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INTEGRATED SEMICONDUCTOR MEMORY 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a continuation of international appli 
cation Set: N0. PCT/DE89/00045, ?led Jan. 26, 1989, which 
designated the U.S.; and international application Ser. No. 
PCT/DE90/OO036, ?led Jan. 22, 1990, which designated the 
US. 

BACKGROUND OF THE INVENTION 

Field of the Invention 
The invention relates to an integrated semiconductor 

memory. having memory cells disposed in matrix form in a 
memory cell ?eld. which are triggerable through word lines 
and internal bit lines forming pairs of internal bit lines. one 
internal weighting circuit per internal bit line pair. one pair 
of separation transistors per internal bit line pair for the 
electrical separation of the internal bit line pair ?'om an 
external pair of bit lines that are common to the internal bit 
Lines. a bit line decoder for triggering the pairs of separation 
transistors. an external weighting circuit. and a discriminator 
device and a precharging device which are connected to the 
external bit line pair. 
Modern integrated semiconductor memories contain a 

great number of memory cells. For instance. modern 
DRAMs have a memory capacity of 4 or 16 megabits. The 
testing time for typical function tests is known to increase 
linearly at least twice as fast as the number of memory cells 
increases. Many test patterns in fact produce a quadratic 
increase in testing time as memory capacity increases. 
Attempts have therefore already been made for some time to 
provide devices in the semiconductor memory itself that 
make it possible to shorten the testing time. For instance. 
that can be attained by operating a plurality of memory cells 
(which operate independently of one another in normal 
operation) parallel to one another in the test mode. ascer 
taining the outcome of testing internally in the memory. and 
?nally making the results available as an error signal at the 
usual data output terminal. 
A circuit con?guration of that generic type is known, for 

instance. from Published European Application 0 283 907 
A1 corresponding to US. Pat. No. 4.956.819. That device 
enables a simultaneous readout of (test) data from all of the 
memory cells disposed along one word line. Such a memory 
can accordingly be tested parallel. line by line. There are two 
disadvantageous aspects of the known circuit con?guration: 
First. for the test mode. a potential that is quantitatively 
between the two typical supply potentials of the semicon 
ductor memory must be furnished to trigger the separation 
transistors. That requires an independent generation of 
potential on the semiconductor chip itself. Second. in the test 
mode. it may happen that if an error occurs in one memory 
cell in a single word line. the internal weighting circuit 
assigned to the memory cell. after an initially correct 
weighting. will incorrectly ?ip into a state that indicates that 
the (actually defective) memory cell is functioning properly. 
One way in which that may happen. if the potential at the 
gate of the separation transistors is dimensioned 
disadvantageously. is that the (correct) data. which are read 
out from the other memory cells on the same word line and 
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2 
naturally reach the external bit line in the form of electrical 
potential over their internal bit lines and thus also reach the 
bit line connected to the defective memory cell. may pull or 
push this bit line to a potential that causes the internal 
weighting circuit to ?ip. Thus the internal weighting circuit 
?ips from the state that originally correctly indicated the 
defective memory cell to a state that is meant to indicate a 

“good" cell. 
It is accordingly an object of the invention to provide an 

integrated semi-conductor memory. which overcomes the 
hereinafore-mentioned disadvantages of the heretofore 
known devices of this general type and which des so in such 
a way that the aforementioned error cannot occur. 

With the foregoing and other objects in view there is 
provided. in accordance with the invention. an integrated 
semiconductor memory. comprising a memory cell ?eld 
having memory cells disposed in matrix form. word lines 
and internal bit lines forming pairs of internal bit lines for 
triggering the memory cells. internal weighting circuits each 
being assigned to a respective one of the internal bit line 
pairs. an external pair of bit lines being commonly assigned 
to the internal bit lines. pairs of separation transistors each 
being assigned to a respective one of the internal bit line 
pairs for electrical separation of the respective internal bit 
line pair from the external pair of bit lines. a bit line decoder 
for triggering the pairs of separation transistors. an external 
weighting circuit. a discriminator device and a precharging 
device connected to the external bit line pair. means for 
triggering the internal bit lines of each pair of internal bit 
lines separately from one another. and means for connecting 
the internal bit lines of each pair of internal bit lines to the 
external bit line pair separately from one another. 

In accordance with another feature of the invention. the 
separate triggering means are part of the bit line decoder and 
operate as a function of a pair of test signals. 

In accordance with a further feature of the invention. the 
bit line decoder has a decoder line. and the separate trig 
gering means include a pair of series-connected switch 
transistors having sources connected in common to the 
decoder line. drains connected to gates of the separation 
transistors. and gates connected to the pair of test signals. for 
separate triggering of the pairs of separation transistors. 

In accordance with an added feature of the invention. the 
separation transistors are ?rst separation transistors. the 
separate triggering means trigger the transistors of each pair 
of ?rst separation transistors in parallel with one another. 
and there are provided pairs of second separation transistors 
each being assigned to a respective one of the pairs of ?rst 
separation transistors for separate triggering of the internal 
bit lines of each pair of internal bit lines. each of the ?rst 
separation transistors being connected in series with a 
respective one of the second separation transistors. and in 
each pair of second separation transistors. one transistor 
being controlled by a ?rst test signal and the other transistor 
being controlled by a second test signal. 

In accordance with an additional feature of the invention. 
the pairs of second separation transistors are disposed 
between the memory cell ?eld and the pairs of ?rst separa 
tion transistors. 

In accordance with yet another feature of the invention. 
the pairs of second separation transistors are disposed 
between the external bit line pair and the pairs of ?rst 
separation transistors. 

In accordance with yet a further feature of the invention. 
there is provided a common diffusion zone acting as respec 
tive source and drain zones for a transistor of a pair of 
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second separation transistors and one transistor of a pair of 
?rst separation transistors connected thereto. 

In accordance with yet an added feature of the invention. 
there are provided conductor tracks of the external bit line 
pair. and conductor tracks carrying the test signals and 
shielding with respect to the conductor tracks of the external 
bit line pair. 

In accordance with a concomitant feature of the invention. 
in a test mode. one of the bit lines of the external bit line pair 
is precharged to logical 1. and the other of the bit lines of the 
external bit line pair is precharged to a potential being lower 
than the value of logical 1 by half an amount by which the 
one bit line of the external bit line path precharged to logical 
1 drops in the case of error. 

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

Although the invention is illustrated and described herein 
as embodied in an integrated semiconductor memory. it is 
nevertheless not intended to be limited to the details shown. 
since various modi?cations and structural changes may be 
made therein without departing from the spirit of the inven 
tion and within the scone 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 ?'om the follow 
ing description of speci?c embodiments when read in con 
nection with the accompanying drawings. 

BRIEF DESCRIPTION OF DRAWlNGS 

FIGS. 1-4 are schematic and block circuit diagrams of 
advantageous embodiments of the invention; 

FIG. 5 is a fragmentary. diagrammatic. sectional view 
showing advantageous details of the invention; and 

FIG. 6 is a graph used for explaining the operation of the 
device. 

Referring now to the ?gures of the drawing in detail and 
?rst. particularly. to FIG. 1 thereof. there is seen a memory 
cell ?eld MEM with memory cells 82. pairs of internal bit 
lines BL. BC. word lines WL. and internal weighting circuits 
BWS. For the sake of simplicity. only a few of these 
elements are shown. As usual. one internal bit line BL and 
one internal bit line BI: each form a pair of internal bit lines 
BL. FE. which are connected to one internal weighting 
circuit BWS. A pair of ?rst separation transistors TI‘ is 
connected between each pair of internal bit lines BL. BL 
along with the associated internal weighting circuit BWS on 
one hand. and one pair of external bit lines XB. E on the 
other hand. The gates of each pair of separation transistors 
TI‘ are connected to a bit line decoder DEC. In the prior art 
de?ned by Published European Application 0 213 907 Al 
(the disclosure of which is incorporated into this description. 
to the extent that it can be combined with the present 
invention). the gates of each pair of separation transistors T1" 
are connected in common to a bit line decoder DEC. Each 
pair of separation transistors Tl‘ serves to couple or decouple 
the pair of internal bit lines BL. E assigned to it. to or from 
the pair of external bit lines 103. KB. as a function of the 
applicable outlet of the bit line decoder DEC. This is 
equivalent to “select a pair of internal bit lines BL. BIZ". The 
pair of external bit lines XB. X5 is connected to an external 
weigiting circuit BWSext. 

In ?rst embodiments of the invention. shown in FIGS. 1 
and 2. the separation transistors T1‘ of each pair of separation 
transistors TI‘ are triggerable separately from one another 
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4 
through their gates in a test mode. Thus in the test mode. 
either the ?rst internal bit line BL or the second internal bit 
line WL of a pair of internal bit lines BL. BI: is triggerable. 
This results in a connection with either the ?rst external bit 
line X8 or the second external bit line 5 of the pair of 
external bit lines XB. x. If the bit line decoder DEC. for 
instance. has a device that enables triggering of one set (or 
the other) of separation transistors T1‘ of either a plurality or 
all of the pairs of separation transistors T1‘ in the test mode 
(decoders for this situation are known. for instance. from 
Published European Applications 0 282 975 corresponding 
to US. Pat. No. 4.906.994 and 0 283 908 corresponding to 
US. Pat. No. 4.853.621 which are owned by the corporate 
as signee of the instant application). then through the ?rst set 
of internal bit lines BL (or the sound internal bit lines 
K) in principle it is possible to read out the information 
parallel to one another on the ?rst external bit line KB (or the 
second external bit line XB) that is stored in either many or 
all of the memory cells 82 along one word line-WL. In order 
to provide separate triggering of the separation transistors 
TI‘. each pair of separation transistors TI‘ is provided with 
a pair of switch transistors ST. for instance. which trigger the 
gates of the separation transistors 'I'l". 
Before individual advantageous embodiments are 

described in further detail. the mode of operation will ?rst be 
described in detail: If a plurality or all of the memory cells 
82 disposed on a selected word line WL are to be tested 
parallel to one another in the test mode. then the information 
(i.e.. data) stored in all of the memory cells 82 along this 
word line WL is read out simultaneously from all of the 
memory cells 82 to the first set of internal bit lines BL (or 
second internal bit lines BE. depending on whether the 
applicable memory cells 82 are connected to the ?rst set of 
internal bit lines BL or the second set of internal bit lines 
E) connected to the memory cells SZ Next. the data that 
have be read out are weighted in the internal weighting 
circuits BWS and ampli?ed As a result of the weighting. the 
weighting circuits BWS ?ip into a state corresponding to the 
datum to be weighted. in the generally known manner. 

If. as is assumed in the example. a word line WL is 
triggered for reading out the data from memory cells 82. the 
associated memory cells 82 of that line are connected to the 
?rst set of internal bit lines BL. then after weighting. if the 
cell is good. each of the ?rst set of internal bit lines BL will 
then have the read-out datum (for example. “logical 1”. as 
will be assumed for the ensuing description). 
Correspondingly. the other internal bit lines FL- have a 
datum. (in this example. "logical 0") complementary 
thereto. One external bit line XB of the pair of extends bit 
lines XB. YB. upon which a logical 1 is expected if the cell 
is good. will be precharged to logical 1 no later than at this 
instant The other respective bit line XB can be precharged 
to logical 0. However. this is not necessary. as will be 
explained further below. For each pair of internal bit lines 
BL. BL in which a memory cell was to be read out. one 
separation transistor T1" is now made conducting. If the cell 
is good. one external bit line XB of the external bit line pair 
XB. E. accordingly the one that has been precharged to 
logical 1. will maintain its state attained by a precharging 
device PC. similarly to what is described in Published 
European Application 0 283 907 Al. In case of error (that is. 
if at least one of the one set of internal bit lines BL has the 
datum logical 0). the potential of the one external bit line XB 
that has been originally precharged to logical 1 drops by an 
amount AUERROR. to such an extent that an equilibrium is 
establish over the remaining ?rst set of internal bit lines BL. 
which have the correct value. logical 1. The external weight 
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ing circuit BWSext is deactivated during this process. A 
discriminator device DISC recognizes this drop. and it 
accordingly outputs an error signal. 
As described thus far. the effect of the invention is 

accordingly similar to the action known from Published 
European Application 0 283 907 A1. Additionally. however. 
the present invention prevents ?ipping of whichever internal 
weighting circuit BWS has an associated memory cell SZ or 
internal bit line pair BL. FE with an error. into a state which 
(mistakenly) corresponds to the state that would prevail if 
the cell were good. In a con?guration in which the bit lines 
BL. FT. of a ?rst pair of internal bit lines BL. FE are each 
simultaneously connected to the pair of external bit lines 
XB. if. or in other words in a con?guration in accordance 
with the known prior art. this ?ipping would be caused by 
the second external bit line 3E. In the previously known 
prior art. that line has the state of logical 0. so that with the 
simultaneous connection of the bit lines BL. ET of one pair 
of internal bit lines BL. B—I:. the other internal bit line BL. 
Ii]: that is incorrectly at logical 1 is pulled to logical 0. 
However. that trips the ?ipping of the internal weighting 
circuit BWS. Nevertheless. the separate connectability of the 
bit lines BL. E of each pair of internal bit lines BL. R to 
the external bit line pair XB. YD according to the invention 
which is. for instance. achieved by separate triggering of the 
separation transistors TI‘ per pair of separation transistors 
TI‘. reliably prevents this. because the other separation 
transistor T1‘ of each pair is blocked. On the other hand. the 
blocking of the other separation transistor TI‘ of each pair of 
separation transistors TI‘ is the reason why it is unnecessary 
to precharge the other external bit line 3 to logical 0. A 
more-detailed description of the function and mode of 
operation of the present invention in the event that memory 
cells SZ that are each connected to the other internal bit line 
K are to be tested. will be omitted herein. because one 
skilled in the art will readily see that the above description 
logically applies for that case as well. by suitably changing 
the nomenclature (for instance. by replacing “the ?rst set of 
internal bit lines B_L” with “the second set of internal bit 
lines FY’; “the ?rst set of external bit lines XB" with “the 
second set of external bit lines E”; and “the ?rst separation 
transistor T!‘ of the pairs of separation transistors T1“ with 
“the second separation transistor '11‘ of the pair of separation 
transistors TT”. and vice versa). 

In the event that the memory cells 82 to be tested are 
intended to contain the value of logical 0. then as is also 
already described in reference to the ?rst embodiment 
examples. use is made of the etfect that for each internal bit 
line pair BL. E on whichever internal bit line that is not 
connected to the particular memory cell 82 to be tested, a 
signal complementary to the read-out and ampli?ed read 
signal. in other words in the event that the cell is good. forms 
a logical 1. Accordingly. in this case the second external bit 
line 3TB? is precharged to logical 1. Moreover. the second 
internal bit lines E are electrically conductively connected 
to the second external bit line m through the respective 
second separation transistor TI‘. while the ?rst separation 
transistors 'IT remain blocked. 
From the above description pertaining to a test for a 

logical I, one skilled in the art can see on his own that if the 
cell is good. the second external bit line XE maintains its 
value of logical I. and accordingly the discriminator will not 
generate any error signal. while in the case of error the 
second external bit line YE will be pulled in terms of 
potential in the direction of logical 0 by the alreadydescribed 
amount AUERROR. This in turn is recognized by the dis~ 
crirninator device DISC. which correspondingly activates 
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the error signal. Flipping of the applicable internal weight 
ing circuit BWS is reliably precluded in this case as well. 
Due to the similarity to the testing for logical 1 as already 
described. no further details need to be given herein. 

Individual advantageous embodiments of the invention 
will be described in further detail below: the separate 
trigge?rg of the bit lines BL. DE per pair of internal bit lines 
BL. BL a by means of the separation transistors 'IT is 
advantageously effected in accordance with FIGS. 1 and 2 
by the bit line decoder DEC. using one pair of test signals 
Testl and Test2 and using one pair of switch transistors (per 
pair of internal bit lines BL. ET). Instead of the switch 
transistors ST. transfer gates of parallel-connected p- and 
n-channel transistors with corresponding mutually comple 
mentary triggering may also be used. In the use of switch 
transistors ST as shown in FIGS. 1 and 2. one series circuit 
of the pair of switch transistors ST is provided for each 
(actual) decoder output line DEC BL (typical in the prior art) 
of the bit line decoder DEC. The sources of these switch 
transistors are connected in common to the actual decoder 
output DECBL. Their drains are connected to the gates of one 
or the other of the separation transistors TT. They now form 
the outputs of the thus-modi?ed bit line decoder DEC The 
gate of one switch transistor ST is connected to the ?rst test 
signal Testl. The gate of the other switch transistor ST is 
connected to the second test signal Test2. Thus. in the test 
mode. one of the switch transistors ST of the pairs of switch 
transistors ST can always be blocked and another can always 
be made electrically conducting. This assures that in the test 
mode. both separation transistors 11" of the associated pair 
of separation transistors 'I'I‘ will never be conductive at the 
same time. In contrast. in typical normal operation. all of the 
switch transistors ST can be made electrically conducting. so 
that the normal mode is not impaired as compared with a 
semiconductor memory of the known prior art. 
As can readily be appreciated. the switch transistors ST 

have a certain additional space requirement in the integrated 
semiconductor memory. However. if the present invention is 
used for an integrated semiconductor memory that contains 
so-called “shared bit decoders” (where the memory cell ?eld 
MEM is divided into a plurality of blocks that are triggered 
parallel to one another through a single bit line decoder). 
then the additional space required is needed only for this 
single bit line decoder. not for all of the blocks of the 
memory cell ?eld MEM. Thus. the additional space required 
is minimal as compared with the space required for the entire 
integrated semiconductor memory. 

If. for the aforementioned test purposes. as shown in FIG. 
6 for a further advantageous embodiment of the invention. 
the second external bit line RF (or KB) of the external bit 
line pair XB. YE. whose precharging to logical 0 is unnec 
essary for the reasons given above. is nevertheless pre 
charged to a precharging potential Upo that is less than the 
value of logical I by half the value AUERROR by which the 
one external bit line X8 (or XE) precharged to logical 1 
drops in the case of error. as already described. and if the 
external weighting circuit BWSext is activated. then this 
circuit itself acts as a discriminator device DISC and ?ips to 
a state that is equivalent to the error state. as a result of which 
its output acts as an error signal. This makes is possible to 
eliminate a separate discriminator device DISC along with 
any possibly necessary multiplexing circuit MUX. as shown 
in FIG. 1 and in Published European Application 0 233 907 
A1. ‘This option is shown in FIG. 2. 

In the second embodiments. shown in FIGS. 3 and 4. the 
gates of each pair of separation transistors TT are connected 
in common to an output of the decoder DEC. Accordingly. 
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the pairs of separation transistors TI‘ are triggerable parallel 
to one another through their gates. To this end. the decoder 
DEC. for instance. has a device that makes it possible to 
trigger a plurality or all of the pairs of separation transistors 
TI‘ in parallel in the test mode. As already noted. corre 
sponding decoders are known. for instance. from Published 
European Applications 0 282 975 and 0 283 909 which are 
owned by the corporate assignee of the instant application. 
Thus in principle. the data that are stored in either many or 
all of the memory cells 82 along one word line WL can be 
read out parallel to one another. According to the invention. 
for separate triggering of the bit lines BL. E of each 
internal pair of bit lines BL. Fl: in the test mode. a further 
pair of second separation transistors TI‘l. TF2 is provided 
per pair of separation transistors TI‘. The transistors 'ITl. 
'ITZ of the separate pairs are connected in series with the 
applicable separation transistor T1" of the ?rst pair of sepa 
ration transistors TI‘. During operation. the gates of the ?rst 
transistors TF1 of the further pairs of separation transistors 
TI‘1. TF2 are controlled by a ?rst test signal Testl. During 
operation. the gates of the second transistors TTZ of the 
further pairs of separation transistors TI‘I. TF2 are con 
trolled by a second test signal Test2. In the normal mode. 
both test signals Testl. Test2 have a potential at which the 
further pairs of separation transistors TI‘1. 'I'I‘2 are made 
conducting (if the separation transistors 'ITl. TF2 are of the 
n-channel type. for instance. they have the typical supply 
potential VDD). If. in the test mode. a plurality or all of the 
memory cells SZ disposed on a selected word line WL are 
to be tested parallel to one another. then the information 
(data) scored in all of the memory cells 82 along this word 
line WL is read out simultaneously from all of the memory 
cells $2 on the internal bit lines BL (or ?. depending on 
whether the applicable memory cells SZ are connected to the 
bit lines BL or to the bit lines m4‘) connected to the memory 
cells SZ Next. the data that have been read out are weighted 
and ampli?ed in the internal weighting circuits BWS. As a 
result of the weighting. the weighting circuits. BWS ?ip into 
a state corresponding to the datum to be weighted. as is 
generally known. ‘This process has already been described 
with respect to the ?rst embodiments. 

If. as is assumed in the example. a word line WL is 
triggered for a readout of the data from the memory cells 52. 
the associated memory cells SZ of that line are connected to 
the internal bit lines BL. then after weighting. if the cell is 
good. each internal bit line BL will have the read-out datum 
(for instance. “logical l". as is assumed for the ensuing 
description). Correspondingly. the internal bit lines BL have 
a datum (in the example: “logical 0") complementary 
thereto. The ?rst external bit line XB of the external bit line 
pair XB. E. on which a logical 1 is expected if the cell is 
good. is precharged to logical 1 no later than this instant. The 
respective second external bit line 5 can be precharged to 
logical 0. However. this is not necessary. as already 
explained for the ?rst embodiments. Now. the ?rst pairs of 
separation transistors TI‘ are made conducting by means of 
the decoder DEC. The ?rst test signal Testl likewise 
assumes the value of logical 1. while the second test sign 
Test2 assumes the value of logical 0. If the cell is good. the 
first external bit line KB of the external bit line pair XB. 
E. that is accordingly precharged to logical 1. maintains its 
state attained by precharging. which is similar to the descrip 
tion already made in Published European Application 0 283 
907 Al. In the case of error (that is. at least one of the 
internal bit lines BL has the datum logical 0). the potential 
of the ?rst external bit line XB. originally precharged to 
logical 1. drops by the already-mentioned amount AUERROR. 
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8 
to such an extent that an equilibrium is established over the 
remaining internal bit lines BL. which have the correct 
value. logical 1. During this process. the external weighting 
circuit BWSext is deactivated. A discriminator device DISC 
recognizes this drop and accordingly emits an error signal. 
This process is the same as has already been described for 
the ?rst embodiments. The present second embodiments of 
the invention also prevent ?ipping of whichever internal 
weighting circuit BWS. having the associag memory cell 
82 or associated internal bit line pair BL. BL at which the 
error occurred. to a state which (mistakenly) corresponds to 
the state that would be present if the cell were good. While 
in the ?rst embodiments of the invention (see FIGS. 1. 2) the 
?ipping is prevented by means of a separate triggering of the 
?rst separation transistors TI‘ by means of the switch tran 
sistors ST. in the second embodiments of FIGS. 3. 4. the 
?ipping is reliably prevented by the further separation 
transistors TI‘l. 1T2. In the present case. this is prevented by 
the second further separation transistor 'IT2. because as a 
result of its triggering with the second test signal Test2: 
logical 0. it blocks. The blocln‘ng of the second further 
separation transistor TI‘2 is in turn the reason why it is again 
unnecessary in the second embodiments to precharge the 
second external bit line 35 to logical 0. 
A more-detailed description of the function and mode of 

operation of the second embodiments. in the event that 
memory cells SZ which are each connected to the second 
internal bit line E are to be tested. will be omitted herein. 
because one skilled in the art will readily see that the above 
description logically applies for that case as well. by suitably 
changing the nomenclature (for instance. by replacing “the 
?rst set of internal bit lines BL” with “the second set of 
internal bit lines TL”; “the ?rst set of external bit lines 103” 
with “the second set of external bit lines )6”; and “the ?rst 
separation transistor TI‘1 of the further pairs of separation 
transistors TTl. 1T2” with “the second separation transistor 
of the further pairs of separation transistors Tl‘l. 1T2". and 
vice versa). 

In the event that the memory cells 82 to be tested are 
intended to contain the value of logical 0. then as is also 
already described in Published European Application 0 233 
907 Al. use is made of the effect that for each intanal bit 
line pair BL. FL on whichever internal bit line is not 
connected to the particular memory cell SZ to be tested. a 
signal that is complementary to the read-out and ampli?ed 
read signal. in other words in the event that the cell is good. 
forms a logical 1. Accordingly. in this case the second 
external bit line E is precharged to logical 1. Furthermore 
the ?rst test signal Testl assumes the value of logical 0. as 
a result of which the ?rst further separation transistors Tl‘l 
block. which in the case of an error prevents the already 
described ?ipping. The second test signal Test2 has the value 
of logical 1. 
From the above description pertaining to a test for logical 

1. one skilled in the art can see on his own that if the cell is 
good. the second external bit line @ maintains its value of 
logical 1. and accordingly the discriminator will not gener 
ate any error signal. while in the case of error the second 
external bit line @ will be pulled in terms of potential in the 
direction of logical 0 by the alreadydescribed amount AUEK 
ROR. This in turn is recognized by the discriminator device 
DISC. which correspondingly activates the error signal. 
Flipping of the applicable internal weighting circuit BWS is 
reliably precluded in this case well. Due to the similarity to 
the testing for logical 1 that was already described. no 
further details need be given in this case. 

FIG. 3 shows a ?rst feature of the second embodiments. 
which is the advantageous disposition of the further pairs of 
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separation transistors rIT1. TI‘2 between the memory cell 
?eld MEM and the ?rst pairs of separation transistors Tl‘. 
However. in a second feature of the second embodiments. it 
is also advantageous. as shown in FIG. 4. to place the further 
pairs of separation transistors Tl‘l. TF2 between the ?rst 
pairs of separation transistors TT and the external bit line 
pair XB. ?. 

It is also advantageous. because it saves space. to provide 
a further pair of separation transistors Tl‘l. 1T2 for each pair 
of separation transistors ‘IT connected thereto, and to pro 
vide common diffusion zones D. a respective one of them 
acts as a source and drain zone for both transistors. TH and 
TI‘. on one hand. and the other respective one of them acts 
as a source and drain zone for both transistors. 1T2 and Ti‘. 
on the other hand. This is shown in FIG. 5. 

In reducing the present invention to practice. in particular 
the second embodiments thereof. the lines of the test signals 
Testl. Test2 will extend largely parallel to the lines of the 
external bit line pair XB. ?. It is advantageous to place the 
lines of the two Test signals Testl. Test2 in the form of 
shielding lines with respect to the lines of the external bit 
line pair XB. @ (FIG. 4). As has be explained for the 
embodiment of FIG. 2. the following also applies to the 
embodiment of FIG. 4: If the second external bit line E (or 
)GB) of the external bit line pair XB. ?. whose precharging 
to logical 0 is unnecessary for the reasons given above. but 
for the aforementioned test purposes at a potential Upo. 
which is lower that the value of logical l by half the value 
of AUERROR by which the ?rst external bit line XB (?) 
precharged to logical 1 drops. as was already described. and 
if the external weighting circuit BWSext activates. then this 
circuit itself acts as the discriminator circuit DISC (see 
FIGS. 2. 4. 6) and ?ips into a state that corresponds to the 
error case. as a result of which its output acts as an error 
signal. Thus. in the second embodiments as well. a separate 
discriminator device DISC and any possibly necessary mul 
tiplexing circuit MUX can be dispensed with. This is shown 
in FIG. 4. 

List of reference symbols 

MEM memory cell ?eld 
82 memory cell 
WL __ word line 
BL, BL pair of internal bit lines 
BWS__ internal weighting circuit 
XB, XB external bit line pair 
BWSG, external weighting circuit 
Tl‘ pair of separation transistors 
TI‘1, TT2 further pair of separation transistors 
ST pair of switch transistors 
DEC decoder 
DECBL decoder output 
DISC discriminator device 
PC precharging device 
MUX multiplexing ciruit 
Testl, Test2 test signals 
D di?usion zone 
AUmok potential di?ierence in the case of error 
,0 precharging potential 

We claim: 
1. An integrated semiconductor memory, comprising: 
a memory cell ?eld having memory cells disposed in 

matrix form. internal bit lines forming pairs of internal 
bit lines and word lines for addressing said memory 
cells, internal weighting circuits each being assigned to 
a respective one of said internal bit line pairs. 

an external pair of bit lines being commonly assigned to 
said internal bit lines. 
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10 
pairs of separation transistors each being assigned to a 

respective one of said internal bit line pairs for elec 
trical separation of said respective internal bit line pair 
from said external pair of bit lines. 

a bit line decoder for addressing said pairs of separation 
transistors. 

an external weighting circuit assigned to said external bit 
line pair. 

a discriminator device and a precharging device con 
nected to said external bit line pair. 

addressing means for addressing said internal bit lines of 
each pair of internal bit lines separately from one 
another. and 

means for connecting said internal bit lines of each pair of 
internal bit lines to said external bit line pair separately 
from one another. 

2. The integrated semiconductor memory according to 
claim 1. wherein said address means are part of said bit line 
decoder and operate as a function of a pair of test signals. 

3. The integrated semiconductor memory according to 
claim 2. wherein said bit line decoder has a decoder line and 
said address means include a pair of series-connected switch 
transistors having sources connected in common to said 
decoder line. drains connected to gates of said separation 
transistors. and gates connected to the pair of test signals. for 
separate triggering of said pairs of separation transistors. 

4. The integrated semiconductor memory according to 
claim 1. wherein said separation transistors are ?rst separa 
tion transistors. said address means trigger said transistors of 
each pair of ?rst separation transistors in parallel with one 
another. and including pairs of second separation transistors 
each being assigned to a respective one of said pairs of ?rst 
separation transistors for separate addressing of said internal 
bit lines of each pair of internal bit lines. each of said ?rst 
separation transistors being connected in series with a 
respective one of said second separation transistors. and in 
each pair of second separation transistors. one transistor 
being controlled by a ?rst test signal and another transistor 
being controlled by a second test signal. 

5. The integrated semiconductor memory according to 
claim 4. wherein said pairs of second separation transistors 
are disposed between said memory cell ?eld and said pairs 
of ?rst separation transistors. 

6. The integrated semiconductor memory according to 
claim 4. wherein said pairs of second separation transistors 
are disposed between said external bit line pair and said pairs 
or ?rst separation transistors. 

7. The integrated semiconductor memory according to 
claim 4. including a common diifusion zone acting as 
respective source and drain zones for one transistor of one 
of said pairs of second separation transistors and one tran 
sistor of one of said pairs of ?rst separation transistors 
connected thereto. 

8. The integrated semiconductor memory according to 
claim 5. including a common diifusion zone acting as 
respective source and drain zones for one transistor of one 
of said pairs of second separation transistors and one tran 
sistor of one of said pairs of ?rst separation transistors 
connected thereto. 

9. The integrated semiconductor memory according to 
claim 6. including a common di?usion zone acting as 
respective source and drain zones for one transistor of one 
of said pairs of second separation transistors and one tran 
sistor of one of said pairs of ?rst separation transistors 
connected thereto. 

10. The integrated semiconductor memory according to 
claim 2. including conductor tracks of said external bit line 
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pair. and conductor tracks carrying the test signals and 
shielding with respect to said conductor tracks of said 
external bit line pair. 

11. The integrated semiconductor memory according to 
claim 3. including conductor tracks of said external bit line 
pair. and conductor tracks carrying the test signals and 
shielding with respect to said conductor tracks of said 
external bit line pair. 

12. The integrated semiconductor memory according to 
claim 4_ including conductor tracks of said external bit line 
pair. and conductor tracks carrying the test signals and 
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shielding with respect to said conductor tracks of said 
external bit line pair. 

13. The integrated semiconductor memory according to 
claim 1. wherein in a test mode. one of said bit lines of said 
external bit line pair is precharged to logical 1. and the other 
of said bit lines of said external bit line pair is precharged to 
a potential being lower than the value of logical l by half an 
amount by which said one bit line of said external bit line 
pair precharged to logical 1 drops in the case of error. 

* * * * * 


