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20

Configure an operating mode of a register circuit in a memory by using a
host, to obtain a training register that supports reading and writing

v P 204

Transmit a sample write data signal to the memory by using the host

! /206

Sample the sample write data signal based on a sampling signal by using the
memory, and cache a sampled write data signal obtained from the sampling
into the training register

! 208

Perform delay adjustment training on a write data delay control circuit
arranged on the host based on the sample write data signal to obtain a trained
write data delay control circuit in a case that the sampled write data signal
read by the host from the training register is inconsistent with the sample
write data signal

! 210

Perform signal offset adjustment on an inputted write data signal by using the
trained write data delay control circuit, to obtain a target write data signal
aligned with a sampling edge of the sampling signal, the target write data

signal being to be written to the memory

FIG. 2

. Data bit . .
Function width Functional description
Bus data 128 bits Write data bus signal of memory
Mask data 16 bits Mask signal for write data
Bus . . . .
inversion 16 bits Data bus inversion signal
data

FIG. 3
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Domain Bit Description
Reserved 7™ bit 0
Used only when the 1 bit is enabled
000-Preset

Data word multi-input shift
register control

4™ bit to 6
bit

Data word multi-input shift register is set to
0xAAAA, and data word linear feedback shift
register_compare flag bit is set to all zeros.

001-Linear feedback shift register mode (read
direction)

010-Register mode (read-write direction), in which
content written by a data word is directly sampled
into the multi-input shift register without
compression, and the content of the multi-input
shift register is updated to the latest written data.

011-Multi-input shift register mode (write direction)

100-Linear feedback shift register comparison
mode (write direction).

Data word read multiplexer
control

2™ bit to
3" bit

Used only when the 1* bit is enabled
00-Reserved

01-Return data from a multi-input shift register
(default)

10-Return data from a receiving path sampler

11-Return linear feedback shift
register compare_flag bit (optional)

Data word self-loop test

1% bit

0-Disable (default)

1-Enable, enable a link test circuit mode. All write
data (or read data) are to be written to the
multi-input shift register (or read from the
multi-input shift register) (that is writable/readable
without any additional activation - a column
address is ignored in this mode).

FIG. 11
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A 1902

Set a value of a mode register in a memory to a target
value by using a host, the mode register being a
register configured to configure an operating mode of
aregister circuit, the target value being a value
corresponding to a read-write mode supported by the
register circuit, a write data delay control circuit
being arranged on the host, the write data delay
control circuit including a plurality of subcircuits,
one of the subcircuits being configured to control a
delay of a subsample signal, the subcircuit including
write data delay units that are successively
connected, each of the write data delay units being
succeeded by a tap interface, the tap interface
supporting exporting of a signal from the subcircuit

¥ /Jl914

Determine delay adjustment information for the
subcircuit based on the first adjustment information
and the second adjustment information

v /J 1904

Control the register circuit to operate in the read-
write mode by using the target value, to obtain a
training register that supports reading and writing

Determine a target tap interface from the subcircuit
based on the delay adjustment information, to obtain
a trained initial subcircuit, a target write data delay
unit before the target tap interface being configured
to perform signal offset adjustment on the subsample
signal corresponding to the subcircuit through delay
processing, to obtain a signal aligned with a sampling
edge of the sampling signal, the subsample signal on
which the signal offset adjustment is performed by
using the initial subcircuit being aligned with the
sampling edge of the sampling signal

v J 1906

v /J1918

Transmit a sample write data signal to the memory
by using the host, the sample write data signal
including a plurality of subsample signals

v J 1908

Sample the sample write data signal based on the
sampling signal by using the memory, and cache a
sampled write data signal obtained from the sampling
into the training register, the sampled write data
signal including a plurality of subsampled signals
respectively corresponding to the plurality of
subsample signals

{ 1910

Adjust, for each subcircuit in the write data delay
control circuit in a first state in which the memory
has sampled the subsample signal corresponding to
the subcircuit based on the sampling signal, the
subcircuit for the purpose of increasing a delay of the
subsample signal corresponding to the subcircuit in a
case that the sampled write data signal read by the
host from the training register is inconsistent with the
sample write data signal, to obtain first adjustment
information for the subcircuit until a second state in
which the memory has not sampled the subsample
signal corresponding to the subcircuit based on the
sampling signal occurs

Gradually adjust the initial subcircuit for advanced
training for the purpose of increasing or decreasing a
delay of a target subsample signal based on the initial

adjustment information of the initial subcircuit for
advanced training in a case that the host has not read
the plurality of subsampled signals from the training

register at one time, until the host is enabled to read
the plurality of subsampled signals from the training
register at one time to obtain a trained write data
delay control circuit, the target subsample signal
being a subsample signal corresponding to the initial
subcircuit for advanced training, the initial subcircuit
for advanced training being the initial subcircuit
corresponding to the subsample signal that has not
been read, the initial adjustment information of the
initial subcircuit for advanced training being
adjustment information used during single-circuit
delay adjustment training to obtain the initial
subcircuit, the trained write data delay control circuit
including a plurality of trained target subcircuits,
each subsample signal on which the signal offset
adjustment is performed by using each target
subcircuit being aligned with the same sampling edge
of'the sampling signal

; 1920

v /J1912

Restore the second state to the first state, and adjust
the subcircuit for the purpose of decreasing the delay
of'the subsample signal corresponding to the
subcircuit, to obtain second adjustment information
for the subcircuit until the second state in which the
memory has not sampled the subsample signal
corresponding to the subcircuit based on the
sampling signal occurs

Use each initial subcircuit as each target subcircuit to
obtain the trained write data delay control circuit in a
case that the host is enabled to read the plurality of
subsampled signals from the training register at one
time

* J 1922

Perform signal offset adjustment on an inputted write
data signal by using the trained write data delay
control circuit, to obtain a target write data signal
aligned with a sampling edge of the sampling signal,
the target write data signal being to be written to the
memory

FIG. 19
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