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WO 02/ 45094 CLAIMS 1. An integrated circuit device, conprising: PCT/USO I
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and each colum (23) having coupled to it a plurality 5 of nmenory cells; a
first redundant row { 17) of nmenory cells; a first redundant col um ( 18)
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(203).  storage location 232 is freed by clearing “Valid 1” in the storage location 238. The failing column is stored in

storage location 244 (“Column Number 2”), and “Valid 2” in the storage location 248 is set.
If the control block 203 is in state S5 or state S4, paths E7 and E8 take the control block 203 to state S6.
In state S6, all redundant rows and the redundant columns have been assigned. The E7 path is taken when there
30 is either a single or multiple bit error that does not match “Row Number 0,” as determined by the comparator
250, and the failing bit does not match “Column Number 2,” as determined by the comparator 258. For a single
bit error, the storage location 232 (“Row Address 17) is assigned the failing row number, the storage location
234 (“Column Number 17) gets the failing bit number, and “Valid 1” in the storage location 238 is set. For a
multiple bit error, if “Must Repair 0” in the storage location 226 is clear, “Row Address 0” in the storage
35 location 222 is transferred to “Row Address 1” in the storage location 232, “Column Number 0” in the storage
location 224 is transferred to “Column Number 1 in the storage location 234, and the new failing row is stored
in the storage location 222 (“Row Address 0”). The “Must Repair 0 bit of the storage location 226 is set as
well. If there is a multiple bit error and “Must Repair 0” is already set, then “Row Address 1” in the storage
location 232 is assigned the failing row number, “Column Number 1” in the storage location 234 gets the failing

40 bit number, “Valid 1” in the storage location 238 is set, and “Must Repair 1” in the storage location 236 is set.
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_g_ WD 021-1509.t PCT/USOL/5008.1 6. A nmethod for replacing defective
menory cells in a nenory array, conprising: testing a fast row (21 ) of
menory celbe2i4svei he nenory array (10); detecting a first detrasbi/soesqrenory
cell coupled to the first row (21); 5 providing, to a control circuit
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descrnbed in the claims below. It is therefore evident that the particular embodiments disclosed above may be

altered or modified and all such variations are considered within the scope and spirit of the invention.

25 Accordingly, the protection sought herein is as set forth in the claims below.
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WD 02/.t509-4 PCT/USOL/ 50084 12. The nethod of claim 11, further
conprising: in response to a match between the colum infornmation
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30 circuit (203).

4. The integrated circuit device of claim 4, further comprising a second comparator (252) coupled
to the first register (220) and coupled to receive a column address from the test unit (201), the second
comparator (252) adapted to compare the column address to an assignment in the first register (220) and provide

35 an output signal,

5. The integrated circuit device of claim 7, further comprising a first logic circuit (260) having
first and second input terminals and an output terminal, the first input terminal coupled to the first register (220),
the second input terminal coupled to receive the output signal from the second comparator (252), and the output

40 terminal coupled to the control circuit (203).
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10t ss” 109%& () 8 \ Th]é(%%%oé 2)f claim 7, w?xerem %Ol'Qg the as%gnment n a(rggxster é2&) comprlggs storing, in

20 a first redundant row register (220), the row information associated with the first and second defective memory

cells.

9. The method of claim 8, further comprising:
testing a second row (21) of memory cells in the memory array (10);
25 detecting a first defective memory cell coupled to the second row (21); and
providing, to the control circuit (203), row information and column information associated with the first

defective memory cell coupled io the second row (21).

10. The method of claim 9, further comprising storing the row information and column
30 information associated with the first defective memory cell coupled to the second row (21) in a second redundant

row register (230).

11. The method of claim 10, further comprising;
testing a third row (21) of memory cells in the memory array (10);
35 detecting a first defective memory cell coupled to the third row (21);
providing row information and column information associated with the first defective memory cell
coupled to the third row (21) to the control circuit (203); and
comparing the column information associated with the first defective memory cell coupled to the third
row (21) with the column information stored in the second redundant row register (230).
40
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testing a fourth row (21) of memory cells in the memory array(10);
10 detecting a first defective memory cell coupled to the fourth row (21);
providing row information and column information associated with the first defective memory cell
coupled to the fourth row (21) to the control circuit (203);
comparing the column information associated with the first defective memory cell coupled to the fourth
row (21) with the column information stored in the redundant column register (240); and
15 in response to a mismatch between the column information associated with the first defective memory
cell coupled to the fourth row (21) and the column information stored in the redundant column
register (240), storing the row information and column information associated with the first
defective memory cell coupled to the fourth row (21) in the second redundant row register
(230).
20
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