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FIG. 15 illustrates a DQS routing circuit 6§20 according to
an embodiment. As shown, the DQS routing circuit 620
includes a first DQS pin 1501 that is coupled to a corre-
sponding DQS signal line 324, a second DQS pin 1502A that
is coupled to a corresponding module DQS line YA s, a
third DQS pin 1502B that is coupled to a corresponding
module DQS line YBj,,5 The DQS routing circuit 620
further includes a first write strobe path coupled between the
first DQS pin 1501 and the second DQS pin 1502A and a
second write strobe path coupled between the first DQS pin
1501 and the third DQS pin 1502B. The first write strobe
path includes a write strobe buffer 1510 that buffers a write
strobe, a write strobe receiver 1520 that samples the write
strobe according to the buffered module signal CK0. The
sampled write strobe is provided to the 1)Q routing circuits
320 as the write strobe WDQS. The first write strobe path
further includes a first write strobe transmitter 1530A that
transmits the write strobe to one or more memory devices
112 coupled to the module strobe line YA, ;5. The second
write strobe path includes the write strobe buffer 1510, the
write strobe receiver 1520, and a second write strobe trans-
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mitter 15308 that transmits the write strobe to one or more
memory devices 112 coupled to the module strobe line
YBpos The first and second write strobe transmitters,
1530A and 1530B, are controlled by two enable signals,
ENA and ENB, respectively, such that the first write strobe
path and the second write strobe path can be selectively
enabled/disabled by the enable signals. ENA and ENB.

The DQS routing circuit further includes a read strobe
path coupled between the first DQS pin 1501 and a selected
one of the second and third DQS pins 1502A and 1502B. In
the read strobe path, a select circuit 1550 (e.g.. a multi-
plexor) selects either a read strobe signal received via DQS
pin 1502A or a read strobe signal received via DQS pin
15028 based on one or both of the enable signals ENA or
ENB. The selected read strobe signal is delayed in a delay
circuit 1560 by an amount controlled by the delay signal DS,
and sampled by a sampler circuit 1570 according to the
buffered module clock signal CK0. The sampled read strobe
is provided to the DQ routing circuits 320 as the read strobe
RDQS and is transmitted by transmitter 1580 onto the
corresponding strobe signal line 324 via the first DQS pin
1501.

FIG. 16 illustrates a DQ routing circuit 320 according to
an embodiment. As shown, the DQ routing circuit 320

includes a first DQ pin 1601 that is coupled to a correspond- 2

ing DQ signal line 130, a second DQ pin 1602A that is
coupled to a corresponding module DQ line YA, a third
DQ pin 1602B that is coupled to a corresponding module
DQ line YBy,,. The DQ routing circuit 320 further includes
a first write data path coupled between the first DQ pin 1601
and the second DQ pin 1602A and a second write data path
coupled between the first DQ pin 1601 and the third DQ pin
1602B. The first write data path includes a write data buffer
1610, a write data receiver 1620 that samples write data

according to the write strobe WDQS from the DQS routing 33

circuit 620, and a first write data transmitter 1630A that
transmits the write data to one or more memory devices 112
coupled to the module data line YA, The second write
data path includes the write data buffer 1610, the write data
receiver 1620. and a second write data transmitter 16308
that transmits the write data to one or more memory devices
112 coupled to the module data line YB,,. The first and
second write data transmitters, 1530A and 15308, are con-
trolled by two enable signals, ENA and ENB, respectively.
Thus, the first write data path and the second write data path
can be selectively enabled/disabled by the enable signals,
ENA and ENB.

The DQ routing circuit further includes a read data path
coupled between the first DQ pin 1601 and a selected one of

the second and third DQ pins 1602A and 1602B. In the read s

data path, a select circuit 1650 (e.g.. a multiplexor) selects
either a read data signal received via DQ pin 1602 A or a read
data signal received via DQ pin 1602B based on one or both
of the enable signals ENA or ENB. The selected read data

signal is delayed in a delay circuit 1660 by an amount 53

controlled by the delay signal DS. The delayed read data
signal is then sampled by a receiver circuit 1670 according
to the read strobe RDQS from the DQS routing circuit 620,
and transmitted by transmitter 1680 onto the corresponding
data signal line 130 via the first DQ pin 1601.
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FIG. 15 illustrates a DQS routing circuit 6§20 according to
an embodiment. As shown, the DQS routing circuit 620
includes a first DQS pin 1501 that is coupled to a corre-
sponding DQS signal line 324, a second DQS pin 1502A that
is coupled to a corresponding module DQS line YA s, a
third DQS pin 1502B that is coupled to a corresponding
module DQS line YBj,,5 The DQS routing circuit 620
further includes a first write strobe path coupled between the
first DQS pin 1501 and the second DQS pin 1502A and a
second write strobe path coupled between the first DQS pin
1501 and the third DQS pin 1502B. The first write strobe
path includes a write strobe buffer 1510 that buffers a write
strobe, a write strobe receiver 1520 that samples the write
strobe according to the buffered module signal CK0. The
sampled write strobe is provided to the 1)Q routing circuits
320 as the write strobe WDQS. The first write strobe path
further includes a first write strobe transmitter 1530A that
transmits the write strobe to one or more memory devices
112 coupled to the module strobe line YA, ;5. The second
write strobe path includes the write strobe buffer 1510, the
write strobe receiver 1520, and a second write strobe trans-
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mitter 15308 that wransmits the write sirobe to one or more
memory devices 112 coupled to the module strobe line
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path and the second write strobe path can be selectively

enabled/disabled by the enable signals. ENA and ENB. 1
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The DQS routing circuit further includes a read strobe
path coupled between the first DQS pin 1501 and a selected
one of the second and third DQS pins 1502A and 1502B. In 10
the read strobe path, a select circuit 1550 (e.g.. a multi-
plexor) selects either a read strobe signal received via DQS b
pin 1502A or a read strobe signal received via DQS pin
15028 based on one or both of the enable signals ENA or
ENB. The selected read strobe signal is delayed in a delay 15
circuit 1560 by an amount controlled by the delay signal DS,
and sampled by a sampler circuit 1570 according to the
buffered module clock signal CK0. The sampled read strobe
is provided to the DQ routing circuits 320 as the read strobe
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RDQS and is transmitted by transmitter 1580 onto the 20
corresponding strobe signal line 324 via the first DQS pin
1501.

FIG. 16 illustrates a DQ routing circuit 320 according to
an embodiment. As shown, the DQ routing circuit 320
includes a first DQ pin 1601 that is coupled to a correspond- 25
ing DQ signal line 130, a second DQ pin 1602A that is
coupled to a corresponding module DQ line YA, a third
DQ pin 1602B that is coupled to a corresponding module
DQ line YBy,,. The DQ routing circuit 320 further includes
a first write data path coupled between the first DQ pin 1601 3
and the second DQ pin 1602A and a second write data path
coupled between the first DQ pin 1601 and the third DQ pin
1602B. The first write data path includes a write data buffer
1610, a write data receiver 1620 that samples write data
according to the write strobe WDQS from the DQS routing 33
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circuit 620, and a first write data transmitter 1630A that
transmits the write data to one or more memory devices 112
coupled to the module data line YA, The second write
data path includes the write data buffer 1610, the write data
receiver 1620. and a second write data transmitter 16308
that transmits the write data to one or more memory devices
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112 coupled to the module data line YB,,. The first and
second write data transmitters, 1530A and 15308, are con-
trolled by two enable signals, ENA and ENB, respectively.
Thus, the first write data path and the second write data path 4
can be selectively enabled/disabled by the enable signals, |
ENA and ENB.

The DQ routing circuit further includes a read data path
coupled between the first DQ pin 1601 and a selected one of
the second and third DQ pins 1602A and 1602B. In the read s
data path, a select circuit 1650 (e.g.. a multiplexor) selects DS
either a read data signal received via DQ pin 1602 A or a read
data signal received via DQ pin 1602B based on one or both
of the enable signals ENA or ENB. The selected read data
signal is delayed in a delay circuit 1660 by an amount s
controlled by the delay signal DS. The delayed read data CKO
signal is then sampled by a receiver circuit 1670 according
to the read strobe RDQS from the DQS routing circuit 620,
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and transmitted by transmitter 1680 onto the corresponding
data signal line 130 via the first DQ pin 1601. 60
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