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Abstract

In recent system-on-chip (SoC) designs, several hundred embedded memory cores have occupied the largest portion of
the chip area. Therefore, the yield of SoCs is strongly dependent on the yield of the embedded memory cores. If all
memories had built-in self repair (BISR) with optimal repair rates, the area overhead would be very large. A bit-map
sharing method using a memory grouping is proposed to reduce the area overhead. Since the bit-map memory occupies
the largest portion of the area of the built-in redundancy analysis (BIRA), the proposed bit-map sharing method can
greatly reduce the area overhead of the BIRA. Based on the experimental results, the proposed method can reduce the
area overhead by about 80%.

Keywords : Memory grouping, Built-in self repair (BISR), Built-in Redundancy Analysis (BIRA),

Bitmap memory sharing
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Flow of the proposed method.
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Table 1. Memory information.

Nol HE | &9 | Fo4 | mig nao - A
A7 | 27 | (MHz) | $20Mb) XY

1] 16 128 133 10 10 10

2| 16 128 133 10 10 20

3| 16 128 266 10 10 30 | 10,

4 16 128 266 10 10 40 | 20,

5| 16 256 133 20 20 0 | 39

6| 16 256 133 20 20 60 0

7| 16 256 133 20 20 70 ’

8| 16 256 133 20 20 80 | 90

9| 32 512 133 40 40 90
10| 32 512 133 40 40 100
¥ 2 BIRAS X H|w
Table 2. Area comparison of BIRA.

3L 0 =] 3L O &
_ 2z :OTrO]'X] O icle e e
0| o o | FEBRA L BRA |
T iy @wiv | © "7
3 2 202301 134867 2 33.3
4 2 269734 134867 2 50.0
5 2 404602 202301 2 50.0
6 3 539469 202301 2 62.5
7 3 674336 202301 2 70.0
8 3 809203 269734 3 66.7
9 4 1078937 269734 3 7.0

10 4 1348672 269734 3 80.0

11 5 1416105 269734 3 81.0

12 5 1483539 269734 3 81.8

13 6 1550973 337168 4 78.3

14 6 1618406 337168 4 79.2

15 6 1753273 472035 5 73.1

20 8 2697344 539469 6 80.0

30 12 4046015 809203 9 80.0

40 16 5394687 1078937 12 80.0

50 20 6743359 1348672 15 80.0
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