exe-
cution of the mode register read command, using an
initializing signal for specifying initialization of a latch
part for latching an external command and/or an exter-
nal address externally fed to the semiconducior device,
the initialization being done during a transient siate
occurring after the semiconductor deviceis turned on.
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By providing the first control unit, an abnormal cur-
rent is prevented from flowing in an output transistorof
the semiconductor device by preventing the moderegis-
ter read command from being executed when the semi-
conductor device is turned on.

The aforementioned objects can also be achieved
by a moderegister coniro! circuit provided in a semicon-
ductor device and controling operation of reading from
a moderegister of the semiconductor device in synchro-
nism with an external command signal and an external
clock signal, the mode register control circuit comprising
a second control unit which instructs, upon determining
that an external command detected when the semicon-

ductor device is turned on is other than a moderegister
read command, an external command,specifying read-
ing irom the moderegister, the mode register to execute
the mode register read command evenif a mode regis-
ter set command, an external command, has not been

executed after a power supply voliage becomesstable.
By providing the second control unit, the mode reg-

ister read command is enabled on the condition that the

mode register read command is executed after the sem-
iconductor device is turned on, so that an abnormal cur-

rent is prevented from flowingin the outputtransistor of
the semiconductor device. In an idle state occurring
atter the semiconductor device is turned on, an abnor-

mal current is prevented from flowing in the output tran-
sistor of the semiconductor device.

The aforementioned objects can also be achieved
by a moderegister control circuit provided in a semicon-
ductor device and controlling operation of reading from
a moderegister of the semiconductor device in synchro-
nism with an external command signal and an external
clock signal, the mode register control circuit comprising
a third control unit which instructs, upon detecting thata
mode regisier set command, an external command,has
been executed after the semiconductoris turned on, the

mode register to execute a mode register read com-
mand, an external command, for specifying reading
from the mode register.

Byproviding the second control unit, the mode reg-
ister read commandis enabled on the condition that the

mode register set commandis executed after the semi-
conductor device is turned on, soe that an abnormalcur-

rent is prevented from flowing in the output transistor of
the semiconductor device. In an idle state occurring
after the semiconductor device is turned on, an abnor-

mal current is prevented from flowingin the output tran-
sistor of the serniconductor device. ;

The mode register contro! circuit may include the
second control unit which instrucis, upon determining
that an external command detected when thesemicon-

ductor device is turned on is other than a modé register
read command, an external command, specifying read-
ing from the moderegister, the mode register to execute
the mode register read command evenif a made regis- ©
ter set command, an external command, has not been

executed after a power supply voltagebecomes stable;
and thethird control unit whichinstructs, upon detecting
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that the moderegister set command has been executed
after the semiconductoris turned on, the mode register
to execute the mode register read command.

The moderegister control circuit may include the
second control unit which instructs, upon determining
that an external command detected when the semicon-
ducior device is turned onis other than the mode regis-
ter read command, the mode register to execute the
mode register read command evenif he mode register
set command has not been executed after a power sup-
ply voltage becomes stable; and the third control unit
whichinstructs, upon detecting that a moderegisterset
command, an external command, has been executed
after the semiconductoris turned on, the mede register
to execute a mode register read command, an external
command, for specifying reading from the mode regis-
ter.

By providing the second control unit and the third
control unit, an abnormal currentis prevented from flow-
ing in the output transistor of the semiconductor device,
by disabling execution of the moderegister read com-
mand when the semiconductor device is turned on. In
the idle state occurring after the semiconductor device
is turned on, an abnormal current is prevented from
flowing in the output transistor of the semiconductor
device, by ensuring that execution of the mode register
read command is enabled on the condition that the
mode register set command is executed.

The aforementioned objects of the present inven-
fion can also be achieved by a semiconductor device
comprising:

a Starier signal generating circuit for generating an
initializing signal for initializing a latching circuit
when the semiconductor device is turned on;
an internal clock generating unit for generating an
internal clock signal in correspondence with an
external clock signal;
a memorycell array;

@ read/write circuit for reading data from and writing
data to the memorycell array:
an input/output circuit for inputting and outputting
data addresses and commands:
a moderegister for latching an operation modeof
the input/outputcircuit:

a mode register control circuit according to the
present invention.

By providing the moderegister control circuit of the
present invention, an abnormal current is prevented
from flowing in the output transistor of the semiconduc-
tor device, by disabling execution of the mode register
read command when the semiconductor device is
turned on.In theidle state occurring after the semicon-
ductor device is turned on, an abnormalcurrent is pre-
vented from flowing in the output transistor of the
semiconductor device, by ensuring that execution of the
mode register read commandis enabled on the condi-
tion that the mode register read commandis executed.
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BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and further features of the present
invention will be apparent from the following detailed
description when readin conjunction with the accompa-
nying drawings,in which:

Fig. 1A is a circuit diagram showing a conventional
moderegistercircuit and a mode register controlled
by the same;

Fig. 1B is a timing chart which explains an opera-
tion of the circuit of Fig. 1A;
Fig. 2 is a circuit diagram showing a mode register
controlcircuit of the presentinvention;
Fig. 3Ais a circuit diagram showing a first embodi-
ment of the present invention;

Fig. 3B is a timing chart which explains an opera-
tion of the first embodiment; ,
Fig. 4A is a circuit diagram showing a second
embodiment of the present invention; and
Figs. 4B and 40 are timing charts which explain an
operation of the second embodiment.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

 

A description will now be given, with reference to
the associated drawings, of a first and second embodi-
mentof the present invention.

A moderegister control circuit 10 according fo the
first and second embodiments cf the present invention
controls a semiconductor device 40 (SDRAM) capable
of a data transfer speed higher than 100 Mbyte/sec.

A description will be given of a basic construction of
an SDRAM 40.

Fig. 2 is a block diagram showing the mode register
controlcircuit 10.

An externalclock signalclkiz is a signal input via an
external clock terminal (CLK) 116 on the chip. Aninitial-
izing signalstiz is a signal generated by a starter signal
generating unit 101 on the chip soasto instruct latching
Circuits (specifically, an external commandlatching cir-
cuit 103 and an external addresslatchingcircuit 104) in
the chipto beinitialized when the SDRAMis turned on.
A mrspz signal is generated by the external command
latchingcircuit 103 in synchronization with the external
clock signal clkiz, when the mode register set command
or the mode register read command is fed via a com-
mandinput terminal (CTL) 117 and latched in the exter-
nal commandlatching circuit 103. A mode setting signal
a8 is generated by the external addresslatching circuit
104 in correspondence with address data specifying
mode address and input via the address input terminal
(ADD) 118 on the chip.

The external clock terminal (CLK) 116, the com-
mandinput terminal (CTL) 117, the addressinput termi-
nal (ADD) 118 and an output terminal (DQ) 179 are
external terminals provided on the SDRAM 40 chip.

The starter signal generating circuit 101 generates

vhs,
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an initializing signal sitz for instructing latching circuits
(more specifically, the external commandlatching circuit
103 and the external addresslatching circuit 104) to be
initialized.

Theinternal clock generating circuit 102 generates § buffer 114 in a parallel manner, in synchronism with an
a clock signal for internal use in accordance with the external clock signal clkiz.
external clock signal clkiz supplied via the external clock A write data latching circuit 105 temporarily stores
terminal (CLK) 116. data input via an external input terminal (DQ) 1198.

The external addresslatchingcircuit 104 latches an The write amplifier circuit 107 writes the buffer
external address signal (signal fed to the address input 10 latched in the write data latching circuit 105 in the sense
terminal (ADD) 118) in synchronism with the external buffer 114 in synchronism with the external clock signal
clock signal clkiz supplied by the internal clock generat- clkiz.
ing circuit 102. The external address signal is embodied A write control circuit 106 controls the latching
by the address data a0 - a6, a9 and the modesetting action of the write data latching circuit 105 and the write
signal a8. An external address decoding circuit 109 15 operation of the write amplifier circuit 107, in synchro-
generates a mode type out of the external address sig- nism with the external clock signal clkiz.
nal. A description will now be given of modes of opera-

The external commandlatching circuit 103 latches tion of the SDRAM 40.
an external commandsignal fed via the commandinput The SDRAM 40 is capable of outputting data at a
terminal (CTL) 117,that is, the mode register set com- 20 data transfer speed of higher than 100 Mbyte/sec, in
mand or the moderegister read command,in synchro- synchronism with a high-speed clock supplied via the
nism with the external clock signal clkiz supplied from external clock terminal 116. In the SDRAM 40, two
the internal clock generating circuit 102. operating modes are available: the mode register set

An external command decoding circuit 110 gener- mode and the mode register read mode.
ates internal commands such as a moderegister set 25 The mode register set commandinitiating the mode
command out of an external command signal. register set mode specifies the operating mode in which

The mode register control circuit 10 (indicated as the SDRAM 40 is used. The mode register set com-
MRGCTLin Fig. 2) executes the mode register set com- mand may set the CAS latency operating mode (CL),
mand or the mode register read command in accord- the burst length operating mode (BL) or the burst type in
ance with the external address signal (a0 - a6, a9), the 30 the moderegister 2 in order to specify a specific operat-
mode setting signal (a8) and the mrspz signal. The ing mode.
mode register control circuit 10 generates a register set Setting of the operating modeis effected by raising
signal rqwz for instructing a mode register 20 to be set the operating modesignal (specifically, CL1 - CL3 sig-
and also generates the register read signal rgrz for con- nals) selected when the mode register set commandis
trolling the reading from the moderegister. 35 executed. Specifically, as shown in Figs. 3A and 4A,

A register read control circuit 111 generates, in predetermined data a0 - a6 and a9 is input to the mode
accordance with a register read signal rgrz, a driving register 20 so that the operating modeis set. The mode
signal mrrz for instructing the output transistor control register read command causes an operating mode of
circuit 120 to drive an output transistor (outTr) 30. , the SDRAM 40 chip to be output via a terminal DQ (an

The moderegister 20 generates the mode selection 40 output terminal 119A or the output terminal 119B) pro-
signal (MRDZ) stored in the mode register 20, in vided on the SDRAM 40 chip. More specifically, the
accordance with the register read signal rgrz, the exter- mode register read modeis such that the mode selec-
nal address signal (a0 - a6, a9). tion signal (MRDZ shownin Figs. 3A and 4A) is output

The output transistor contro! circuit 120 controls the via the output transistor (outTr) 30 shown in Figs. 3A
output transistor (outTr) 30 in accordance with the mode 45 and 4A and connected to the terminal DQ (the output
selection signal MRDZ. terminal 119A or the input terminal 119B).

A memory cell array 113 is constructed such that A description will now be given of the SDRAM 40.
memory cells each storing data in units of a bit are When the SDRAM 40 receives the external clock
formed into layers in a predetermined manner. The signal clkiz generated by the internal clock generating
memory cell array 113 stores write data from a write 50 circuit 102, or a signal supplied via the external clock
amplifier circuit 107. terminal (CLK) 116 on the chip and theinternal clock

Asense amplifier 112 reads data stored in a mem- generating circuit 102, predetermined data (a0.- a6, a8
ory cell of the memory cell array 113, temporarily stores and a9) for selection between the moderegister set
the same, and transfers the same to a sense buffer 114. command and the mode register read command is input
The sense amplifier 112 also temporarily stores the 65 io the mode register 20 in synchronism with the recep-
write data supplied by the write amplifier circuit 107 and tion. A difference between the data setting for the mode ~
stored in the sense buffer 114. register set command and that for the mode register

The sense buffer 114 temporarily stores data read read command is found only in a mode setting signal,
by the sense amplifier 112 or the write data transferred that is, an a08 pin signal a8 supplied via the address

5

by the write amplifier circuit 107.

A pipeline structure constructed of a pipeline 115
and a pipeline 108 one on top of the other executes a
pipeline process for reading data stored in the sense
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input terminal (ADD) 118 on the chip as address data
specifying the mode address. Whenthe a8 signalis L,
the mode register set command is specified; when H,
the moderegister read commandis specified.

Subsequently, the mode register contro! circuit 10
generatesa register read signal rgrz which is a compos-
ite signal composed of the mode setting signal a8 anda
mrspz signal which is generated in the external com-
mand latching circuit 103 in the SDRAM 40 when the
mode register set command or the mode register read
command is latched, in synchronism with the external
clock signalcikiz.

Subsequently, the mode register control circuit 10
generates a driving signal mrrz which is the register
read signal rgrz latched. The driving signal mrrz is
latched until the next external clock clkizis generated. In
responseto the driving signal mrrz, the mode selection
signal MRDZstored in the mode register 20 is output via
the output transistor (outTr) 30.

A description will now be given ofindividual embod-
iments of the present invention.

Fig. 3A is a circuit diagram showinga first embodi-
ment of the present invention; and Fig. 3B is a timing
chart which explains an operation according to thefirst
embodiment.

The mode register control circuit (indicated as
MRGCTLin Fig. 3A) 10 according te the first embodi-
ment is semiconductor device provided in the SDRAM
40 so as to control operation of reading from the mode
register within the SDRAM40 in synchronism with the
external command signal and the external clock signal.
The moderegister control circuit comprises a first con-
trol unit 202.

The first control unit 202 disables, when the
SDRAM 40is turned on, execution of the mode register
read command so as to prevent the content of the mode
register from being read. When the SDRAM 40is turned
on, the first control unit 202 uses aninitialising signal
Stiz for instructing a transient state which occurs at
power-onin the external commandlatching circuit 103
and the external address latching circuit 104 to beini-
tialized, so that execution of the mode register read
commandis internally disabled.

A starter signalsttz is used to set logical elements
like flip-flop circuits constituting the external command
latching circuit 103 and the external address latching
circuit 104 ata predetermined potential level (more spe-
Cifically, at logical H or logical L) so as to put the ele-
ments out of an unstable state occurring after the power
is on. A prohibiting signal setz generated by the first
control unit 202 is set to logical H so as to prevent the
mode register read command from being executed at
the power-on. That is, no command for reading from the
mode register 20 is output. In this way, the mode regis-
ter read commandis prevented by internal means from
being executed when the SDRAM 40is turned on, and
the output transistor 30 is prevented from beingin a low-
impedancesiate.

The prohibiting signal setz generated by the first
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control unit 202 is set to logical L when the moderegis-
ter read commandis executed after the SDRAM 40is

turned on, so as to enable reading from the mode regis-
ter.

More specifically, a signal similar to the register set
signal rgwz output to set the mode register is used to
reset theflip-flop circuits of the external command latch-

ing circuit 103 and the external address latching circuit
104 maintained at the predetermined potential by the
starter signal sttz. In this way, the prohibiting signal setz
is maintained at logical L.

Thus,the first controi unit 202 enables execution of
the moderegister set command.

A description will now be given, with reference to
Fig. 3B, of a specific operation according to the first
embodiment.

In phase (1) shown in Fig. 3B, execution of the
mode register read command is attempted. However,
since the prohibiting signal setz generated by thefirst
control unit 202 is at logicat H, the register read signal
rgiz generated by the moderegister control circuit 10 is
at logical L so that the output transistor 30 is maintained
ata high-impedancestate.

In phase (2) showninFig. 3B, the modesetting sig-
nal a8 is set to logical L in order for the mode register
set commandto be executed. Subsequently, the mode
register control circuit 10 outputs the register set signal
rgwz SO as to set the moderegister 20. At the same
time, the prohibition signal setz generated bythefirst
control unit 202 is latched atlogical L so that the driving
signal mriz is generated. Thus, subsequent execution of
the moderegister read commandis enabled.

In phase (3) shownin Fig. 3B, a bus that carries the
register read signal rgrz generated by the moderegister
control circuit 10 is activated since the prohibition signal
seiz generated bythefirst control unit 202 is set at logi-
cal L as a result of the operation in phase (2). The mode
setting signal a8 is set so that the moderegister read
command is executed. The mrspz signal in synchronism
with the internal clock CLK is generated. The register
read signal rgrz generated by the mode register contro!
Circuit 10 is output. Thus, the mode selection signal
MRDZ whichcarries a content of the mode register 20
is output from the output transistor 30.

In phase(4) shownin Fig. 3B, the output transistor
30 is reset by the internal clock CLK to a high-imped-
ancestate so that the whole operation is completed.

As has been described, according to the modereg-
ister control circuit 10 provided with the first control unit
202, execution of the mode register read commandis
prevented when the SDRAM 40is turned on. In this way,
an abnormal current is prevented from flowing in the
output transistor 30 of the SDRAM 40.

A description will now be given of the SDRAM 40
according to thefirst embodiment.

The SDRAM 40 comprises the moderegister con-
trol circuit 10, the starter signal generating circuit 101 for
generating aninitializing signal sitz for instructing latch-
ing circuits to be initialised at power-on, the internal
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clock generating unit 102 for generating an internal
clock clkiz in accordance with the external clock, the

memory cell array 113, a read/write circuit 130 respon-
sible for reading data from the memory cell 113 and
writing data into the same, an input/output circuit 140
responsiblefor inputting and outputting data addresses
and commands, the mode register 20 storing the oper-
ating modeof the input/output circuit, and the register
read control circuit 111 for controlling reading from the

mode register in synchronism with the external clock.
The read/write circuit 130 comprises the write data

latching circuit 105, the write control circuit 106, the
write amplifier circuit 107, the pipeline 108, the sense
amplifier 112, the sense buffer 114, and the pipeline 115
which are described above.

The input/output circuit 140 comprises the external
command latching circuit 103, the external acidress
latching circuit 104, the external address decodingcir-
cuit 109, the external command decoding circuit 110,
and the outputtransisior controlcircuit 120.

According to the SDRAM 40 provided with the
moderegister controlcircuit 10, it is possible to prevent
an abnormal current from flowingin the oufputtransistor
(outTr) 30 by prohibiting execution of the mode register
read command when the SDRAM40is turned on.In the

idle state occurring after the SDRAM 40is turned on,it
is ensured that execution of the mode register read
command is enabled on the condition that the mode

register set command is executed so that an abnormal
current is prevented from flowing in the outputtransistor
(outTr) 30.

A description will now be given of a second embod-
iment.

Fig. 4A is a circuit diagram showing the second
embodiment, and Figs. 4B and 4C are timing charis
which explain the operation according to the second
embodiment.

The moderegister control circuit 10 (indicated as
MRGCTLin Fig. 4A) according to the second embodi-
ment comprises a second contro! unit 204 and a third
control circuit 106, as shownin Fig. 4A.

Upon detecting that the external command
detected when the SDRAM 40is turned on is other than

the mode register read command, the second contro!
unit 204 instructs the mode register to execute the
mode register read command even if the moderegister
set signal has not been executed after the power supply
voltage is stabilized.

Thethird control circuit 106 instructs the made reg-
ister to execute the mode register read command when
it is determinedthat the mode register set commandis
executed after the SDRAM 40is turned on.

Since the moderegister control circuit 10 according
to the second embodiment is provided with the second
control unit 204 and the third control circuit 206, its

added advantage over the mode register controlcircuit
10 according to the first embodimentis that the operat-
ing mode type of the external command,latched!in the
mode register 20, other than the mode register set com-
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mand can be read. Even if the mode register set com-
mand is not executed, the mode register read command
can be executed on the condition that an external com-

mand other than the moderegister set commandis exe-
cuted after power-on. in this way, a normal internal
operation can be effected.

A description will now be given, with reference to
Fig. 4B, of a specific operation according to the second
embodiment executed when it is determined that the

mode register read command is specified, thatis,it is
determined that a8 = H.

In phase (1) shownin Fig. 4B, the mrspz signal and
the mrsqz signal in synchronism with the internal clock
CLK, and the modesetting signal a8 are set to logicalH,
so that the second control unit 204 sets a set signal

setR to logical L The set signal setR set to logical L by
the second control unit 204 is maintained at logical L
after power-on.

in phase (2) shownin Fig. 4B, the third control cir-
cuit 206 latches the prohibiting signal setz to logical H,
in response to the starter signal sttz and the set signal
setR setto logical L by the second control unit 204. As
a result, the output transistor 30 is prevented from being
put in a low-impedancestate at power-on and an abnor-
mal current is prevented from flowing.

In phase (3) shown in Fig. 4B, when the mode reg-
ister set command is executed, the mode register con-
trol circuit 10 outputs the register set signal rgwz. At the
sametime as the moderegister20is set, the prohibiting
signal setz generated by the third control circuit 206 is
latched at logical L so that the driving signal mrrz is gen-
erated. Subsequently, execution of the mede register
read commandis enabled.

In phase (4) shownin Fig. 4B, the prohibiting signal
setzis set by the third control circuit 206 at logical L as
a result of the operation in phase (8). Therefore, the bus
carrying the register read signal rgrz generated by the
moderegister control circuit 10 is activated. Further, the
mode setting signal a8 is set to logical H to enable exe- -
cution of the mode register read command, the mrspz
signal in synchronism with the internal clock CLK is gen-
erated, and the register read signal rgrz is generated
and output by the moderegister conira!circuit 10. As a
result, the mode selection signal MRDZ siored in the
moderegister 20 is output via the output transistor 30.

A description will now be given, with reference to
Fig. 4C, of a specific operation according to the second
embodiment executed when it is determined that the

moderegister read command is not specified, that is, a8
= L. -

In phase (1) shownin Fig. 4C, the mrsqz signal or
the mode setting signal a8 is set to logical-L, so that the
second conirol unit 204 sets the set signal setR to logi-
cat H. The set signal setR set to logical H by the second
control unit 204 is maintained at jogical H after power-
on.

In phase (2) shown in Fig. 40, the third controlcir-
cuit 206 latches the prohibiting signal setz to logical L.
As a result, it is determined that the mode register read
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command is not specified. Thus, the oufputtransistor 30
is prevented from being putin:a low-irnpedancestate.

In phase(3) shownin Fig. 4C, the prohibiting signal
setz generated by thethird control circuit 206 is latched
at logical L so that execution of the moderegister read
command is enabled and the content of the register can
be read at power-on.

As has been described, according to the mode reg-
ister control circuit 10 provided with the second control
unit 204 and the third contro! unit 206, execution of the
mode register read command is disabled when the

SDRAM 40is turned on. By maintaining the output tran-
sistor 30 in a high-impedance state, an abnormal cur-
rent is prevented from flowing into the output transistor
30 of the SDRAM 40.

In an idle state occurring after power-on, execution
of the mode register read command is enabled subse-
quent to at least one execution of the mode register
read command. Thus, an abnormalcurrent is prevented
from flowing in the output transistor 30 of the SDRAM
40.

A description will now be given of the SDRAM 40
according to the second embodiment.

As shownin Fig. 2, the SDRAM 40 comprises the
moderegister controlcircuit 10, the starter signal gener-
ating circuit 101 for generating aninitializing signalsttz
for instructing latchingcircuits to beinitialized at power-
on, the internal clock generating unit 102 for generating
an internal clock clkiz in accordance with the external
clock, the memorycell array 113, the read/write circuit
130 responsible for reading data from the memory cell
118 and writing data into the same, the input/output cir-
cuit 140 responsible for inputting and outputting data
addresses and commands, the mode register 20 storing
the operating mode ofthe input/output circuit, and the
register read control circuit 111 for controlling reading
from the moderegister in synchronism with the external
clock.

The read/write circuit 130 comprises the write data
latching circuit 105, the write control circuit 106, the
write amplifier circuit 107, the pipeline 108, the sense
amplifier 112, the sense buffer 114, and the pipeline 115
which are described above.

The input/output circuit 140 comprises the external
command latching circuit 103, the external address
latching circuit 104, the external address decoding cir-
cuit 109, the external comrnand decoding circuit 110,
and the outputtransistor contro! circuit 120.

According to the SDRAM 40 provided with the
mode register controlcircuit 10, it is possible to prevent’
an abnormal current from flowingin the outputtransistor
(outTr) 30 by prohibiting execution of the mode register
read command when the SDRAM 40 is turned on.In the
idle state occurring after the SDRAM 40is turned on,it
is ensured that execution of the mode register read
command is enabled on the condition that the mode
register read command is executed so that an abnormal
current is prevented from flowing in the outputtransistor
(outTr) 30.
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The present invention is not limited to the above
described embodiments, and variations and modifica-
tions may be madewithout departing from the scope of
the presentinvention.

Claims

1. A mode register control circuit (10) provided in a
semiconductor device (40) and controlling opera-
tion of reading from a mode register of the semicon-
ductor device (40) in response to an external
commandsignal,

said mode register control circuit (10) com-
prisingafirst contro! unit (102) for preventing read-
ing out a content of the mode register from the
semiconductor device (40), when the semiconduc-
tor device (40) begins to be supplied with power.

2. The mode register control circuit (10) as claimed in
claim 1, wherein a content of the mode registeris
prevented from being read out by using aninitializ-
ing signalforinitializing a iatch part for latching an
external command and/or an external address

externally fed to the semiconductor device (40)
whensaid latch part is supplied with power.

3. A mode register control circuit (10) provided in a
semiconductor device (40) and controlling opera-
tion of reading from a moderegister of the semicon-
ductor device (40) in response to an external
command signal, said mode register control circuit
(10) comprising a second control unit (104) which
instructs, upon determining that a command other
than a mode register read commandinstructing a
content of the mode register to be read out is
detected when the semiconductor device (40) is
supplied with power, the mode register to execute
the mode register read command even if a mode
register set command has not been executed after
@ powersupply voltage becomesstable.

4. A moderegister contro! circuit (10) provided in a
semiconductor device (40) and controlling opera-
tion of reading from a mode register of the semicon-
ductor device (40) in response to an external
commandsignal, said mode register control circuit
(10) comprising a third control unit (106) which
instructs, upon detecting that a mode register set
command has been executed after the semicon-
ductor is supplied with power, the moderegister to
execute a mode register read commandinstructing
a content of the mode register to be read out.

5. The mode register control circuit (10) as claimed in
claim 3, comprising a third control unit (106) which
instructs, upon detecting that the mode register set
command has been executed after the semicon-

ductor is supplied with power, the mode register to
execute the mode register read command.
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The mode register control circuit (10) as claimed in
claim 4, comprising a second control unit (104)
which instructs, upon determining that a command
other than the mode register read command is
detected when the semiconductor device (40) is
supplied with power, the mode register to execute
the mode register read command evenif the mode
register set command has not been executed after
a power supply voltage becomesstable.

7. Asemiconductor device (40) comprising:

a starter signal generating circuit (101) for gen-
erating an initializing signal for initializing a
latching circuit when the semiconductor device
(40) is turned on;
an internal clock generating unit (102) for gen-
erating an internal clock signal in correspond-
ence with an external clock signal:
amemory cell artay (113);
a read/write circuit (130) for reading data from
and writing data to the memory cell array (7113):
an inputoutput circuit (140) for inputting and
outputting data addresses and commands;
a moderegister (20) for latching an operation
mode of the input/output circuit (140);
a moderegister controi circuit (111) for control-
ling operation of reading from the mode regis-
ter (20),

wherein

said mode register control circuit (111) is
provided in a semiconductor device (40), conirols
operation of reading from the moderegister (20) of
the semiconductor cevice (40) in response to an
external command signal, and comprises a first
control unit (102) for preventing a content of the
mode register from being read out from the semi-
conductor device (40), when the semiconductor
device (40) beings to be supplied with power.

The semiconductor device (40) as claimed in claim
7, wherein a content of ihe mode register (20) is
prevented from being read out by using an initializ-
ing signal forinitializing a latch part for latching an
external command and/or an external address

externally fed to the semiconductor device (40)
whensaid latch part is supplied with power.

9. Asemiconductor device (40) comprising:

a starter signal generating circuit (101) for gen-
erating an initializing signal for initializing a
latching circuit when the semiconducior device
(40) is turned on;
an internal clock generating unit (102) for gen-
erating an internal clock signal in correspond-
ence with an external clock signal;

amemorycell array (113);

a
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a read/write circuit (130) for reading data from
and writing data to the memorycell array (113);

an input/output circuit (140) for inputting and
outputting data addresses and commands;
a moderegister (20) for latching an operation
mode of the input/output circuit (140);
a moderegister control circuit (111) for conirol-
ling operation of reading from the moderegis-
ter (20),

wherein

said mode register control circuit (111) is
provided in a semiconductor device (40), controls
operation of reading from the mode register (20) of
the semiconductor device (40) in response to an
external command signal and comprises a second
control unit (104) which instructs, upon determining
that a command other than a mode register read
command instructing a content of the mode register
(20) to be read out is detected when the semicon-
ductor device (40) is supplied with power, the mode
register (20) to execute the mode register read
command evenif a mode register set command has
not been executed after a power supply voltage
becomes stable.

10. Asemiconductor device (40) comprising:

a starter signal generating circuit (101) for gen-
erating an initializing signal for initializing a
latching circuit when the semiconductor device
(40)is turned on;
an internal clock generating unit (102) for gen-
erating an internat clock signal in correspond-
ence with an external clock signal;
a memorycell array (113);
a read/write circuit (130) for reading data from
andwriting data to the memorycell array (113);
an input/output circuit (140) for inputting and
outputting data addresses and commands;
a moderegister (20) for latching an operation
mode of the input/output circuit (140);
a moderegister control circuit (711) for control-
ling operation of reading from the moderegis-
ter (20),

wherein

said mode register control circuit (171) is
provided in a semiconductor device (40), controls
operation of reading from the moderegister (20) of
the semiconductor device (40) in response to an
external command signal, and comprises a third
control unit (106) which instructs, upon detecting
that a mode register set command has been exe-
cuted after the semiconductor is supplied with

power, the mode register (20) to execute a mode ~
register read commandinstructing a content of the
mode register (20) to be read out.
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11. The semiconductor device (40) as claimed in claim
9, wherein the mode register control unit (111) com-
prises a third control unit (106) which instructs,
upon detecting that the mode register set command
has been executed after the semiconductor is sup- 5
plied with power, the mode register (20) to execute
the moderegister read command.

12. The semiconductor device (40) as claimed in claim
10, wherein the moderegister control circuit (111) 10
comprises a second control unit (104) which
instructs, upon determining that a command other
than the mode register read commandis detected
when the semiconductor device (40) is supplied
with power, the mode register (20) to execute the 75
moderegister read commandevenif the mode reg-
ister set command has not been executed after a

power supply voltage becomesstabie.
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Docket No GR 98 P 1989 | AECEIVED
Fe10 2000 

 IN. PE, UNI ‘STATES PATENT AND TRADEMARK OFFICE

Applicant : Gunnar Krause
Applic. No. : 09/343,431 a
Filed : June 30, 1999 -
Title : Dynamic Semiconductor Memory Device And Method For

Initializing A Dynamic Semiconductor Memory Device
ArtUnit —~ : 2818 |

ASSOCIATE POWER OF ATTORNEY

Hon. Commissioner of Patents and Trademarks,

Washington, D.C. 20231

Sir:

Please recognize MARK P. WEICHSELBAUM(Reg. No. 43,248) as my associate in
the matter in the above-identified application, with full powers. Please continue
addressing all communications to the following address:

Lerner and Greenberg,P.A.
P.O. Box 2480

Hollywood, Florida 33022-2480

 
LAURENCE A. GREENBEREG. NO. 29,308 6 

e 
Date: December 20, 1999

poG

[ Lerner and Greenberg, P.A.
Post Office Box 2480

Hollywood, FL 33022-2480
Tel: (954) 925-1100
Fax: (954) 925-1101

|i
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UNITED STA BEPARTMENT OF COMMERCE
Patent and T.. demark Office
Address: COMMISSIONER OF PATENTS AND TRADEMARKS

Washington, D.C. 20231

APPLICATION NUMBER FILING DATE . FIRST NAMED APPLICANT ATTORNEY DOCKET NO. Wr

 
 

EXAMINER  
2.0a Fh Bro ~~ Ta re. o,
KRAUSE G GRonr i oat

 

 

MMLi SOF LT
BPR a FERIE ES at
LERNER i EENBERG PA ARONY PAPER NUMBERPO BOX

yee
= Sorel

DATE MAILED:

 

This is a communication from the examinerin charge of your application.
COMMISSIONER OF PATENTS AND TRADEMARKS

NOTICE OF ALLOWABILITY

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSEDinthis application. If not included herewith (or
previously mailed), a Notice of Allowance and Issue Fee Dueor other appropriate communication will be mailed in due course. 

This communicationis responsiveto .

(The allowed claim(s)isfare pats -
[1 The drawingsfiled on are acceptable.

  

   
RYAcknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d). 

   Au ‘] Some* [| None of the CERTIFIED copiesofthe priority documents have been a:

[a-feceived.

| received in Application No. (Series Code/Serial Number)

 
 

  
   receivedin this national stage application from the International Bureau (PCT Rule 17.2(a)).
 

  
*Certified copies not received: 

  Acknowledgementis made of a claim for domestic priority under 35 U.S.C. § 119(e).
 

A SHORTENED STATUTORY PERIOD FOR REPLYto comply with the requirements noted below is set to EXPIRE THREE MONTHS
FROM THE “DATE MAILED?”of this Office action. Failure to timely comply will result in ABANDONMENTofthis application. Extensions of
time may be obtained underthe provisions of 37 CFR 1.136(a).

(_] Note the attached EXAMINER’S AMENDMENTor NOTICE OF INFORMAL APPLICATION, PTO-152, which discloses that the oath ofdeclaration is deficient. A SUBSTITUTE OATH OR DECLARATIONIS REQUIRED.
 

 Applicant MUST submit NEW FORMAL DRAWINGS
 
 
 

becausethe originally filed drawings were declared by applicantto be informal. ao 
 

including changes required by the Notice of Draftperson’s Patent Drawing Review, PTO-348, attached hereto or to Paper No.  
including changes required by the proposed drawing correction filed on , which has been approved
by the examiner.

  
_] including changes required by the attached Examiner's Amendment/Comment.

identifying indicia such as the application number(see 37 CFR 1.84(c)) should be written on the reverse side of the drawings.
The drawings should befiled as a separate paperwith a transmittal letter addressed to the Official Drafiperson.

 L] Note the attached Examiners commentregarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Any reply to this notice should include, in the upper right hand corner, the APPLICATION NUMBER (SERIES CODE/SERIAL NUMBER). If
applicant has received a Notice of Allowance and Issue Fee Due, the ISSUE BATCH NUMBERand DATEof the NOTICE OF
ALLOWANCEshould also be included.

Attachmeni(s)

(WKictice of References Cited, PTO-892
(information Disclosure Statement(s), PTO-1449, Paper No(s). 3
 

Ahn 
{Notice of Draftsperson’s Patent Drawing Review, PTO-948

Notice of informal Patent Application, PTO-152 7.

(7) interview Summary, PTO-413

(J Examiners Amendmeni/Comment WA.Lle—
Primary Examine?

 

 
 
 

Examiner's Comment Regarding Requirementfor Deposit of Biological Material
  

: kK)Examiner's Statement of Reasonsfor Allowance

PTOL-37 (Rev. 8/97)

“U.S. GPO: 1998-433-221/82108
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Application/Control Number: 09/343431 Page 2

Art Unit: 2818

REASONS FOR ALLOWANCE

1, The following is an examiner's statement of reasonsfor allowance: the present invention

relates to power on circuit. The independent claims 1 and 11 recite an initialization circuit for
controlling a switch-on operation of a DRAM comprising an internal voltage regulation and

detection outputting supply voltage stable signal and an enable circuit receiving the supply voltage

stable signal and externally applied further commandsignals, said enable circuit outputting an

enable signal after a predetermined properinitialization sequence of the externally applied further

commandsignals being identified and the enable signal effecting an unlatching of said control

circuit. The PRIOR ARTfails to disclose or suggest such theinitialization circuit having the

enable circuit as described in the independent claims 1 and 11, therefore, claims 1 -13 are in

condition for allowance.

Any comments considered necessary by applicant must be submitted no later than the
paymentofthe issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled "Comments on Statement ofReasons for

Allowance." |

2. Any inquiry concerning this communication orearlier communications from the examiner

should be directed to Cu Le whose telephone numberis (703) 308-1497.

Vu A. Le - 4
u / /j

July 11, 2000 / , ue
[;

WuAle .
pamary Examines
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Notice of References Cited Batniner ] Group Art UnitVa Le VAG Page _&_of

 

U.S. PATENT DOCUMENTS

Leasaeeaeal Te anAPeeeera

 

 
NOR-PATENT DOCUMENTS

LI DOCUMENT(including Author, Title, Source, and Pertinent Pages)

 
~ * Acopyofthis reference is notbeing thisOfficeaction.

(See Manual of Patent Examining Procedure, Section 707.05(a).)
US. Patent and Trademark Office Part of Paper No.
PTO-892 (Rev. 9-96) : .

“U.S. GPO: 1998-433-2 11/97502
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Form PTO 948 (Rey, 8-98} U.S. DEPARTMENT OF COMMERCE- Patent and Traademark Office Application No. ff ) 3 f/z £3 4h 3i
NoTICk OF DRAFTSPERSON'S

PATENT DRAWING REVIEW

 
 

 

 
 

 
 
 
 
 

 
 

  

 

 

the Drafisperson ander 37 CFR 1.84 of 1.152.

he Drafisrperson under 37 CFR 1.84 or 1.152 for ihe reasons indicated below. The Examiner will require
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| UNITED STA DEPARTMENT OF COMMERCE
-Patent and Trademark Office 

 
 

‘DATE MAILED --MPPLICATION NO. 

 

First Named
Applicant

| TITLEOF
INVENTION

     

 

_. THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED:-AND is ALLOWED FOR‘ISSUANCE AS A PA TENT,
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COMBINED DECLARATION AND POWER OF ATTORNEY

IN ORIGINAL APPLICATION
As a below named inventor, | hereby declare that: my residence, post office address and
citizenship are as stated below next to my name;that | verily belleve that | am the original,
first and sole-inventor (if only one name is listed below) or an original, first and joint
inventor(if plural names are listed below) of the subject matter which is claimed and for
which a patent is sought on the invention entitled:

DYNAMIC SEMICONDUCTOR MEMORYDEVICE AND METHODFORINITIALIZING A
DYNAMIC SEMICONDUCTOR MEMORYDEVICE

described and claimed in the specification bearing thattitle, that | understand the content
of the specification, that | do not know and do not believe the same was ever known or
used in the United States of America before my or our invention thereof, or patented or
described in any printed publication in any country before my or our Invention thereof or
more than one yearprior to this application, that the same wasnotin public use or on sale
in the United States of America more than one year prior to this application, that the
invention has not been patented or made the subject of an inventor's certificate issued
before the date of this application in any country forelgn to the United States of America
on an application filed by me or my legal representatives or assigns more than twelve
month prior to this application, that | acknowledge my duty to disclose information of which

_[| am aware which is material to the examination of this application under 37 C.F.R. 1.56a,
and that no application for patent or inventor's certificate of this invention has beenfiled

‘earlier than the following in any country foreign to the United States prior to this
application by me or my legal representatives or assigns:

“

 
 

German Application No. 198 29 287.2, flled June 30, 1998, the International Priority of
which js claimed under 35 U.S.C. §119. .

| hereby appoint the following attorney(s) and/or agent(s) to prosecute this application and
to transact all business in the Patent and Trademark Office connected therewith:

HERBERTL.. LERNER (Reg.No.20,435)
LAURENCE A. GREENBERG(Reg.No.29,308)

WERNERH, STEMER(Reg.No.34,956)

RALPH E. LOCHER(Reg.No.41 947) ~

Addressall correspondence and telephonecalls to: ne
LERNER AND GREENBERG,P.A. Sv

POST OFFICE BOX 2480 = GG 2
HOLLYWOOD,FLORIDA 33022-2480 Sk =

po TEL: (954) 925-1100 SS 3
po FAX: (954) 925-1101 oS

| hereby state that | have reviewed and understand the contents of the above-\dentified
specification, including the claims, as amended by any amendmentreferred to above.
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Appiicant(s} GUNNAR KRAUSE, ‘MUENCHEN,i FED REP.. GERMANY.
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IF REQUIRED, FOREIGN FILING LICENSE GRANTED 07/26/99
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‘issued in all applications where the conditions for issuance of a license have been met, regardless of

om,

 
LICENSE FOR FOREIGN FILING -NDER

Title 35, United States Code, Section .184
Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED_

The applicant has been granted a license under 35 U.S.C. 184,if the phrase "FOREIGN FILING
LICENSE GRANTED"followed by a date appears on the reverse side of this form. Such licenses are

whether or not a license may be required as set forth in 37 CFR 5.11. The scope andlimitationsof this
license are set forth in 37 CFR 5.15(a) unless an earlier license has been issued under 37 CFR 5.15(b).
The license is subject to revocation upon written notification. The date indicated is the effective date of
the license, unless an earlier license of similar scope has been granted under 37 CFR 5.13 or 5.14.

This Jicense is to be retained by the licensee and may be used at any time on orafter the effective date

thereof unless it is revoked. This license is automatically transferred to any related application(s) filed
utider 37 CFR 1.53(d). This license is notretroactive.

 
The grant of a license does not in any way lessen the responsibility of a licensee for the security of the
subject matter as imposed by any Government contract or the provisionsof existing lawsrelating to
espionage and the national security or the export of technical data. Licensees should apprise
themselves of current regulations, especially with respect to certain countries, of other agencies,
particularly the Office of Defense Trade Controls, Department of State (with respect to Arms,
Munitions and Implements of War (22 CFR Parts 121-128) ): the Office of Export Administration,
Department of Commerce (15 CFR 370.10 (j) ); the Office of Foreign Assets Control, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOTGRANTED|

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "FOREIGN FILING
LICENSE GRANTED" DOES NOTappear on the reverse side of this form. Applicant maystill
petition for a license under 37 CFR 5.12,if a license is desired before the expiration of 6 months from
the filing date of the application. If 6 months haslapsed from thefiling date of this application and the
licensee has not received any indication of a secrecy orderunder 35 U.S.C. 181, the licensee may
foreign file the application pursuant to 37 CFR 5.15(b).

PLEASE NOTE ---- The Following Information about the Filing Receipt:

The articles such as "a," “an" and "the" are not included as the first wordsin the title of an

application. They are considered jo be unnecessary to the understanding of thetitle.

The words "new," "improved," "improvement," “improvementsin or relating to" are not included
as the first words in the title of an application because a patent application is, by nature, a new idea or
improvement.

The title may be truncated if it consists of more than 4 lines of 70 characters cach (letters and spaces
combined).

The inventor information may be truncated if the family name consists of more than 25 characters
(letters and spaces combined) and if the given name consists of more than 25 characters (letters and
spaces combined). The inventor’s resideace allows for up to 40 characiers Gietters and spaces
combined).

The docket numberallows a maximum of 12 characters.

WGPApposionwas submitted under 37 CFR 1.10, your filing date should be the "date in" found
eshe Express Mail label. If there is a discrepancy, you should submit a request for a corrected Filingceipt along with a copy of the Express Mail label showing the "date in."

” customer ‘Address may have been modified to conform to U.S. Postal rules.
Please direct correction, including a copy of your Filing Receipt, to:

Assistant Commissioner for Patents
~ Office of Initial Patent Examination

Customer Service Center
Washington, DC 20231
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Semicondutor Memory Device

Art Unit : 2818

LETTER

Hon. Commissioner of Patents and Trademarks,

Washington, D.C. 20231

Sir:

Undersigned counsel has received the Filing Receipt for the above-identified application.

However, thetitle has beenlisted incorrectly and should belisted as:

DYNAMIC SEMICONDUCTOR MEMORYDEVICE AND METHOD FORINITIALIZING A DYNAMIC
SEMICONDCUTORDEVICE

It is respectfully requested that the Patent Office Records be changed and that a new Filing Receipt be
issued, so that the printed patent will show the correcttitle. -

Respectfully submitted,

 
RALPH E. LOCHER
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[57] ABSTRACT

A dynamic semiconductor memory device of a random
access type has an initialization circuit that controls the
switching-on operation of the semiconductor memory
device and of its circuit components. The initialization
circuit supphes a supply voltage stable signal once the
supply voltage has been stabilized after the switching-on of
the semiconductor memory device. The initialization circuit
has an enable circuit that receives the supply voltage stable
signal and further commandsignals externally applied to the
semiconductor memory device. The enable circuit supplies
an enable signal after a predetermined properinitialization
sequence of the command signals applied to the semicon-
ductor memory device is identified. The enable signal effects
the unlatching of a control circuit provided for the proper
operation of the semiconductor memory device.

13 Claims, 3 Drawing Sheets
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1

DYNAMIC SEMICONDUCTOR MEMORY
DEVICE AND METHOD FOR INITIALIZING
A DYNAMIC SEMICONDUCTOR MEMORY

DEVICE

BACKGROUNDOF THE INVENTION

Field of the Invention

The invention relates to a dynamic semiconductor
memory device of the random access type (DRAM/
SDRAM) having an initialization circuit which controls a
switching-on operation of the semiconductor memory
device and of its circuit components. The initialization
circuit supplies a supply voltage stable signal (POWERON)
once a supply voltage has been stabilized after the
switching-on of the semiconductor memory device. The
invention also relates to a method for initializing such a

dynamic semiconductor memory device, and also to the use
of an enable circuit, that supplies an enable signal, for
controlling the switching-on operation of the dynamic semi- 2
conductor memory device.

Tn the case of SDRAM semiconductor memories accord-
ing to the JEDEC standard,it is necessary to ensure during
the switch-on operation (“POWERUP”) that the internal
control circuits provided for the proper operation of the
semiconductor memory device are reliably held in a defined
desired state, in order to prevent undesirable activation of
outputtransistors that would cause, on the data lines, a short
circuit (so-called “bus contention” or “data contention”) or
uncontrolled activation of internal current loads. The sotu-

tion to the problem turns out to be difficult on accountof a
fundamental unpredictability of the time characteristic of the
supply voltage and of the voltage level or levels at the
external control inputs during the switch-on operation of the
semiconductor memory. Accordingto the specifications of
the manufacturer an SDRAM component should ignore all
commands which are present chronologically before a
defined initialization sequence. The sequence consists of
predetermined commands that must be applied in a defined
chronological order. However, a series of functions and
commands which are allowed during proper operation of the
componentare desired or allowed chronologically only after
the initialization sequence. According to the JEDEC stan-
dard for SDRAM semiconductor memories, a recommended
initialization sequence (so-called “POWERON-
SEQUENCE”)is provided as follows:

a. the application of a supply voltage and a start pulse in
order to maintain an NOP condition at the inputs of the
component;

b. the maintenance of a stable supply voltage of a stable
clock signal, and of stable NOP input conditionsfor a
minimum time period of 200 us;

c. the preparation command for word line activation
(PRECHARGE) for all the memory banks of the
device;

4. the activation of eight or more refresh commands
(AUTOREFRESH); and ,

5. the activation of a loading configuration register com-
mand (MODE-REGISTER-SET) for initializing the
mode register.

After the identification of such a defined initialization

sequence, the memory module is normally in a so-called
IDLEstate, that is to say it is precharged and prepared for
proper operation. In the case of the SDRAM semiconductor
memory modules that have been disclosed to date, all the
controlcircuits of the component have been unlatched only
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with the POWERONsignal. The signal POWERON is
active if the internal supply voltages have reached the
necessary values that are necessary for the proper operation
of the component. The module is then in a position to
recognize and execute imstructions.

SUMMARYOF THE INVENTION

It is accordingly an object of the invention to provide a
dynamic semiconductor memory device and a method for
initializing a dynamic semiconductor memory device which
overcome the above-mentioned disadvantages of the prior
art methods and devices of this general type, which is as
simple as possible in structural terms and which effectively
prevents the risk of a short circuit of the datalines and/or of
uncontrolled activation of internal current loads.

With the foregoing and other objects in view there is
provided, in accordance with the invention, a dynamic
semiconductor memory device of a random access type,
containing an initialization circuit controlling a switching-
on operation and supplying a supply voltage stable signal
once a supply voltage has been stabilized after the
switching-on operation. The initialization circuit has a con-
trol circuit for controlling operations and an enable circuit
receiving the supply voltage stable signal and externally
applied further command signals. The enablecircuit output- -
ting an enable signal after a predetermined proper initial-
ization sequenceofthe externally applied further command
signals are identified and the enable signal effecting an
unlatching of the control circuit.

The’ invention provides for the initialization circuit to
have an enable circuit, which receives the supply voltage
stable signal and the externally applied further command
signals. The enable circuit generates the enable signal after
the identification of the predetermined proper initialization
sequence of the command signals is achieved. The enable
signal effects the unlatching of the control circuit provided
for the proper operation of the semiconductor memory
device.

Following the principle of the invention, the enable signal
(CHIPREADY)is generated and becomes active in depen-
dence on further internal signals and the initialization
sequence and then unlatches predetermined circuits. The
predetermined circuits remain latched until the end of the
predeterminedinitialization sequence. By way of example,
commands are decoded but not executed and the output
drivers are held at high impedance.

According to the preferred application in SDRAM
memory devices according to the JEDEC standard, it is
provided that the command signals, externally applied to the
semiconductor memory device, of the initialization
sequence are to be identified by the enable circuit. The
command signals include a preparation coramandsignal for
wordline activation (PRECHARGE), and/ora refresh com-
mand signal (AUTOREFRESH), and/or a loading configu-
ration register command signal (MODE-REGISTER-SET).

According to an advantageousstructural refinementof the
initialization circuit according to the invention,itis provided
that the enable circuit has at least one bistable multivibrator
stage with a set input which receives the commandsignal |
(PRECHARGE, AUTOREFRESH, MODE-REGISTER-
SET). The bistable multivibrator also has a reset input to
which the supply voltage stable signal (POWERON), a
signal derived therefrom, or a linked signal is applied. The
bistable multivibrator further has an output at which the
enable signal (CHIPREADY)is outputted.

In particular, the enable circuit has a plurality of bistable
qultivibrator stages respectively receiving the command
signals.
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In an expedientrefinement of the invention,it is provided
that the outputof at least one of the bistable multivibrator
stages is passed to a reset input of a further multivibrator
stage. In this case, it may furthermore be provided that, in
one of the bistable multivibrator stages, the supply voltage
stable signal (POWERON)andthe signal output from the
output of the further nmultivibrator stage are passed, after
having been logically combinedby a gate, to the reset input
of the multivibrator stage. ;

Other features which are considered as characteristic for
the invention are set forth in the appended claims.

Althoughthe inventionis illustrated and described herein

as embodied in a dynamic semiconductor memory device
and a method for initializing a dynamic semiconductor
memory device,it is nevertheless not intended to be limited
to the details shown, since various modifications and struc-

tural changes may be made therein without departing from
the spirit of the vention and within the scope and range of
equivalents of the claims.

The construction and method of operation of the
invention, however, together with additional objects and
advantages thereof will be best understood from the follow-
ing description of specific embodiments when read in con-
nection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagrammatic, block diagram of components
of an initialization circuit which controls a switching-on
operation of a semiconductor memory andits circuit com-
ponents according to the invention;

FIG.2 is circuit diagram ofan enable circuit that supplies
an enable signal (CHIPREADY);

FIG. 3 is a time sequence diagram for elucidating a
method of operation of the circuit according to FIG. 2; and

FIG. 4 is a circuit diagram of the enable circuit according
to an exemplary embodiment of the invention.

DESCRIPTION OF THE PREFERRED
-EMBODIMENTS

In all the figures of the drawing, sub-features and integral
parts that correspond to one another bear the samereference
symbol in each case. Referring now to the figures of the
drawing in detail and first, particularly, to FIG. 1 thereof,
there are shown circuit components, important for under-
standing the invention, of an SDRAM memory device
operating according to the JEDEC standard. Thecircuit
components include an initialization circuit controlling a
switching-on operation of the SDRAM memory device and
its circuit components. Theinitialization circuit has an input
circuit 1, to whose input 2 command and clock signals that
are externally applied in reference to the semiconductor
memory are provided. The command and clock signals are
amplified and conditioned before being received by a com-
mand decoder 3 connected downstream of the inputcircuit
1 and at whose output 4, inter alia, the command signals
PRE or PRECHARGE(preparation command for word line
activation), ARF or AUTOREFRESH(refresh command)
and MRS or MODE-REGISTER-SET (loading configura-
tion register command)are output. The initialization circuit
further has a circuit 5 for internal voltage regulation and/or
detection, at whose input 6 the external supply voltages that
are externally applied to the semiconductor memory exter-
nally are fed in. The circuit 5 hasafirst output 7 outputting
a POWERONsignal and a second output 8 supplying
stabilized internal supply voltages. The method of operation
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and the structure of the circuits 1, 3 and 5 are sufficiently
knownto the person skilled in the art and therefore do not
need to be explained in any more detail. What is important
for understanding the inventionis thefact that the circuit 5
supplies an active POWERONsignal if, after the POW-
ERUP phase of the SDRAM memory,the internal supply
voltages present at the output 8 have reached the values
necessary for proper operation of the component.

According to the invention, the initialization circuit fur-
thermore has an enable circuit 9 connected downstream of
the circuits 3 and 5. The command signals PRE, ARF and
MRSare applied to an input 10 of the enable circuit 9 and
the POWERONsignal is applied to an input1 of the enable
circuit 9. An enable signal CHIPREADYis supplied at an
output12 of the enable circuit 9 after the identification of a
predetermined proper initialization sequence of the com-
mandsignals applied to the semiconductor memory device
is achieved. The enable signaleffects unlatching of control
circuits 13 provided for proper operation of the semicon-
ductor memory device. The internal control circuits 13 serve
inter alia for sequence control for one or more of the
memory blocks of the SDRAM memory and are known as
such,

FIG. 2 shows a preferred exemplary embodiment of the
enable circuit 9 according to the invention. The enable
circuit 9 contains three bistable multivibrator stages 14, 15
and 16 each havinga set input S, a reset input R, and also
an output Q. An AND gate 17 connected upstream of the
reset input R of the multivibrator stage 15 and an AND gate
18 connected downstream of all the outputs Q of the
multivibrator stages 14, 15, 16 are further provided. The
enable circuit further has an inverter 19 connected down-
stream of the AND gate 18. The enable signal CHIPREADY
being output at the output 12 of the inverter 19 and the
enable signal CHIPREADYis active HIGH,thatis to say
activated when its voltage level is at logic HIGH. The
command signals PRE, ARF, MRSapplied to the respective
set inputs S of the bistable multivibrator stages 14, 15, 16 are
each active LOW,thatis to say these signals are active when
their voltage level is at logic LOW, while the POWERON
signal is again active HIGH. The POWERONsignal is
applied directly to the reset inputs R in the case of the
mnultivibrator stages 14 and 16 andis firstly applied to one
input of the AND gate 17 in the case of the multivibrator
stage 15, the signal output from the output Q ofthe multi-
vibrator stage 14 is applied to the other input of the AND
gate 17, the output of the AND gate 17 is connected to the
reset input of the multivibrator stage 15.

The methodofoperation of the enable circuit 9 illustrated
in FIG. 2 is such that activation of the enable signal
CHIPREADYatis the output 12 to logic HIGHis generated
only when a predetermined chronological initialization
sequence of the command signals PRE, ARF and MRSand
activation of the POWERONsignal to the logic level HIGH
are detected. Only then are the control circuits 13 unlatched
on account of the activation of the enable signal
CHIPREADY; the control circuits 13 remaining latched
ptiorto this.

In the schematic time sequence diagram according to FIG.
3, exemplary command sequences during the switching-on
operation of the semiconductor memory device are illus-
trated in order to elucidate the method of operation of the
enable circuit 9. In the case situation A, the signal PRE-
CHARGEis activated to active LOW too early relative to
the activation of the POWERONsignal, with the result that,
the enable signal CHIPREADYis not yetactivated to logic
HIGHsince the proper initialization sequence requires a

XILINX EXHIBIT 1002

Page 132

  



XILINX EXHIBIT 1002 
Page 133

 

 

 
 

6,157,589
5

waiting time before the first command. Thesignal swing of
the command PRECHARGEaccordingto casesituation Ais
thus correctly ignored. In case situation B, the chronological
order of the activation of the signal AUTOREFRESH to
logic LOW is incorrect since the proper initialization
sequence prescribes a previous PRECHARGE command
before the AUTOREFRESH command. Thesignal swing of
the AUTOREFRESHsignal to logic LOW accordingto case
situation B is therefore likewise ignored, and the enable
signal does not go to logic HIGH. In case situation C, a
correct chronological order of the commands
PRECHARGE, AUTOREFRESH, MODE-REGISTER-
SET is present conforming to the JEDEC standard, in a
logically consistent manner, since the POWERONsignal is
also at logic HIGH, an enable signal CHIPREADYatlogic
HIGH is now supplied. Ilustrated using dashed lines,
another further conceivable initialization sequence that is
allowed and therefore triggers an enable signal is repre-
sented by the symbol D;activation of the command MODE-
REGISTER-SETto logic LOWis allowed at any timeafter
the activation of the POWERONsignal.

FIG. 4 shows further details of a preferred exemplary
embodimentof the enable circuit 9 according to the inven-
tion. In this exemplary embodiment, each of the bistable
multivibrators 14, 15, 16 is constructed from in each case
two NAND gates 14A, 14B, 15A, 17, 16A, 16B andalso an
inverter 14C, 15C and 16C, which are connected to one
another in the manner illustrated. The NAND gate 17 is
provided with three inputs in the bistable multivibrator 15.

T claim:

1. A dynamic semiconductor memory device of a random
access type, comprising:

an initialization circuit controlling a switching-on opera-
tion and supplying a supply voltage stable signal once
a supply voltage has been stabilized after the switching-
on operation,said initialization circuit having a control
circuit for controlling operations and an enable circuit
receiving the supply voltage stable signal and exter-
nally applied further command signals, said enable
circuit outputting an enable signal after a predeter-
mined properinitialization sequence of the externally
applied further command signals being identified and
the enable signal effecting an unlatchingof said control
circuit.

| 2. The semiconductor memory device according to claim
1, wherein the externally applied further commandsignals

’ forming the predeterminedproperinitialization sequenceto
be identified by said enable circuit includes at least one of a
preparation command signal for word line activation, a
refresh commandsignal, and a loading configuration register
command signal.

3. The semiconductor memory device according to claim
1, wherein said enable circuit has at least one bistable

multivibrator stage having a set input receiving the exter-
nally applied further commandsignals, a reset input receiv-
ing one ofthe supply voltage stable signal, a signal derived
from the supply voltage stable signal and a linked signal, and
an output outputting said enable signal.

4. The semiconductor memory device according to claim
3, wherein said at least one bistable multivibrator stage is a
plurlity of bistable multivibrator stages respectively receiv-
ing one of the externally applied further commandsignals.

5. The semiconductor memory device according to claim
4, wherein said output of one of said plurality of bistable
multivibrator stages is passed to said reset input of another
of said plurality of bistable multivibrator stages.
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6. The semiconductor memory device according to claim
4, including an AND gate receiving the supply voltage stable
signal and a signal output from said output of one of said
plurality of bistable multivibrator stages, said AND gate
outputting an output signal received at said reset input of
another of said plurality of bistable multivibrator stages.

7, The semiconductor memory device according to claim
4, wherein said plurality of bistable multivibrator stages are
each formed of an RS flip-flop constructed from oneof at
least two NOR andat least two NAND gates.

8. The semiconductor memory device according to claim
1, wherein the identification of an initialization sequence
that is identified as the predetermined proper initialization
sequence by said enable circuit and generates the enable
signal constitutes a command sequence conforming to a
JEDEC standard.

9. The semiconductor memory device according to claim
1, wherein said control circuit has output drivers remaining
latched during the switching-on operation until said enable
signal is generated by said enable circuit.

10. The semiconductor memory device according to claim
1, wherein the predetermined properinitialization sequence
includes one of the following chronologically successive
command sequences:

a) firstly PRE, secondly ARF,thirdly MRS;
b) firstly PRE, secondly MRS, thirdly ARF; and
c) firstly MRS, secondly PRE,orthirdly ARF;
where,

PRE=the preparation command signal for word line
activation,

ARF=the refresh command signal, and

MRS=the loading configuration register commandsignal.
11. An improved method for initializing a dynamic semi-

conductor memory device of a random access type via an
initialization circuit controlling a switching-on operation of
the dynamic semiconductor memory device and ofits circuit
components, the improvement which comprises:

supplying, via the initialization circuit, a supply voltage
stable signal once a supply voltage has been stabilized
after the switching-on operation of the dynamic semi-
conductor memory device; and

supplying, via an enable circuit of the initialization
circuit, an enable signal, the initialization circuit receiv-
ing the supply voltage stable signal and further com-
mand signals externally applied to the dynamic semi-
conductor memory device, after an identification of a
predetermined proper initialization sequence of the
further command signals the enable signal being gen-
erated and effecting an unlatching of a control circuit
provided for a proper operation of the dynamic semi-
conductor memory device.

12. The method according to claim 11, which comprises
providing at least one of a preparation commandsignal for
word line activation, a refresh command signal, and a _
loading configuration register commandsignal as the further
command signals.

13. The method according to claim 11, which comprises
maintaining a latched condition of output drivers of the
dynamic semiconductor memory device during the
switching-on operation until the enable signal is generated
by the enable circuit.
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