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Abstract of the Disclosure; 19QU/'34€34€31
A dynamic semiconductor memory device of a random access typé has
aﬁlinitialization circuit that controls the switching-on operation
of the semiconductor memory device and of its circuit components.
5 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

10 semiconductor memory device. The enable circuit supplies an
i

enable signal after a predetermined propervinitialization 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

15

semiconductor memory device.

.+ REL/cgm
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XILINX EXHIBIT 1002

Page 7



10

20

25

GR 98 P 1989

DYNAMIC SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR INITIALIZING A

DYNAMIC SEMICONDUCTOR MEMORY DEVICE

e

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 éignal
(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 coﬁtrolling 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 en;uré;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 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 JEDEC
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 for word line activation (PRECHARGE)

£8%.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 lcading 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 operatiomn.
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 volﬁéges 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

4 execute 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 device_which overcome the above-
mentioned disadvantages of the priogkart 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 initializaﬁion circuit to have an
enable circuit, which receives tﬁe supply voltage stable signal
and the externally applied further.cqmmand 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 contrél circuit provided for the proper operation of the

semiconductor memory device.

XILINX EXHIBIT 1002
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Following the principle of the invention, the enable signal
(CHIPREADY) is generated and becomes actiﬁe in dependence on
further internal signals and the initiélization sequence and then
unlatches predetermined circuits. The predetermined circuits
remain létched 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 iaentified 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 confiédration register

command signal (MODE-REGISTER-SET) .

Accord;ng 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 theiéommand 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 linkéd
gignal is appliedf 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, 1t 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 descriggd 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 structural5éhanges 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 circuilt 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 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 invenﬁion, of

an SDRAM memory device operating according to the JEDEC standard.

XILINX EXHIBIT 1002
Page 14



~3R 98 P 1989

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 ¢ircuit 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

x .whose input 6 the external supply voltages that are externally

applied to the semiconductor memory externaliy”are fed in. The

circuit 5 has a first output 7 outputting a POWERON signal and a

second output 8 supplying stabilized internal sgpply voltages.

The method of operation and the structure of the.gircuits 1, 3 and
5 are sufficiently kpown to the person skilled iﬁ 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 éigﬁal if, after the POWERUP
phase of the SDRAM memory, the internai supply voltages present at
the output 8 have reached the values necessary for pfoper

25  operation of the component.
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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 semiconductoxr memofy 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'aﬁ the enable
circuit 9 according to the invention. The enabié circuit 9
contains three bistable multivibrator stages 14, 15 and 16 each
having a set input S, a reéet 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 multivibratofrggéges 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 multi&ibrator 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,
% 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.

-10-
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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 yvet 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. 1In case situation B, the
chronological oxrder of the activation of the signal AUTOREFRESH to

10 logic LOW is incorrect since the proper initialization sequence

- prescribes a previoﬁs PRECHARGE command before the AUTOREFRESH

* command. The signal swing of the AUTOREFRESH signal to logic LOW
; according to cése 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

i standard, in a logically consistent manner, since the POWERON
signal is also at logic HIGH, an enable sigﬁai 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

-13-
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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, 154,

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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I Claim:
1. A dynamic semiconductor memory .device of a random access

type, comprising:

an initialization circuit controlling a switching-on operation
and supplying a supply vcltage stable»g}gpg} 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

Potuee @A pre ST

stable signal and externally applied further command signals, said
enable circuit outputting an enable signal after a predetermin%d//’/
proper initialization sequence of the externally appiied 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»sfgﬁgig\forming the
predetermined proper initialization sequence to be identified by

said enable circuit includes at least one of a preparation command
Pre.
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
—

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 voltage

U P—

13- -
/S
{fi
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stable signal, a signal derived from the supply voltage stable

signal and a linked signa}, and an output outputting said enable

—. 5
signal. v

4. The semiconductor memory device according to claim 3, wherein
said at least one bistable multivibrator stage is a plUraltity 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 multiJEBfEEor
stages is passed to said reset input of another of gaid plurality

of bistable multivibrator stages.

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
T : L) ] ] \/'

said plurality of bistable multivibrator stages are eadach formed of

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

least two NAND gates.

-14 -
)
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8. The semiconductor memory device according to claim 1, whefein
the identification of an initializationusequence that is
identified as the predetermined proper initialization seéuence 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
\.—————\m

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 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, 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:

7

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
voltage 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-

|7
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13. The method according to claim 11, which comprises maintaining
a latched condition of output drivers &f the dynamic semiconductor
memory device during the switching-on operation until the enable

signal is generated by the enable circuit.
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5 307 319

1
- INITIALIZATION SETTING CIRCUIT AND
SEMICONDUCI‘ OR MEMORY DEVICE USING
) THE SAME

FIELD OF THE INVENTION

The present’ mventxon relates to a circuit for setting

an initial condition of a latch circuit for holding opera-
tional conditions of respective circuits in a serhiconduc-
tor device upon ON-set of power supply, and more
pamcular]y, to an improvement for an initialization
setting .circuit for setting initial conditions of &

_ trol signals, data and so forth in a semiconductor mem-
ory device, upoi' ON-set of power supply.

" A latch circuit is provided in a semiconductor mem-
ory device, for example, for latchmg operational condi-

latch -
circuit that holds mformanon, such as addresses, con- .

_ . ’2' .
verter 34.in the latch circuit 30, the potennal at the mpm
terminal A of the latch circuit 30 becomes “H” level,

and by this operatlon of ‘the inverter 35, the output
signal of the latch circpit 301is latched at “H” level after' .

the power supply ‘for the inverter 34.

- FIG. 2 shows one example of construction of the -

above-mentioned initialization setting circuit 20a. .
1n this figure, for the. input terminal of a CMOS in-

) _venter 21 (p channel transisior TR3 and n channel tran-

15

tions of respective circuit. An initialization setting cir-
cuit is typically connected to the latch circuit for setting

; mmal condmon upon ON-set of the power supply.
BACKGROUND ART '

20

In the convemxona] sermconductor memory device, -
as in the construction shown in FIG. 1, for example, an .

external address signal Add is input to a row decoder 8

and a column decoder 9 as respective row address sig-.

nal AD1 and column address sigrial AD2, through an
address register 7. Respective decoders produce decode
sighals based om respective address signals to select a

memory cell.of the corresponding address in'a memory

cell array 1, and writing and reading of data is per-
formed .

" In this case, the address reglster 7 receives an acnva-
tion signal CS from a chip activation register 4 to con-
trol the transmission of the address signal ADD for the
internal circuit. The activation signal CS is generated
when reference is made to the construction in FIG. 3,

- by a'chip activation registér on the basis of a ‘chip selec-
tion signal CSX of an-active row, the chip selection
signal of which is supplied externally. In this case, the

chip selection signal CSX is input to a latch circuit 30.

formed by two inverters 34 and 35 connected in a re-
_ verse parallel relationship, through two stage inverters
31 and 32 and a transfer gate 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 30 and a “L” level signal is output from

25

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

the'latch 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 “H"” 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 Vout is supplied
from an initialization setting circuit 20a v\.luch will be

discussed later (see FIG. 3). For the other inverter 35,

power source voltage Vce 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-

tion of the initialization setting circuit 20a, the power-

source voltage Vout is supplied to the inverter 34 with
a delay from the supply of the power source voltage
Vee for the inverter 35. Therefore, upon ON-set of the

50

35

60

' Vout Gintermediate level) of the initialization setting

65

power supply, because of the operation of the inverter -

35 in advance of mmanon of the operation of the in-

sistor TR4), the source ofann channel transistor TR1is.
connected ‘The drain and-the gate of the n channel

transistor. TR 1-are connected to a high potential power’

source line Vce. On the other hand, to the- input termi-
nal of thé inverter 21, the drain of a p channel transistor

TR2'1s connected which has the 'source connested to

the power source line Vec, 2nd the gate connected to -

the output terminal of the inverter 21. Further, a resis-

tor R is disposed between the input terminal of the

inverter 21 and a low potential power source line Vss.

- On the other hand, the output terminal of the inverter

21 is output to the gas of a p channel transistor TRS, the

transistor of which has the source connected to the =~

power source line Vee, and the drain connected to the

output terminal (Gutput voltage Vout) of the. mmahza- -
tion setting circuit 20a..

- When the power source Vcc is ailied 10 the xmtlahza—
tion circuit 20z constructed as set forth above, a voltage

lower than ‘the power source voltage Vec by a magni- -

tude correspondm g to the threshold level (VthN) of the
transistor TR1, is applied to the mput terminal of the
inverter 21. Subsequently, aftera given period from the
rise of the power source voltage Vicc, the inverter 21

(Vee—VthN) to output a “L” level output signal to the
transistor TR5. By this, the transistor TR3 is turned ON
to output the output signal Vout equal to the power
source voltage Ve at the output terminal. On the othier
hand, at the same time, the transistor TR2 is turned ON
to maintain the level at the input termmal of the inverter
21 at “H” level.

Accordmgly, the initialization settmg cxrcmt 20a is

responsive to ON-set of the power supply voltage Vee .

and outputs the ouiput 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 the initialization setting circuit 20a as set
forth above, a probiem will be arise when power source
voltage Vec is shut down at. the condition in which the

‘voltage Vout is supplied to the inverter 34 of the latch

circuit 30 from the output terminal by ON-set of the
power supply (namely, the condition that the signal line
connecied to the drain of the transistor TRS5 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 (ievel of the output signal Vout) at the output
terminal is floating at an intermediate level. Accord-

f

with a given period of delay from ON-set. Through the - :

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

circuit 20a, the inverters 34 and 35 of the latch circuit 30
start operation sim ultaneously. As a result, it becomes
possible that the potential at the output terminal B of the

latch circuit 30 becomes “H” level. Therefore, the prob-
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lem of malﬁmcnon can arise upon writing in and read-
ing out data. .

SUMMARY OF THEJ'NVEN’I-‘ION

- Accordingly, it is an object of the present invention
. to provide an initialization setting circuit. that assures

initialization of the operation again upon setting the

power supply ON. when the power sourcé voltage is
shut down, and this ¢an prevent malfunction.

~_.In order to accomplish the above-mentioned object,
- there is provided an initialization setting circuit accord-
ing to the present invention that is .adapted: to set an

—

initial condition of a latch circuit in a semiconductor .

device upon ON-set of the power snpply, comprising a -

detecting circuit responsive to ON:set of the power

—

supply to detect the power source- voltage reaching a |
. gwen voltage ‘and an output level control circuif 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 circnit to a low potential level, the

20

output signal controlled by said output level control

circuit being supplied to, the Jatch circuit as the power
source voltage.
‘With the construction set forth above, the output

level control circuit can pull-up the output signal level

25

of the initialization setting circuit rapld!y to a high po- -

tential level with a delay from a rising of the power
source voltage, upon ON-set of the power source volt-
age. Also, upon shutting of thé power source voltage,
the output signal leve] of the initializaticn setting circuit
can be rapidly pulled down fo the low potential'level
Accordingly, when the power source voltage is shut
" down, the operation of the latch circuit can be certainly
initialized and thus make it possible to prevent malfunc-
tion of the ON setting power supply.
1t 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 Tl-_IE DRAWINGS

. FIG. Yis a block diagram showing construction of a
semlconduclor memory device according to the presem
invention;

FIG. 2 is a circuit diagram showing one cxample of
the conventional initialization setting circuit;

FI1G. 3 is a circuit diagram showing construction of a
chip activation register in FIG. L;

FIG. 4 is a circuit diagram showing the construction

of a writing activation register or data regisier in FIG.
1, which illustrates a 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 of the circuit of FIG 6 upon ON-set of
the power supply;

FIG. 8 is a chart showing signal waveform illustrat-
ing the operation of the circuit of FIG. 6 upon setting
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 accordmg to the present
invention.
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BEST MODE FOR IMPLEMENTING THE
INVENTION

- Hereafter, the practical’ embodxmems of the present
invention will be discussed. thh reference to FIGS. 1
and 3to 8.

FIG.1 shows the construction of orie embodlment of

a semiconductor memory device accordmg to the pres- '

ent.invention.
The shown devxce is a so-ca]]ed self- umed random-
access-memory (self-timed RAM) adapted to perform a

.mecessary memory operation with internal synchroniza-

tion by clock with respect to extemally entered asyn-

chronous data, , address s:gnal and various -control sxg-

nals.
- In this ﬁgure, the reference numeral 1 deniotes a mem-

-ory cell array, 2 denotes a clock generator circuit for. .

generating synchronization clock signal CK for internal
use on the basis of an external clock signal CLK, 3
denotes a control register. The control register includes
a chip activation register 4 that receives.an extemal]y
entered chip selection signal CSX of the active row in
response 1o the clock signal to generate an activation
signal CS and a write activation register 5 that receives
an-externally entered write enabling signal WEX of
active row in response to the clock signal and is con-
trolled by the activation signal CS, The reference ny-
meral 6 denotes. a data register that receives externally
entered data DIN in response to the clock signal and is.
controlled. by the activation signal CS, 7 denotes an
address register that receives an externally entered ad-

controlled by the activation signal CS.

.On the other hand, the reference numeral 8 denotes a
row decoder that decodes row address si'g'nal AD1.
output from the address register and selects one of word
Iines (not shown) in 2 memory cell array 1, 9 denotes a
column décoder that decodes column address signal
AD?2 output from the address register 7 and selects one
of bit lines in the memory cell array 1, 10 'denotes a

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

45
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in signal based on the activation signal CS from the

_regisler 4 and the write enabling 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 upon the logical level of

“the write-in signal, 12 denotes a column gate connecting
‘the selected column line to a data line (output line of the

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
(DOOT) in response to the write-in signal and the clock
signal CK. :

FIG. 3 shows g circuit construction of the check
activation register 4.

" The shown circuit includes an inverter 31 responsive
to the externally entered chip selection signal CSX, an
inverter 32 responsive to the output of the iniverter, a
transfer gate 33 that comprises an n channel transistor
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 of two inverters 34

and 35 arranged in reverse parallel connection, an ini-
tialization setting circuit 20 for supp]ymg 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 sxgnal CS, m response to the output of the n-

venter .
" FIG. 4 shows the circuit construcnon of the write-in
activation regxsrer 5 (or data reglster 6 ina part for one
bn) R )
. The shown crrcmt mcludes an inverter 41 responswe '
to an external write enablmg signal WEX .(or -data D),
an inverier 42 responswe to the output of the inverter,
a transfer -gate comprising an n channel transistor QN
and a p channel transistor QP in parallel connection to
each othier and? controlhng the transmission and block-
ing of output of the inverter 42 in response to the clock

: 6
to the mmahzatron settmg circuit 20 and the latch cir-
cuit 30.

“When the power source voltage Vee exceeds a prede—
termined level, the gate potential (voltage Vo) of the n
channel transistor TR4 of the inverter 21 via the transis-
tor TR1 becomes higher than or equal to the thireshold
Yevel to turn the transistor TR4 ON and thus turns the

. output sigrial V1 of the inventer into a “L* Jevel signal.

signal CK or the inverted signal CKX thereof, 2 latch

circuit 40 compnsmg two inverters 44 and 45 in-reverse
parallel connection, an- inverter 46 responsive to the
output of the latch circuit, a NAND gate 47 responsive

to the output of the inverter-and the activation. signal

" CS, and an inverter 48 outputting the write enabling
sighal WEX (or data D) in response to the output of the

NAND ‘gate. . 20

‘FIG. 5 shows a circuit constructlon of an address
register 7 for one bit.

The shown circuit includes an inverter 51, an mverter ’

52 reSponswe to the output of the inverter, a transfer

gate compnsmg an n channel transistor. QN and a.p 25.

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 CKX thereof, a latch circuit 40

" comprising two inverters 4 and 55 of reverse parallel

connection, an inverter 6 responsive to the output of the
latch circpit, a NAND gate re5ponsrve to the output of,
the inverter and the activation signal CS, a NAND gate
responsive to the output of the inverter 56 and the acti-

"Subsequently, by this output 51gnal V1, the p channel
transistor TRS of the inverter 22 is mmed ON so that

the output signal Vout of the mverter 22 'is’ rapidly -
“elevated to the level of the power source voltage Vcc.*
. The output signadl Vout is supplied to the inverter 34 of
'-the latch circuit 30 as the power source voltage..

‘On_the other hand, at the latch circuit, associated
with ON-set of the power’ source voltage Ve, the in-

verter 35 initiates an operation 10 y elevate the level at the

input terminal A of the latch circuit 30 to “H” level, i.e.

- the power source voltage Vcc, and Tatched at this ¢on-

dition. Accordingly, upon ON-set of the power supply,

it operates in the same manner as the prior art.

vation signal CS to output an inverted address bit AX, 35

an.inverter 59 responsive to'the ountput of the NAND
gate 7 for outputting an address bit A. ’

FIG. 6 shows the circuit construction of the initializa-
tion setting circuit (see FIG. 3), which is a particular

" feature of the present invention. : 40
"As shown -in this figure, the shown ern.bochmem of .

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

" neécted between the drain of the transistor TR5 and a
power source line Vss and responsive to the output'4'5‘

“signal V1 of the inverter 21, to thep channel transistor
TRS of the conventional initialization setting circuit 20a
(see FIG. 2) so as to form CMOS inventer 22, and
supplies the output Vout of this inverter 22 to one of the

FIG. 8 shows the signal waveform at various portions -
. _of the initialization setting circuit of FIG. 1, upon shut-

tmg down of the power source and subsequent ON—set
again.

When the power source voltage Vec for the initial-
ization setting circuit 20 and the latch circuit 30is shut
down, the source potential (volt_age V) of the transis-
tor TR1 and the potential of the output signal Vout
lowers gradually according to the lowering of the
power source voltage Vee. When the power source

voltage Ve is Jowered toa given level (the thréshold .

level of the p channel transistor TRS of theinventer 22),
the output signal Vout maintains the instanitaneous level
thereafter. On the other hand, with réspect to the input

voltage (voltage V0) of the inverter 21, according to a '

voliage drop at the re51stor the potential is-lowered
gradually.

-Whean the power supply is resumed after lowenng the
power source voltage Vce across the abové-mentionied
glven level, since the threshold level of the transistor

TR3 is lower than the threshold level of the transistor _‘

TR1, the transistor TR3 is turned ON earlier.. By this,
the output signal V1 of the inverter 21 rises to the level

- ‘of the power source voltage Vec. 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 TR1 as an enhancement type, the bias effect
of the substrate is utilized. In the shown embodiment,

the threshold level (approximately 1.5 to 2V) of the 55

transistor is set to be higher than the threshold level
(approxtmately 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 Mﬂ is

provided. 60

In FIG. 7, there is tllustrated signal waveforms at
various portions in 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 embodiment of the initialization 65

setting eircuit {(output signal Vout) is connected to one -
of the inverters 34 of the latch circuit 30 su-mlarly to the

pnor art, and the power source voltage Vcc is applied

transistor TR of the inverter 22 is turmned ON to lower

-the output signal Vout to “L” level.

At this time, as shown by-a broken line in this figure,
the output signal Vout in the prior art is floating at the

_intermediate level instead of being lowered to the “L”
level. However, with the construction of this embodi-

ment, the charge accumulated at ‘the.output terminal

(output signal Vout) is drawn to the power source line . -

Vss by turning ON the n-channel transistor TR6 of the
inverter 22, and therefore, the output signal Vout at-
tains, “L” level. )

As set forth, in the constmcnon of the shown embodi-

ment of the initialization setting circuit 20, by a power
supply for the inverter 34 of the latch circuit; the ON-

set of the power supply iS delayed, the initial output

signal of the latch circuit becomes a “L” level signal, -

and upon shutting down of the power supply, the out-
put signal Vout is lowered to the “L” level by the oper-

ation of the inverter 22 (n channel transistor TR6) to

prevent outputting of erroneous. signals from the latch
circuit 30 and so forth, upon re-setting of the power

supply.
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"It should be noted that, in the shown émbodiment,
" upon ON-set of the power source voitage Vg after
once shutting down, the level of the output signal Vout

islowered to “L” level. This is for the following reason.

Namely, the timing to lower the outpuit signal level to
“L"level by turning ON the n channel transistor TR6
of the inventer appedrs to be able to shut down the

" power supply. However, in view of the capacity of the.

8

-source line of high potential anda power source line of

low potential.

4. An initialization setting circuit as set. forth in claim
3, wherein the inverter responsive 10 the output voltage
of said semiconductor element - -comprises a second

. CMOS inverter including a p channel transistor and a n

output signal (Vout) line, it is necessary to add an ele-

ment, such as a 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 shown embodiment, the
desired task can be achieved solely by adding the n
channel transistor TRS.

On the other hand, although the imitialization setting
circuit 20 is provided only for the latch circuit 30 in the

chip activation register 4 in the foregoing embodiment, '

such nitialization settmg circuit can also be applied for
the write-in activation register 5 “the data register 6 or
the address register 7.

Furthermore, although the foregomg embodiment
employs the n channel transistor TR1 as the element for
outputting voltage Vo that is lower than the power
source voltage Ve by a given magnitude, it can be

channel transistor connected between the high potential

power source line (V. cc) and the low potezmal power
source line.

" 5. An initialization setting circuit as set forth in claxm
4, wherein said semiconductor element is an enhance--
ment type n channel transistor and the gate of the tran-

. sistor is connected to the drain thereof.

—

5

6. An initialization setting circuit as set forth in claxm
4, wherein said semiconductor device is a p channel
transistor, and the gate of the transistor is connected 10
the drain thereof. -

7. An initialization setting cnrcmt as set forth in claim
5, wherein the threshold level of said enhancement type
n channel transistor is set higher than the threshold

level of the p channel transistor of said second CMOS .

nventer. -
8. An initialization settmg circuit as set forth in claxm

- 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 substantxa]ly equivalent effect
can be expected. In addition, although the foregoing
discussion is given for the applicatior of the shown
embodiment of the initialization setting circuit for the

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

Timited to the specific application. For example, it is :

equally applicable for semiconductor devices which
“have latch circuits at the input stages.
We claim:
1. An initialization setting circuit for settin gan mma]

state of a latch circuit in a semiconductor device upon 45

ON-set of power supply, comprising:.

a detecling circuit active in response to ON-set of
power supply for detecting power source voltage
reaching a predetermiried level; and ’

an output level controlling circuit responsive o a
detecting signal output from said detectinig circuit
for elevating an output signal of the iritialization
setting circuit to 2 high potential level, or to pull
down the output signal to a low potential level,

the output signal controlled by said cuntput level con-
trolling circuit being supplied to said latch circuit
as the power source voltage.

2. An initialization setting circuit as set forth in claim

1, wherein said detecting circuit is active in response to

ON-set of the power supply and includes a semiconduc-
tor element that outputs a voltage that has a level 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

power supply.

3. "An initialization circuit as set forth in claim 2,
wherein said output level controlling circuit comprises
a first CMOS inverter including a p channel transistor

30
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and a n channel transistor connected between a power _

channel transistor connected between said high poten-
tial power source line and the input terminal of said
second CMOS inverter and a resistor connected be-
tween said input terminal of said second CMOS inverter
and said low potential power source line; said p channel
transistor being responsive to the output voltage level
of said second €MOS inverter fo be turned ON and
OFF to maintain the input voltage level of said second
CMOS inverter.
9 A semiconductor memory-device comprising:
a memory cell array;
-a circuit for: generating a clock sxgna} 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 initialization setting
means for setting the initial state 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 said
register;

said initialization setting means comprising:

a"detecting circuit active in response to ON-set of
power supply 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 output signal controlled by said output level con-
trolling circuit being supplied to said latch circuit
as the power source voliage.

10. A semiconiductor memory device as set forth in

claim 9, wherein said detecting cireuit 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 3 voltage hold-
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" ing circuit for maintainiag a level relationship of the -

output-voltage of said semiconductor element relative -
to the threshold level of said inverter after ON-set of the

power supply

- and at least on€ of a plurahty of said reg:sters includes ‘

5,307, 319

10

ity of regxsters respecnvely provxded corr&spondmg to '_
said external address signal, data and control signmal; "~

each of a plurality of said registers has said latch means,

11. A semiconductor memory devnce as sef forth in 5 said nntlahzanon semng circhit.

i clalm 10, wherem said reglster means mc]ud&s a plura]-
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Bescheinigung

Die Siemens Aktiengeseﬂséhéft in Minchen/Deutschland hat eine Patentanmel-
dung unter der Bezeichnung

"Dynamische Halbleiter-Speichervorrichtung und Verfahren zur
L . Initialisierung einer dynamischen Halbleiter-Speichervorrichtung”

am 30. Juni 1998 beim Deutschen Patent- und Markenamt eingereicht.

Die angehefteten Stlcke sind eine richtige und genaue Wiedergabe der urspriing-
~ lichen Unterlagen dieser Patentanmeldung.

Die Anmeldung hat im Deutschen Patent- und Markenamt vorlaufig die Symbole
G 11 C und G 06 F der Internationalen Patentklassifikation erhalten.

Milnchen, den 22. Juni 19989

':’;\Jf _ ' ' Deutsches Patent- und Markenamt
| Der Prasident
im Auftrag
“Aktenzeichen: 198 29 287.2 @
Ebert
A 8361
06.90
11/98
“}:ﬂb‘ﬂl
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Beschreibung

Bezeichnung der Erfindung: Dynamische Halbleiter-Speicher-
vorrichtung und Verfahren zur Initialisierung einer dynami-

schen Halbleiter—-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, fiir den ordnungsgemidfien Betrieb der Halb-
leiter-Speichervorrichtung vorgesehenen Steuerschaltungen si-
cher in einem definierten Sollzustand gehalten werden, um ei-
ne unerwiinschte 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 wilirde. Aufgrund einer prinzipiellen Unvorhersehbar-
keit des zeitlichen Verlaufes der Versorgungsspannung und des
bzw. der Spannungspegel an den externen Steuereingingen wih-
rend des Einschaltvorganges des Halbleiter-Speichers gestal-
tet sich die Losung dieses Problems schwierig. Nach den Her-
stellerspezifikationen sollte ein SDRAM-Bauelement simtliche

Befehle, die zeitlich vor einer definierten Initialisierungs-
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2
abfolge anliegen, ignorieren. Diese 2bfolge besteht aus vor-

bestimmten Kowrmandos, die in einer definierten zeitlichen
Reihenfolge angelegt werden miissen. Eine Reihe von Funktionen
und Kommandos, die im ordnungsgemdBen 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 Eingangen

des Bauelementes zu erzielen.

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

fiir eine Mindestzeitdauer von 200 us.

3. Vorbereitungskommando fur die Wortleitungsaktivierung

(PRECHARGE) fiir siamtliche Speicherbdnke 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 Erkennan einer solchen definierten Initialisierungs-
abfolge befindet sich der Speicherbaustein normalerweise in
einem sogenannten IDLE~Zustand, d.h. er ist vorgeladen und
fiir den ordnungsgem&afen Betrieb vorbereitet. Bel den bisher
bekannt gewordenen SDRAM-Halbleiter-Speicherbausteinen wurden
simtliche 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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3
chen Werte erreicht haben, die zum ordnungsgemiBen Betrieb

des Bauelementes erforderlich sind. Danach ist der Baustein

in der Lage, Befehle anzuerkennen und auszufiihren.

Der Erfindung liegt die Aufgabe zugrunde, eine konstruktiv
méglichst 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 zZugriffstyp 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 gelost.

ErfindungsgemdB ist vorgesehen, dass die Initialisierungs-
schaltung eine dem Versorgungssspannungsstabilsignal und wei-
feren, von auBen an die Halbleiter-Speichervorrichtung ange-
legten Kommandosignalen zugeordnete Freigabeschaltung auf-
weist, welche nach dem Erkennen einer vorbestimmten ordnungs-
gemaBen Initialisierungsabfolge der an die Halbleiter-Spei-
chervorrichtung angelegtern Kommandosignale ein Freigabesignal
liefert, welches die Entriegelung der zum ordnungsgemidfien Be-
trieb der Halbleiter-Spsichervorrichtung 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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4
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
auBen an die Halbleiter-Speichervorrichtung angelegten Kom-
mandosignale der von der Freigabeschaltung erkennenden In-
itialisierungsabfolge das Vorbereitungskommando fiir die Wort-
leitungsaktivierung (PRECHARGE) , und/oder das Auffrischungs-
kommando (AUTCREFRESH), und/oder das Lade-Konfigurations—Re~
gister—-Kommanco (MODE-REGISTER-SET) aufwelst.

Nach einer vorteilhaften konstruktiven Ausgestaltung der er-
findungsgemalen Tnitialisierungsschaltung 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 Riicksetzeingang, an dem das Versorgungsspannungsstabilsi-
gnal (POWERON) oder ein davon abgeleitetes bzw. verknupftes
Signal anliegt, und mit einem Ausgang, an dem das Freigabesi-

gnal (CHIPREADY) abgeleitet ist, aufweist.

Insbesondere besitzt die Freigabeschaltung mehrere, Jjeweils

einem Kommandosignal zugeordnete bistabile Kippschaltungsstu-

fen.

In zweckmiBiger Ausgestaltung der Erfindung ist vorgesehen,
dass der Ausgang wenigstens einer der bistabilen Kippschal-
tungsstufen an einen Riicksetzeingang einer welteren Kipp-
schaltungsstufe gefiithrt .ist. Hierbel 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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5
Signal iiber ein Gatter locgisch verkniipft an den Riicksetzein-

gang der Kippschaltungsstufe gefiihrt sind.

Weitere vorteilhafte Ausgestaltungen der Erfindung ergeben

sich aus den Unteranspriichen.

Nachfolgend wird die Erfirdung anhand mehrerer in der Zeich-
nung dargestellter Ausfilhrungsbeispiele weiter erliutert.

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 Erl&uterung der Funktions-

weise der Schal-ung nach Figur 2;

Figur 4 ein Schaltbild einer Freigabeschaltung nach einenm

Ausfihrungsbeispiel der Erfindung.

Figur 1 zeigt die fiir das Verstindnis der Erfindung wichtigen
Schaltungsbestandteile einer naéh 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, verstdrkt und aufbereitet werden, einem der Ein-
gangsschaltung 1 nachgeschalteten Kommandodecoder 3, an des-
sen Ausgang 4 unter anderem die Kommandosignale PRE bzw.

PRECHARGE (Vorbereitungskommando fiir die Wortleitungsaktivie-

XILINX EXHIBIT 1002

Page 58



10

15

20

25

30

35

GR 98 P 1989

6
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 aufen ar. den Halbleiter-Speicher anliegenden externen
Versorgungsspannungen zugefithrt 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 anliedgenden internen Versorgungsspannungen die fir den
ordnungsgemifen Betrieb des Bauelementes erforderlichen Werte

erreicht haben.

Nach der Erfindung besitzt die Initialisierungsschaltung dar-
iiber hinaus eine den Schaltungen 3 und 5 nachgeschaltete
Freigabeschaltung 9, an deren Eingéng 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 ordnungsgemdfen Initialisie-
rungsabfolge der an die Halbleiter-Speichervorrichtung ange-
legten Kommandosignale ein Freigabesignal CHIPREADY geliefert
wird, welches die Entriegelung der zum ordnungsgemifien 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 Ausfithrungsbeispiel der Freiga-
beschaltung 3 nach der Erfindung. Diese umfasst drei bistabi-

le Kippschalturgsstufen 14, 15 und 16 mit jewells einem Setz-
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7
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 Setzeingdngen S der bistabilen Kipp-
schaltungsstufen 14, 15, 16 anliegenden Kommandosignale PRE,
ARF, MRS sind jeweils LOW-aktiv, d.h. diese Signale sind ak-
tiv, wenh 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 Ricksetzeingdngen R an und liegt bei der Kipp-
schaltungsstufe 15 zunachst 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 e ne 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 entrief

gelt; vorher bleiben diese Schaltungen verriegelt.

In dem schematischen Zeitablaufdiagramm nach Figur 3 sind

beispielhafte Kommandoabfolgen widhrend des Einschaltvorganges -

der Halbleiter-Speichervorrichtung zur Erlduterung der Funk-

tionsweise der Freigabeschaltung 9 dargestellt.
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Bei der Fallkonstellation A erfolgt eine gegeniiber der Akti-
vierung des POWERON-Signales zu frithe Aktivierung des Signa-
les PRECHARGE auf LOW-aktiv, so dass konsequenterweise noch
keine Aktivierung des Freigabesignales CHIPREADY auf logisch
LOW erfolgt, da die ordnungsgemdBe 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 ordnungsgemdfBe 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 Reihenfolge der Befehle PRECHARGE, AUTOREFRESH, MODE-
REGISTER-SET vor; folgerichtig wird nun, nachdem auch das
POWERON-Signal auf logisch HIGH ist, ein Freigabesignal
CHIPREADY auf Zogisch HIGH geliefert. Mit dem Symbol D ist
strichliert dargestellt noch eine weitere denkbare, erlaubte
und daher ein Freigabesignal ausl&sende 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 naheren Einzelheiten ein bevorzugtes Ausfiih—
rungsbeispiel einer erfindungsgemifen Freigabeschaltung 9.
Bel diesem Ausfithrungsbeispiel ist jede bistabile Kippstufe
14, 15, 16 aus jeweils zwei NAND-Gattern 14A, 14B, 15a, 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 Eingdngen versehen.
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Patentanspriiche

1. Dynamische Halbleiter-3Speichervorrichtung 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 Stabilisierung der Versorgungsspannung ein Versor-
gungsspannungsstabilsignal (POWERON) liefert,

dadurch g e k ennzeichnet,

dass die Initialisierungsschaltung eine dem Versorgungsspan-
nungsstabilsignal (POWERON) und weiteren, von aulen an die
Halbleiter-Speichervorrichtung angelegten Kommandosignalen
(PRE, ARF, MRS3) zugeordnete Freigabeschaltung (9) aufweist,

welche nach dem Erkennen einer vorbestimmten ordnungsgemaben

Initialisierungsabfolge der an die Halbleiter-Speichervor-

richtung angelegten Kommandosignale Kommandosignalen (PRE,
ARF, MRS) ein Freigabesignal (CHIPREADY) liefert, welches die
Entriegelung der zum oxdnungsgemifBen Betrieb der Halbleiter-
Speichervorrichtung vorgesehenen Steuerschaltung {(13) be-

wirkt.

2. Halbleiter-Speichervorrichtung nach Anspruch 1,

dadurch g e kennzedichnet,

dass die von aulen 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. |
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10
3. Halbleiter-Speichervorrichtung nach Anspruch 1 oder 2,

dadurch g e k ennzeichnet,

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 Ricksetzeingang (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 g ek ennzeichmnet, |

dass die Freigabeschaltung (9) mehrere, jeweils einem Komman-
dosignal (PRZ, ARF, MRS} zugeordnete bistabile Kippschal-
tungsstufen (14, 15, 16) aufweist.

5. Halbleiter-Speichervorrichtung nach Anspruch 3 cder 4,
dadurch g e kennzeilichneHt,

dass der Ausgang (Q) wenigstens einer der bistabilen Kipp-
schaltungsstufen (14) an einen Riicksetzeingang einer weiteren
Kippschaltungsstufe (15) gefithrt ist.

6. Halbleiter-Speichervorrichtung nach einem der Anspriiche 3
bis 5,

dadurch g ek ennzeichnet,

dass bel einer der bistabilen Kippschaltungsstufe (15) das
Versorgungsspannungsstabilsignal (POWERON) und das von dem
Ausgang (Q) einer weiteren Kippschaltungsstufe (14) ausgege-
bene Signal Uber ein Gatter (17) logisch verknipft an den
Ricksetzeingang (R) der Kippschaltungsstufe (15) gefihrt

sind.
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11
7. Halbleiter-Speichervorrichtung nach einem der Anspriiche 3

bis o,

dadurch g e k ennzedichnet,

dass die bistabile Kippschaltungsstufe (14, 15, 16) Jjeweils
durch ein aus wenigstens zwei NOR- oder NAND-Gattern (14A,
14B, 15A, 17, 16A, 16B) aufgebautes RS-Flip-Flop ausgebildet

ist.

8. Halbleiter-Speichervorrichtung nach einem der Anspriiche 2
bis 7,

dadurch g e k ennzedilichnet,

dass die von der Freigabeschaltung (9) .als ordnungsgemdBe In-
itialisierungsabfolge erkannte und das Freigabesignal
(CHIPREADY) ausldsende Initialisierungsabfolge eine mit dem
JEDEC-Standard konforme Kommandofolge darstellt. -

9. Halbleiter-Speichervorrichtung nach einem der Anspriiche 1

bis 8,

dadurch g e k ennzeichnet,

dass die Ausgangstreiber der Halbleiter—-Speichervorrichtung
beim Einschaltvorgang bis zur Ausgabe des von der Freigabe-

schaltung (9) gelieferten Freigabesignals (CHIPREADY) verrie-
gelt bleiben. .

10. Halbleiter-Speichervorrichtung nach einem der Anspriche 1
bis 9,
dadurch g ek ennzedilichnet,

dass eine ordnungsgemile Initialisierungsabfolge, welche die

Auslosung 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 Abkiirzungen folgende Kommandos bezeichnen:

PRE = Vorbereitungskommando fiir die Wortleitungsaktivierung
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12
(PRECEARGE),

Auffrischungskommando (AUTOREFRESH), und
Lade-Konfigurations-Register-Kommando (MODE-REGISTER-
SET) .

ARF
MRS

It

I

11. 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 g ek ennzeichnet,

dass die Initialisierungsschaltung vermittels einer dem Ver-
sorgungsspannungsstabilsignal (POWERON) und weiteren, von
auflen an die Halbleiter-Speichervorrichtung angelegten Kom-
mandosignalen (PRE, ARF, MRS)zugeordneten Freigabeschaltung
(9) mach dem Erkennen einer vorbestimmten ordnungsgemifen In-
itialisierungsabfolge der an die Halbleiter-Speichervor-rich-
tung angelegten Kommandosignale ein Freigabesignal (CHIP-
READY) liefert, welches die Entriegelung der zum ordnungsge-
mafen Betrieb der Halbleiter-Speichervorrichtung vorgesehenen

Steuerschaltung (13) bewirkt.

12. Verfahren nach Anspruch 11,

dadurch g e Xk ennzedichnet,

dass die von auBen an die Halbleiter—Speichervorrichtung an-
gelegten Kommandosignale (PRE, ARF, MRS)der vonvder Freigabe-
schaltung (9) erkennenden Initialisierungsabfolge das Vorbe-
reitungskommando flir 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 kennzedilichnet,

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 Anspriiche 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 auBen an die Halbleiter-Speichervorrichtung angelegten
Kommandosignalen zugeordnete Freigabeschaltung (9) auf, wel-
che nach dem Erkennen einer vorbestimmten ordnungsgemdfien In-
itialisierungsabfolge der an die Halbleiter-Speichervor-
richtung angelegten Kommandosignale ein Freigabesignal (CHIP-
READY) liefert, welches die Entriegeluhg der zum ordnungsge-
maben Betrieb der Halbleiter-Speichervorrichtung vorgesehenen

Steuerschaltung (13) bewirkt.

(Figur 1)
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(54) Mode register control circuit and semiconductor device having the same

(57) A mode register control circuit {10) for a semi-
conductor device (40) includes a first control unit (202)
for preventing the content of a mode register (20) from
being read, using an initializing signal for instructing
latching circuits (103, 104) to be initialized, the initializa-
tion being done in a transient occurring after the semi-
conductor device (40) is turned on; a second control unit
(104) for instructing the mode register (20) to execute a
mode register read command even if a mode register

FIG.2

set command has not been executed, on the condition
that an external command other than the mode register
read command is detected when the semiconducior
device (40} is turned on; or a third control 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 particulariy 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 confrol circuit 9 and & mode register 2
controlied by the mode register control circuit 9.

A conventional mode register control circuit @ may
be built into an integrated SDRAM chip capable of high-
speed outputting of data in response o an externally
supplied high-speed clock.

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

The mode register 2 latches an gperating mode of
the SDRAM 1 in response to a mode register set com-
mand and a mode register read command, which are
external commands. :

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

More specifically, the mode register read command
causes a mode selection signa! (indicated as MRDZ in
Fig. 1A) to be output via an oufput transistor 3 (indicated
as outTr in Fig. 1A) connected fo the output terminal
bQ.

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

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

Setting of an operating mode (an operating mode
initiated by the mode register set command, or an oper-
ating mode initiated 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 mode register 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 shown in Fig. 1A, the output transistor 3 (indicated as
outTr in Fig. 1A) of the SDRAM 1 may be put in a low-
impedance state when the mode register read com-
mand is input to the SDRAM 1 when the SDRAM 1 s
turned on, or when it is determined that the mode regis-
ter read command is latched in internal latching means
in the SDRAM 1 (more specifically, an external com-
mand latching part or an external address latching
part). The low-impedance state presenis problems
described later.

In the conventional control circuit, the mode register
read command aliows data to be output when the
SDRAM 1 is idle. Hence, if it is determined that the data
is output via the output terminat DQ according fo the
mode register read command, mode data inside the
mode register can be read from the output transistor 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 control circuit 9.

As shown in 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 command is 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 and an internal clock
generating unit. A difference between the data setting
for the mode register set command and that for the
mode register read command is 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. When the a8 signal
is L, the mode register set command is specified; when
H, the mode register read command is specified.

Subsequently, the mode register control 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 command latch-
ing part in the SDRAM 1 when the mode register set
command or the mode register read command is
latched, in synchronism with the external clock signal
clkiz.

Subsequently, the mode register contro! 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 unfil the next external clock clkiz is
generated. In response {o 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, if it is determined that data is output, when the

SDRAM 1 is turned on, via the external output terminal
DQ of the SDRAM 1 according to the mode register
read command, or if it is determined that data is output
in an idle state before the SDRAM 1 is turned on via the
external output terminatl DQ of the SDRAM 1 according
to the mode register read command, the mode data
inside the mode register 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 conventicnal mode register control circuit has a
problem in that an abnormal current may flow when the
SDRAM 1 is turned on or in an idie state occurring after
the SDRAM 1 is turned on.

SUMMARY OF THE INVENTION

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

Another and more specific object of the present
invention is 1o provide a mode register control circuit
capable of preventing an abnormal current 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 mode register control circuit MRGCTL) for pre-
venting the oufput transistor of the SDRAM from being
in a low-impedance state even if it is determined that
data is output, when the SDRAM is turned on, via an
external output terminal of an SDRAM according io the
mode register read command, or if 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
SDRAM according o the mode register read commangd.

In order to achieve the aforementioned objects, the
present invention provides a mode register coniro! cir-
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 o disable,
when the semiconductor device is turned on, execution
a mode register read command, an external command,
for specifying reading from the mode register so as to
prevent reading from the mode register.

The first control unit may use internal means to 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 laich
part for latching an external command andfor an exter-
nal address externally fed fo the semiconducior device,
the initialization being done during a transient state
occurring after the semiconductor device is turned on.

D:<EP__ o797207A2_1_>

10

- 15

20

a5

30

35

40

50

55

By providing the first control unit, an abnormal cur-
rent is prevented from flowing in an oufput transistor of
the semiconductor device by preventing the mode regis-
ter read command from being executed when the semi-
conductor device is turned on.

The aforementioned objects can also be achieved
by a mode register contro! circuit provided in a semicon-
ductor device and controfling operation of reading from
a mode register 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 mode register
read command, an external command, specifying read-
ing from the mode register, the mode register to execute
the mode register read command even if a mode regis-
ter set command, an external command, has not been
executed after a power supply voltage becomes stable.

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 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 flowing in the output tran-
sistor of the semiconductor device.

The aforementioned objects can also be achieved
by a mode register control circuit provided in a semicon-
ductor device and controlling operation of reading from
a mode register 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 register set command, an external command, has
been executed after the semiconductor is turned on, the
mode register to execute a mode register read com-
mand, an external command, for specifying reading
from the mode register.

By providing the second control unit, the mode reg-
ister read command is enabled on the condition that the
mode register set command is executed after the semi-
conductor device is turned on, so that an abnormal cur-
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 flowing in the output tran-
sistor of the semiconductor device. .

The mode register control circuit may include the
second control unit which insfructs, upon determining
that an external command detected when the semicon-
ductor device is turned on is other than a mode register
read command, an external command, specifying read-
ing from the mode register, the mode register to execute

the mode register read command even if a mode regis- -

ter set command, an external command, has not been
executed after a power supply voltage becomes stable;
and the third control unit which instructs, upon detecting
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that the mode register set command has been executed
after the semiconductor is turned on, the mode register
1o execute the mode register read command.

The mode register control circuit may include the
second control unit which instructs, upon determining
that an external command detected when the semicon-
ducior device is turned on is other than the mode regis-
ter read command, the mode register fo execute the
mode register read command even if the mode register
set command has not been executed after a power sup-
ply voltage becomes stable; and the third control unit
which instructs, upon detecting that a mode register set
command, an external command, has been executed
after the semiconductor is furned on, the mode 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 current is prevented from flow-

ing in the ouiput fransistor of the semiconductor device,
by disabling execution of the mode register read com-
mand when the semiconductor device is turned on. In
the idle state occurring after the semiconductor device
is furmed on, an abnormal current is prevented from
flowing in the output fransistor 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-
tion can also be achieved by a semiconductor device
comprising:

a starter 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 memory cell array;

a read/write circuit for reading data from and writing
data fo the memory cell array;

an input/output circuit for inputting and outpuiting
data addresses and commands;

a mode register for latching an operation mode of
the input/output circuit;

a mode register control circuit according to the
present invention.

By providing the mode register 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 the idle state occurring after the semicon-
ductor device is turned on, an abnormal current is pre-
vented from flowing in the output fransistor of the
semiconductor device, by ensuring that execution of the
mode register read command is enabled on the condi-
tion that the mode register read command is 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 read in conjunction with the accompa-
nying drawings, in which;

Fig. 1A is a circuit diagram showing a conventional
mode register circuit 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
control circuit of the present invention;

Fig. 3A is a circuit diagram showing a first embodi-
ment of the present invention;

Fig. 8B 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 4C 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-
ment of the present invention.

A mode register control circuit 10 according fo the
first and second embodiments of 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
control circuit 10.

An external clock signal clkiz is a signal input via an
external clock terminal (CLK) 116 on the chip. An initial-
izing signal stz is a signal generated by a starter signal
generating unit 101 on the chip so as to instruct latching
circuits (specifically, an external command latching cir-
cuit 103 and an external address latching circuit 104) in
the chip to be inifialized when the SDRAM is turned on.
A mrspz signal is generated by the external command
latehing circuit 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-
mand input terminal (CTL) 117 and latched in the exter-
nal command latching circuit 103. A mode setting signal
a8 is generated by the external address latching 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-
mand input terminal (CTL) 117, the address input termi-
nal (ADD) 118 and an output terminal (DQ) 119 are
external terminals provided on the SDRAM 40 chip.

The starter signal generating circuit 101 generates

e,
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7 EP 0 797 207 A2 8
an initializing signal sftz for instructing latching circuits by the write ampilifier circuit 107.
(more specifically, the external command latching circuit A pipeline structure constructed of a pipeline 115
103 and the external address latching circuit 104} to be and a pipeline 108 one on top of the other executes a
initialized. pipeline process for reading data stored in the sense

The internal clock generating circuit 102 generates 5  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) 119B.

The external address latching circuit 104 latches an The write amplifier circuit 107 writes the buffer
external address signal (signal fed to the address input 70 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 ctkiz supplied by the internal clock generat- cikiz.
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 mode setting 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 command latching circuit 103 laiches tion of the SDRAM 40.
an external command signal fed via the command input The SDRAM 40 is capable of ouiputting 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 mode register 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 mode register set 25 The mode register set command initiating 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-
MRGCTL in 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, a8), the 3¢ the mode register 2 in order {o 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 mode is effected by raising
signal rgwz for instructing a mode register 20 fo be set the operating mode signal (specifically, CL1 - CL3 sig-
and also generates the register read signat rgrz for con- nals) selected when the mode register set command is
trolling the reading from the mode register. 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 signat rgrz, a driving register 20 so that the operating mode is set. The mode
signal mrrz for instructing the output transistor control register read command causes an operating mode of
circuit 120 to drive an ouiput transistor (outTr) 30. ' the SDRAM 40 chip to be output via a terminal DQ (an

The mode register 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 mode is such that the mode selec-
nal address signal (a0 - a6, ag). tion signal (MRDZ shown in Figs. 3A and 4A) is ouiput

The output transistor control 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 wilt 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 the internal clock

A sense 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 mode register set
the same, and transfers the same to a sense bufier 114. command and the mode register read command is input
The sense amplifier 112 also temporarily stores the 55 1o 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
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input terminal (ADD) 118 on the chip as address data
specifying the mode address. When the a8 signal is L,
the mode register set command is specified; when H,
the mode register read command is specified.

Subsequently, the mode register contro! circuit 10
generates a register read signal rgrz which is a compos-
ite signal composed of the mode setting signal a8 and a
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 laiched, in synchronism with the external
clock signal clkiz.

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

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

Fig. 3A is a circuit diagram showing a first embodi- -

ment of the present invention; and Fig. 3B is a timing
chart which explains an operation according to the first
embodiment.

The mode register control circuit (indicated as
MRGCTL in Fig. 3A) 10 according to the first embodi-
ment is semiconductor device provided in the SDRAM
40 so as 1o conirol operation of reading from the mode
register within the SDRAM 40 in synchronism with the
external command signal and the external clock signal.
The mode register control circuit comprises a first con-
trol unit 202.

The first control unit 202 disables, when the
SDRAM 40 is 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 40 is turned
on, the first control unit 202 uses an initialising signal
stz for instructing a iransient state which occurs at
power-cn in the external command latching circuit 103
and the external address latching circuit 104 to be ini-
tialized, so that execution of the mode register read
command is internally disabled.

A starter signal sitz 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 o 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 command is prevented by internal means from
being executed when the SDRAM 40 is turned on, and
the output transistor 30 is prevented from being in a low-
impedance state.

The prohibiting signal setz generated by the first
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10

control unit 202 is set to logical L. when the miode regis-
ter read command is executed after the SDRAM 40 is
turned on, so as to enable reading from the mode regis-
ter.

More specifically, a signal similar o the register set
signal rgwz output to set the mode register is used to
reset the flip-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 mode register set command.

A description wili 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 sefz generated by the first
control unit 202 is at logical H, the register read signal
rgiz generated by the mode register control circuit 10 is
atlogical L. so that the output transistor 30 is maintained
at a high-impedance state.

In phase (2) shown in.Fig. 3B, the mode setting sig-
nal a8 is set fo logical L in order for the mode register
set command to be executed. Subsequently, the mode
register control circuit 10 outputs the register set signal
rawz so as to set the mode register 20. At the same
time, ihe prohibition signal setz generated by the first
control unit 202 is Iatched at logical L so that the driving
signal mrrz is generated. Thus, subsequent execution of
the mode register read command is enabled.

In phase (3) shown in Fig. 3B, a bus that carries the
register read signal rgrz generated by the mode register
control circuit 10 is activated since the prohibition signal
setz generated by the first 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 mode register 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 control
cireuit 10 is ouiput. Thus, the mode selection signal
MRDZ which carries a content of the mode register 20
is output from the output fransistor 30.

In phase (4) shown in Fig. 3B, the oulput transistor
30 is reset by the internal clock CLK to a high-imped-
ance state so that the whole operation is completed.

As has been described, according to the mode reg-
ister control circuit 10 provided with the first control unit
202, execution of the mode register read command is
prevented when the SDRAM 40 is 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 the first embodiment.

The SDRAM 40 comprises the mode register con-
trol circuit 10, the starter signal generating circuit 101 for
generating an initializing signal sttz 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 inputfoutput circuit 140
responsible for inputting and outputting data addresses
and commands, the mode register 20 storing the oper-
ating mode of 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 readfwrite circuit 130 comprises the write data
latching circuit 105, the write control circuit 105, the
write amplifier circuit 107, the pipeline 108, the sense
amplifier 112, the sense buifer 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 Gir-
cuit 109, the external command decoding circuit 110,
and the output transistor control circuit 120.

According to the SDRAM 40 provided with the
mode register control circuit 10, it is possible to prevent
an abnormal current from flowing in the oufput transistor
(outTr) 30 by prohibiting execution of the mode register
read command when the SDRAM 40 is furned on. In the
idie state occurring after the SDRAM 40 is 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 output transistor
(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 charts
which explain the operation according to the second
embodiment.

The mode register control circuit 10 (indicated as
MRGCTL in Fig. 4A) according to the second embodi-
ment comprises a second control unit 204 and a third
control circuit 106, as shown in Fig. 4A.

Upon detecting that the external command
detected when the SDRAM 40 is furned 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 mode register
set signal has not been executed after the power supply
voltage is stabilized.

The third control circuit 106 instructs the mode reg-
ister to execute the mode register read command when
it is determined that the mode register set command is
executed after the SDRAM 40 is turned on.

Since the mode register control circuit 10 according
to the second embodiment is provided with the second
control unit 204 and the third control circuit 206, its
added advaniage over the mode register control circui
10 according to the first embodiment is 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 mode register set command is exe-
cuted after power-on. in this way, a normal internat
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, that is, it is
determined that a8 = H.

in phase (1) shown in Fig. 4B, the mrspz signal and
the mrsgz signal in synchronism with the internal clock
CLK, and the mode setting signal a8 are set to logicat H,
so that the second control unit 204 sets a set signal
setR to logical L. The set signal setR set {o logical L by
the second control unit 204 is maintained at logical L
after power-on. :

in phase (2) shown in 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 set to logical L by the second control unit 204. As
aresult, the output transistor 30 is prevented from being
put in a low-impedance state 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. Atthe
same time as the mode register 20 is set, the prohibiting
signal setz generated by the third control circuit 206 is
latched at logical 1. so that the driving signal mirz is gen-
erated. Subsequently, execution of the moede register
read command is enabled. :

In phase (4) shown in Fig. 4B, the prohibiting signal
setz is set by the third control circuit 206 at logical L as
a resuit of the operation in phase (3). Therefore, the bus
carrying the register read signal rgrz generated by the
mode register 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 mode register conirol circuit 10. As a
result, the mode selection signal MRDZ stored in the
mode register 20 is output via the ouiput 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
mode register read command is not specified, that is, a8
= L. -
In phase (1) shown in Fig. 4C, the mrsqgz signal or
the mode setting signal a8 is set to logical L, so that the
second control unit 204 sets the set signal setR to logi-
cal H. The set signal setR set to logical H by the second
control unit 204 is maintained at logical H after power-
on.

In phase (2) shown in Fig. 4C, the third control cir-
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 oufput transistor 30
is prevented from being put in a low-impedance state.

In phase (3) shown in Fig. 4C, the prohibiting signal
setz generated by the third control circuit 208 is latched
at logical L so that execution of the mode register 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 conirol unit 206, execution of the
mode register read command is disabled when the
SDRAM 40 is 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 fransistor
30 of the SDRAM 40.

In anidle 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 abnormal current is prevented
from flowing in the output transistor 20 of the SDRAM
40.

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

As shown in Fig. 2, the SDRAM 40 comprises the
mode register control circuit 10, the starter signal gener-
ating circuit 101 for generating an initializing signal sttz
for instructing latching circuits to be initialized at power-
on, the internal clock generating unit 102 for generating
an internal clock clkiz in accordance with the external
clock, the memory cell array 113, the readfwrite circuit
130 responsible for reading data from the memory cell
113 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 of 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 readfwrite 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 extarnal
command latching circuit 103, the external address
latching circuit 104, the external address decoding cir-
cuit 108, the external command decoding circuit 110,
and the output transistor contro! circuit 120.

According to the SDRAM 40 provided with the

mode register control circuit 10, it is possible to prevent”

an abnormal current from flowing in the output transistor
(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 40 is 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 output transistor
{outTr) 30.
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The present invention is not limited to the above
described embodiments, and variations and modifica-
tions may be made without departing from the scope of
the present invention.

Claims

1. A mode register conirol 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 o an external
command signal,

said mode register control circuit (10) com-
prising a first control 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 register is
prevented from being read out by using an initializ-
ing signal for initializing a latch part for latching an
exdernal command and/or an external address
externally fed fo the semiconducior device (40)
when said 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 mode register 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 command instructing a
content of the mode register to be read out is
detecied 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
a power supply voltage becomes stable.

4. 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 fo an external
command signal, 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 mode register to
execute a mode register read command instructing
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 conirol 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 even if the mode
register set command has not been executed after
a power supply voltage becomes stabie.

7. A semiconductor device (40) comprising:

a starter signal generating circuit (101) for gen-
erating an initializing signal for inifializing 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;

a memory cell array (113);

a readfwrite circuit (130) for reading data from
and writing data to the memory cell array (113);
an input/output circuit (140) for inputting and
outputting data addresses and commands;

a mode register (20) for latching an operation
mode of the input/output circuit (140);

a made register 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), controls
operation of reading from the mode register (20) of
the semiconductor device (40) in response o 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 the mode register (20) is
prevented from being read out by using an initializ-
ing signal for initializing a latch part for latching an
external command and/or an external address
externally fed to the semiconductor device (40)
when said laich part is supplied with power.

9. A semiconductor device (40) comprising:

a starter signal generating circuit (101) for gen-
erating an initializing signal for initiatizing a
latehing 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;

a memory cell array (113);
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a readfwrite circuit (130) for reading data from
and writing data to the memory cellarray (113);
an inputfoufput circuit (140) for inputting and
outputting data addresses and commands;

a mode register (20) for latching an operation
mode of the input/output circuit (140);

a mode register control 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), controls
operation of reading from the mode register (20) of
the semigconductor 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 even if a mode register set command has
not been executed after a power supply voltage
becomes stable.

10. A semiconductor 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 memory cell array (113);

a read/write circuit (130) for reading data from
and writing data to the memory cell array (113);
an input/output circuit (140) for inputting and
outputting data addresses and commands;

a mode register (20) for latching an operation
mode of the input/output circuit (140);

a mode register control 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), controls
operation of reading from the mode register (20) of
the semiconductor device {40) in response {o 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 command instructing 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 mode register read command.

12. The semiconductor device (40) as claimed in claim
10, wherein the mode register control circuit (111) 70
comprises a second control unit (104) which
instructs, upon determining that @ command other
than the mode register read command is detected
when the semiconductor device (40) is supplied
with power, the mode register (20) to execute the 715
mode register read command even if the mode reg-
ister set command has not been executed after a
power supply voltage becomes stabie.
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Docket NoZ GR 98 P 1989 RECEIVED

Applicant : Gunnar Krause

Applic. No. 09/343,431 g

Filed X June 30, 1999 B

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

Respectfully submitted,
| LAURENCE A. GREENE
| /M/ REG. NO. 29,308 =RG
- Y/

%{5pﬁcant

Date: December 20, 1999

Lerner and Greenberg, P.A.
Post Office Box 2480
Hollywood, FL 33022-2480
Tel: (954) 925-1100
Fax: (954) 925-1101

/bmb
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URITED STA DEPARTMENT OF COMMERCE
Patent and 1. .demark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

[ appucamon numBER FILING DATE | FIRST NAMED APPLICANT | ATTORNEY DOGKET NO. | W
FRSUIEE EE: &R
[ EXAMINER ]
MMCIADTT
EERNER
LERMER | afebe Y | parERNUMBER |

Pz BOX

&

Zaza

DATE MAILED:

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

NOTICE OF ALLOWABILITY

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

(] This communication is responsive to

=i

[5he allowed claim(s) isTare

{1 The drawings filed on are acceptable.

@/Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 11%(a)-(d).
MI D Some* [ ] None of the CERTIFIED copies of the priority documents have been

-

Mceived.

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

O received in this national stage application from the International Bureau (PCT Rule 17.2(a)).

*Certified copies not received:
[} Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).
A SHORTENED STATUTORY PERIOD FOR REPLY to 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 ABANDONMENT of this application. Extensions of
time may be obtained under the provisions of 37 CFR 1.138(a).

1 Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-152, which discloses that the oath or
declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.

[} Applicant MUST submit NEW FORMAL DRAWINGS

[T because the originally filed drawings were declared by applicant to be informal.

—

] including changes required by the Notice of Draftperson’s Patent Drawing Review, PTO-848, attached hereto or to Paper No. .

O including changes required by the proposed drawing correction filed on

, which has been approved

by the examiner.
{1 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 be filed as a separate paper with a transmittal letter addressed to the Official Drafiperson.

[ Note the attached Examiner's comment regarding REQU‘REMENT 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 NUMBER and DATE of the NOTICE OF
ALLOWANCE should also be included.
Attachment(s)

[0 lotice of References Cited, PTO:602

@‘/lnformation Disclosure Statement(s), PTO-1449, Paper No(s). ___- %

[il-Notice of Draftsperson’s Patent Drawing Review, PTO-948
[&L/

e

. VuAle
orimary Examinet

] Notice of Informal Patent Application, PTO-152

[ Interview Summary, PTO-413

[J Examiners Amendment/Comment

[ Examiner's Comment Regarding Requirement for Deposit of Biclogical Material

.EJ/Examiner's Statement of Reasons for 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 reasons for allowance: the present invention
relates to power 0;1 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 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 enable signal effecting an unlatching of said control
circuit. The PRIOR ART fails to disclose or suggest such the initialization 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 thé.n the
payment of the issue fee and, to avoid processing delays, should preferably acbompany the issue
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for
Allowance." |
2. Any inquiry concerning this communication or earlier communications from the examiner

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

Vu A Le ]
u y /
July 11, 2000 [0 Mo
I
ple
prgmary EXBMINE
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- Application No. Applicant(s)
Notice of References Cited :me/fj s §/:§/ Krwﬂj;p At Unit A
\/u L(/ w;\(!_ —Page_g__cf_____
U.S. PATENT DOCUMENTS
* DOCUMENT NO. DATE NAME CLASS | SUBCLASS
RN 41597 | T-to 26| 22T
Kol y&4izay | Uf24]%] €hel of oL | 35| 22€
c
D
E
F
G
H
I
J
K
L
M
FOREIGN PATENT DOCUMENTS
* DOCUMENT NO, DATE COUNTRY NAME CLASS | SUBCLASS
N
o}
P
Q
R
s
T
NON-PATENT DOCUMENTS
® DOCUMENT (Including Author, Title, Source, and Pertinent Pages) ) DATE
u
v
w
X

* A copy of this reference is not being funished with this Office action.

(See Manual of Patent Examining Procedure, Section 707.05(s).)
ULS. Patent and Trademark Offico Part of Paper No.

PTO-892 (Rev. 9-96)
“U.8. GPO: 1998-433-211/97502
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Form PTO 945 (Rev. §-98) U.S. DEPARTMENT OF COMMERCE - Patent and Trademark Office  Appiication No. £ 9 / %4_3 3]

NOTICE OF DRAFTSPERSON'S
PATENT DRAWING REVIEW

o
£
AL app;m’e»j by the Drafisperson ander 37 CFR 1.84 of 1,152
B jes s the Drafisperson under 37 CFR 1.84 o7 1.132 for the reasons indicated bejow. The Examiner will reguire
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UNITED STA' ',DE'P:AB:TMENT OF COMMERCE
- Patent and Trademark Office

. .APPLICATIONNO.

Tl

First Named
Applicant

TITLEOF
INVENTION

" ATTY'S DOCKET NO.

.. THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND Is ALLOWED FOR'ISSUANCE AS A PA TENT
;PROSECUTION ON THE MERITS IS CLOSED.

_i
i
:

‘THE ISSUE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING DATE OF THIS NOTICE OR THIS |
" 'APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD CANNOT BE EXTENDED. |

'HOW TO RESPOND TO THIS NOTICE:

1. Review the SMALL ENTITY status shown above. -

- If the- SMALL ENTITY is shown as YES, verify your ' If the SMALL ENTITY is shown as NO: = " !
drrent SMALL ENTITY status: ' :

- A, Ifthe status is changed, pay twice the amount of the ' ,
- I FEE DUE shown above and notify the Patentand | A Pay FEE DUE shown above, or
& Trademark Office of the change in status, or '
: B if the status is the same, ‘pay the FEE DUE shown
' above '

.B. File verified statement of Small Entity Status before or wath -
payment of 1/2 the FEE DUE shown above. T

L3 Part B-Issue Fee Transmittal should be completed and returned o the’ Patent and Trademark Office. (PTO) with your TR
- ISSUE FEE. Evenif the ISSUE FEE has already been paid by charge to deposit account, Part B Issue Fee Trapsmittal

- should be completed and returned. If you are charging the ISSUE FEE to your deposit account, section “4b” of Pari
-B-Issue Fee Transmrttal should be completed and an extra copy of the form should be submitted. : :

“[ll. Al communications regarding this application must give application number and baich number.
- ~Please direct.all communications prior to issuance to Box ISSUE FEE unless advrsed to the contrary. -

IMPORTANT REMINDER: Utility paisnits lssumg on applications filed on or after Dec. 12,-1980 may requrre payment of
: _ ' maintenance fees. Itis patentee’s. responsrbrlrty to ensure tlmely payment of marntenance

fees when due.
T OBATENRT AND

;’E,’ PTOL 85 (REV. 10- 96) Approved for use through 06/30/99 (0651 0033)
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Complete and sail this form, together vh.

n

_ .cable fees, to:

PART B—ISSUE FEE TRANSMITTAL’__

Box ISSUE FEE
Assistant Commissioner for Patents
Washingten, D.C. 20231

MAILING INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE. Blocks 1
through 4 should be completed where appropriate. Allfurther correspondence including the Issue Fee
Receipt, the Patent, advance orders and notification of maintenance fees will be mailed to the current
. correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a}
specifying a new corréspondence address; and/or (b) indicating a separate “FEE ADDRESS” for
maintenance fee nofifications.

Note: The certificate of mailing below can only be used for domestic
mailings of the Issue Fee Transmittal. This ceriificate cannot be used
for any other accompanying papers. Each additional paper, such asan
assignment or formal drawing, must have its own certificate of mailing.

Certificate of Mailing

CURRENT CORRESPONDENCE ADDRESS (Note: Legibly mark-up with any corrections or use Block 1)

HMCIAG

)

I hereby certify that this issue Fee Transmittal is being deposited with
the United States Postal Service with sufficient postage for first class
mail in an envelope addressed to the Box Issue Fee address above on
the date indicated below.

RALPH E. LOCHER
REG. NO. 41,947
7’ 4 7 :

(Depositor's name) .

- (Signature)
ko Z. - .
%'-x & o JE Pood (ae)
X e » 7
APPLICATION NO. FILING DATE TOTAL CLAMI‘Q ol ‘93&7 EXAMINER AND GROUP ART UNIT I DATE MAILED
Raglesas
) G9S345. 4351 LEESW DG t RS LER R LI SR E GFA1FA06G
FirstNamed e ag InE I3 OUSC 1S4{b} term sxh. = ¢ [Davs.
Applicant
;\111\-/[-5\1 %‘;N DYHERID SESICOHGEICTOR BEMORY DEVICE &MD HETHOD FOR INTISLITING &
YRaMIT SEMICORDINITOR MEMORY EVICE
ATTY'S DOCKET NO. - ] CLASS-SUBCLASS } BATCH NO. [ APPLN. TYPE l SMALL ENTITY ] FEE DUE ‘ DATE DUE
= BRIOGFIIED BEG-FE5. GET F3i UTILITY R Fizio_gn PRSI 700

1. Change of correspondence address or indication of “ Fee Address” (37 CFR 1.363).

Use of PTO form(s) and Customer Number are recommended, but not required.

" [J Change of correspondence address (or Change of Correspondence Address form
PTO/SB/122) attached.

" 1“Fee Address” indication (or “Fee Address” Indication form PTO/SB/47) attached.

2. For printing on the patent front page, list
(1} the names of up to 3 registered patent
attorneys or agents OR, alternatively, (2)
the name of a single firm (having as a
member a registered attorney or agent)
and the names of up to 2 registered patent
attorneys or agents. If no name is listed, no
name will be printed.

,Herbet L. Lerner

2Laurence A. Greenber

3Werner H. Stemer

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)
PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent.
Inclusion of assignee data is only appropiate when an assignment has been previously submitted to
the PTO or is being submitted under separate cover. Completion of this form is NOT a subsititue for
filing an assignment. ] ]

(A NAVE OF assignee Siemens Aktiengesellschaft

4a. The following fees are enclosed (make check payable to Comrnissioner -
of Patents and Trademarks):

& Issue Fee
3 Advance Order - # of Copies

’

Muenchen, Germany

(B) RESIDENCE: (CITY & STATE OR COUNTRY)

Please check the appropriate assignee category indicated below (will not be printed on the patent)

individual @ corporation or other private group entity (1 government

4b. The following fees or deficiency in these fees should be zharged to:

DEPOSIT ACCOUNT NUMBER _12-1099
(ENCLOSE AN EXTRA COPY OF THIS FORM)

Xl 1ssue Fee
7] Advance Order - # of Copies

The COMMISSIONER OF PATENTS AND TRADEMARKS IS

lication identified above.

/ﬁa{ /gpply the Issue Fee to the app

(Authorized Signature) RALPH E. LOCH%/ (Date)
REG. NO. 41,94/

g9 /28/00
NOTE; The Issue Fee will not be accepted from anyone other than the applicant; a registered attorney

or agent; or the assignee or other party in interest as shown by the records of the Patent and
Trademark Office.

Burden Hour Statement: This form is estimated to take 0.2 hours to complete. Time will vary
depending on the needs of the individual case. Any comments on the amount of time required
to complete this form should be sent to the Chief Information Officer, Patent and Trademark
Office, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND FEES AND THIS FORM TO: Box Issue Fee, Assistant Commissioner for
Patents, Washington D.C. 20231

* Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

19/04/2060 MBERHEL
01 FL:i42

40000117 49343431

121600 OF

N :
“SRECEIVED gy 1 82000

. PTOL-858 (REV.10-96Y Anoroved for use through 06/30/99. OMB 0851-0033

patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Jun.23. 1333 5:25pH No.2363  P. 21

Docket No.: GR 98 P 1989

COMBINED DECLARATION AND POWER OF ATTORNEY
IN ORIGINAL APPLICATION

As a below named inventor, | hereby declare that: my residencs, post office address and
citizenshlp are as stated below next to my name; that | verily beileve 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 MEMORY DEVICE AND METHOD FOR INITIALIZING A
DYNAMIC SEMICONDUCTOR MEMORY DEVICE

dascribed and claimed in the specification bearing that title, that | understand the content
of the speclfication, 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 thersof, or patented or-
described in any printed publication in any country before my or our Invention thersof or
more than one year prior to this application, that the same was not in public use or on sale
i in the United States of America more than one year prior to this application, that the
invention has not been patented or mads 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 flled 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 been filed
-earlier than the following in any country foreign to the United States prior to this
application by me or my lagal representatives or assigns:

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

I hereby appolint the following attomey(s) and/or agent(é) to prosecute this application and
to transact all business in the Patent and Trademark Office connected therewith:

HERBERT L. LERNER (Reg.No.20,435)
LAURENCE A. GREENBERG (Reg.No.29,308)
'WERNER H, STEMER (Reg.No.34,956)
RALPH E. LOCHER (Reg.No.41,047)

. ~
Address all correspondences and telephone calls to: - :;
LERNER AND GREENBERG, P.A. SR
POST OFFICE BOX 2480 259
HOLLYWOOD, FLORIDA 33022-2480 Sy S
TEL: (954) 925-1100 S5
FAX: (954) 925-1101 . F <

| hereby state that | have reviewed and understand the contents of the above-ldentified
specification, including the claims, as amended by any amendment referred to above.

XILINX EXHIBIT 1002
Page 123



PTO-T08x UNITED STATES DEP. . MENT OF COMMERCE

(Rev. 6:99) - ar o Patent and Tradémark Office
FILING RECEIPTIE 2§ ny ASSISTANT SECRETARY AND COMMISSIONER
g A OF PATENTS AND THADEMARKS

1 Washmgton, b.C. 20231

CORRECTED %\ &f
\%ﬂ_u &
‘ AR

APPLICATION NUMBER| FILING DATE | GRP ART UNIT! FIL FEE REC'D |ATTORNEY DOCKET NO.| anesl TOT CLI INDCL|
09/343,431 06/30/99 2818 $890.00 GR9I8P1989 . 313 2

' LERNER AND GREENBERG PA
PO BOX 2480 |
HOLLYWOOD FL 33022-2480

Receipt Is acknowledged of this nonprovisional Patent “Application. it will be considered in its order and you will be "notlfled as to-the
results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING DATE, NAME ‘OF APPLICANT; an

INVENTION when inquiring about this application. . Fees transmltted by, check or draft are_ subject to collection, . PI
of the data presented on this receipt. If an emor is rioted on this Filing Recaipt, pleass write to the Offi
Customer Service Center.  Please provide a copy of this Filing pt with the changes noted thereon. if
Parts of Application™ ('Mnmg Parts Notice") in this uppllc ase submit any comcﬁom to this Filmu

" Notice.* When the PTO procnus tiu roply to the "Ivinmg le No'dcc,' the PTO will gcncma lnotim Fi it

" corrections {if appmplilte)

Appllcant(s) GUNNAR KRAUSE, MUENCHEN i FED REP GERMANY.

~

FOREIGN APPLICATIONS- FED- REP GERMANY 198 29 287:2 06/36/"96,’

IF REQUIRED, FOREIGN FILING LICENSE GRANTED 07/26/99

TITLE S o :
DYNA MIC SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR INTIALIZING A
DYNAMIC SEMICONDUCTOR MEMORY DEVICE .

PRELIMINARY CLASS: 365

DATA ENTRY BY: HALLMAN, LINDA _  TEAM: 01 DATE: 10/06/99 |
|08 0 U D 00 VR AR D 0000 A 0 0 0 R0 O 10
(See reverse for new important information)
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B

F

LICENSE FOR FOREIGN FILING _NDER
Title 35, United States Code, Section: 184
Title 37, Code of Federal Regulatlons 511 & 5.15
GRANTED
The applxcant has been grantcd 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

issued in all applications where the conditions for issuance of a license have been met, regardless of

whether or not a license may be required as set forth in 37 CFR 5.11. The scope and limitations of this
Hcense are sei forth in 37 CFR 5.15(a) unless an earlier license has been issued under 37 CFR 3.15(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 license is to be retained by the licensee and may be nsed at any time on or after the effective date
thereof unless it is revoked. This license is automatically transferred to any related application(s) filed
uider 37 CFR 1.53(d). This license is not retroactive.

The grant of a license does not in any way lessen the responsxblllty of a licensee for the security of the
subject matter as imposed by any Government contract or the provisions of existing laws relating 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, Depariment of State (with respect to Arms,
Munitions and Implements of War (22 CFR Parte 121-128) ); the Office of Export Administration,
Department of Commerce (15 CFR 370. 10 (3) ); the Office of Foreign Assets Control, Department of
Treasury (31 CFR Parts 500+ ) and the Department of Energy.

NOT GRANTED
No license nnder 35 U.S.C. 184 has been granted at this time, if the phrase "FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on the reverse side of this form. Applicant may still
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 has lapsed from the filing date of this application and the
licensee has not received any indication of a secrecy order under 35 U.S.C. 181, the licensee may
foreign file the application pursuant to 37 CFR 5.15(b).

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

The articles such as "a," "an" and "the" are not included as the first words in the title of an
application. They are considered fo be unnecessary to the understanding of the title.

The words "new," "jmproved," "improvement," "improvements in 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 each (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 residence allows for up o 40 characiers (fetters and spaces
combined).

The docket number allows a maximum of 12 characters.

Ifgoufﬁziplication was submitted under 37 CFR 1.10, your filing date should be the "date in" found
1? he Express Mail label. If there is a discrepancy, you should submit a request for a corrected Filing
ceipt glong with a copy of the Express Mail label showing the "date in."

Customer Addrcss may have been modified to conform to UJ.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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FILZ COPY

Docket.No.:

class mail in an enyel I
//ZZ&
By: 5 ]

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

essed to: Assistant Commissioner for Patents, Washington, D.C. 20231.

Date:

Applicant Gunnar Krause
Appl. No. 09/343,431
Filed June 30, 1999 -
Title Dynamic Semiconductor Memory Device and Method For Initializing a Dynamic
_ 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, the title has been listed incorrectly and should be listed as:

GR 98 P 1989
i Hereby certify that this correspondence is being deposited with the United States Postal Service with sufficient postage as firs

DYNAMIC SEMICONDUCTCR MEMORY DEVICE AND METHOD FOR INITIALIZING A DYNAMIC
SEMICONDCUTOR DEVICE

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 correct title. -

Respectfully submitted,

E.LOCHER

RALP
REG NO. 41,247
fav
Date: October 12, 1999
Lerner and Greenberg, P.A.
Post Office Box 2480
Hollywood, FL 33022-2480 _ )
Tel: (954) 925-1100 I~
Fax: (954) 925-1101 s
oS =33
_ S = O
R
—~ . :’e
S = o
3— .
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Uni.t;ed'-:Sitates Patent 9

Krause

(WU RRRDED " Np A

15758%9A
(111 Patent Number: 6,157,589
45] Date of Patent: Dec. 5, 2000

[54] DYNAMIC SEMICONDUCTOR MEMORY
DEVICE AND METHOD FOR INITIALIZING
A DYNAMIC SEMICONDUCTOR MEMORY
DEVICE

[75] Inventor: Gunnar Krause, Munich, Germany

[73] Assignee: Siemens Aktiengesellschaft, Munich,
Germany

{211 Appl. No.: 09/343,431

FOREIGN PATENT DOCUMENTS

0797 207 A2 9/1997 FBuropean Pat. Off. .
9-106668 4/1997 Japan .

Primary Examiner—Vu A. Le
Attorney, Agent, or Firm—Herbert L. Lerner; Laurence A.
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(571 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 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
an enable signal after a predetermined proper initialization
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.
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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 use
of an enable circuit, that supplies an enable signal, for

controlling the switching-on operation of the dynamic semi- »

conductor memory device.

In 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
output transistors 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 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 ail
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 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 conditions for 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 2 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
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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 execute instructions.

SUMMARY OF THE INVENTION

It is accordingly an object of the invention to provide a
dynamic semiconductor memory device and a method for
injtializing 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 tisk of a short circuit 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 imitialization 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 enable circuit output- ,

ting an enable signal after a predetermined proper initial-
ization 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.

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
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 coramand signal for
word line activation (PRECHARGE), and/or a refresh com-
mand signal (AUTOREFRESH), and/or a loading configu-
ration register command signal (MODE-REGISTER-SET).

According to an advantageous structural refinement of 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 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.

In particular, the enable circuit has a plurality of bistable
multivibrator stages respectively receiving the command
signals.

XILINX EXHIBIT 1002

Page 131



6,157,589

3

In an expedient refinement of the invention, it is provided
that the output of at least one of the bistable mnltivibrator
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 struc-
tural changes 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 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 and its circuit com-
ponents according to the invention;

HIG. 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

HIG. 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 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 under-
standing the invention, of an SDRAM memory device
operating according to the JEDEC standard. 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
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 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 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 has a first output 7 outputting
a POWERON signal and a second output 8 supplying
stabilized internal supply voltages. The method of operation

30

35

40

45

50

55

60

65

4

and the structure of the circuits 1, 3 and 5 are sufficiently
known to the person skilled in the art and 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 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
MRS are applied to an input 10 of the enable circuit 9 and
the POWERON signal is appHed 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 com-
mand signals applied to the semiconductor memory device
is achieved. The enable signal effects 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 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 downstreamn 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 CHIPREADY is active HIGH, that is to say
activated when its voltage level is at logic HIGH. The
command signals PRE, 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 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 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 method of operation of the enable circuit 9 illustrated
in FIG. 2 is such that activaton of the enable signal
CHIPREADY at is the output 12 to logic HIGH is generated
only when a predetermined chronological initialization
sequence of the command signals PRE, ARF and MRS and
activation of the POWERON signal to the logic level HIGH
are detected. Only then are the contol circuits 13 unlatched
on account of the activation of the enable signal
CHIPREADY; the control circuits 13 remaining latched
prior to this. v

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-
CHARGE 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 yet activated to logic
HIGH since the proper initialization sequence requires a
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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
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 simation 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 POWERON signal is
also at logic HIGH, an enable signal CHIPREADY at logic
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-SET to logic LOW is allowed at any time after
the activation of the POWERON signal.

FIG. 4 shows further details of a preferred exemplary
embodiment of the enable circuit 9 according to the inven-
ton. 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 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.

I claim:

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

an initalization 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 proper initialization sequence of the externally
applied further command signals being identified and
the enable signal effecting an unlatching of said control
circuit.
- 2. The semiconductor memory device according to claim
1, wherein the externally applied further command signals
* forming the predetermined proper initialization sequence to
be identified by said enable circuit includes at least one of a
preparation command 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 said enable circuit has at least one bistable
multivibrator stage having a set input receiving the exter-
nally applied further command signals, a reset input receiv-
ing one of the 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 command signals.

5. The semiconductor memrory 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 one of at
least two NOR and at Jeast 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 proper initialization sequence
includes one of the following chronologically successive
command sequences:

a) firstly PRE, secondly ARF, thirdly MRS;

b} firsdy PRE, secondly MRS, thirdly ARF: and
¢) 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.
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 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 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 command signal for

word line activation, a refresh command signal, and a

loading configuration register command signal 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 enabie signal is generated
by the enable circuit.
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