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C3

C[6:4] BA CA

< KXo XKV

BA = bank address No need to pay attention
CA = column address

PAR = parity check

SID = stack ID

EN AP = automatically precharge enabled

C

N

DIS AP = automatically precharge disabled
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CK ¢

Command READ X X X X X X X X X X X_

<« RL=6 >
DOSCK_ ™| tDQSCK tQSH  tQSL {DQSCK
-—- /—

| thgI{ " | tHZ(max
tQH tHZ(min

tLZ(max

DATA i

(odd bytes) jLZ_(rrm

(last data vaild) (( D Da | Da Da+2 | D
7

(first data no
longer valid)

(all outputs
collectively) T
DATA

(even bytes) I/
(last data vaild) (( D Da | D Da+2 D

(first data no
longer valid) )) D D . .

(all outputs
collectively) 17

1. tDQSCK may span multiple clock periods.

2. A burst length of 4 is shown. % No need to pay
. o #] attention

3. Early/Late data transition of a DQ or DBI can vary within a burst.

4. Da,a+1,a+2,a+3=data-out for READ command a.
D=last data-out from previous READ command (not if first READ after reset, MRS, self refresh or
write-to-read).

FIG. 3
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Odd Bytes

DATA
Even Bytes
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0dd Bytes

DATA
Even Bytes
PAR Dag Da+l}
FIG. 5
R ] ACT PRE |y
C RDO | RD1 | RD2
DQ High-z DQO | DQ1 | DQ2 |t
PAR High-z PAR O | PAR 1| PAR 2 [
RDQS EpEpEp iR
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Data

CLK

Data
CLK

Data
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/8802

Transmit a first data read instruction to a memory

¢ /S804

Receive a first data signal and a sampling pulse signal returned by
each check pin in the target memory

¢ /806

Time-shift each first data signal through a delay circuit to align a
target level value in each first data signal after the time shift with
the sampling pulse signal to obtain a first delay parameter

¢ /808

when receiving a second data signal returned by each check pin in
the memory, time-shift a target data signal in each second data
signal through the delay circuit to align a target level value in each
second data signal after the time shift to obtain a second delay
parameter

¢ 810

Determine a sampling delay parameter of each check pin based on
the first delay parameter and the second delay parameter

FIG. 8
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Mode register 7 (MR7)

Field Bit Function description
CATTRIP OP7 0 - Clear CATTRIP pin (default)
1 - Assert the CATTRIP pin to "1"
Reserved word | OP6 0
DWORD OP[5:3] Only valid when a loopback function is enabled under OP0
MISR control 000 - Preset value
MISR/Ifsr of DWORD is 0xAAAAh, and
LFSR COMPARE STICKY bits of DWORD are all set to 0.
001 - LFSR mode (read direction)
010 - Register mode (read and write instructions)
DWORD write is captured directly into a MISR register
without compression. The MISR register will include the
most recent write data.
011 - MISR mode (write direction)
100 - LFSR compare mode (write direction)
DWORDread |OP[2:1] Only valid when a loopback function is enabled under OP0
multiplex 00 - Reserved word
control 01 - Reply data from the MISR register (default)
10 - Reply data from an Rx path sampler
11 - Reply LFSR COMPARE STICKY (optional)
DWORD OPO 0 - Disabled (default)
loopback 1 - Enabled; supporting a link test circuit

All write and read come to/from MISR
(No additional activation required for write/read - column
addresses are ignored in this mode)

FIG. 9
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Out3 Out2 Outl Out0

|

B0 T B PR PR

CLK
Ml
MO
In3 In2 Inl In0
FIG. 10
Mode register 0 (MRO)
Field Bit Function description
Test mode OP7 0 - Normal operation (default)

1 - Test mode (vendor specific)

Address, instruction bus, and row and OP6 0 - Disabled (default)

column bus parity check 1 - Enabled

DQ bus write parity check OP5 0 - Disabled (default)
1 - Enabled

DQ bus read parity check OP4 0 - Disabled (default)
1 - Enabled

Reserved word OP3 0

Temperature compensated self-refresh OoP2 0 - Disabled

(TCSR) 1 - Enabled (default)

Write DBIac OP1 0 - Disabled

1 - Enabled (default)

Read DBIlac OPO 0 - Disabled
1 - Enabled (default)

FIG. 11
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DWORDO

DWORDI

DWORD?2

DWORD3

Byte0 mist/Ifsr

Bytel misr/Ifsr

Byte2 misr/Ifsr

Byte3 mist/Ifsr

DQ D
- » DQ
DBI1 MSB LSB DM

|FIR| FIR| FIR|FIR|FIR|FIR| FIR| FIR| FIR|FIR|

FIG. 12

DELAY calibration

PAR[0] —»{ DE || DE —»| DE |» ... —»

PAR[1] —»| DE —» DE > DE |» ... —»

PAR[2] —»| DE > DE —»| DE |» ... —»

PAR[3] —»{ DE | DE —»| DE |» ... —»

DE

DE

DE

DE

DE

DE
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DE

DE

DE

DE

DE
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(A)

[ 1

(B)

Clock

PAR[O] [ 1
PAR[1] [ i
PAR[2] [
PAR[3] [

©
FIG. 16

B e

A A
| Clock — | I I
PARIO] [ T ]
PAR[1] [ ] :
PAR[2] [ & 1
PAR[3]. [ i ]

DWORD
MISR circuit

HBM host HBM DRAM
Configure a DWORD MISR circuit
HBM mode to a DWORS read LFSR mode
—» configuration >
unit
Read
. . Read
Read PAR instruction . . |
training unit ™| transmission ™ InStI'liIC‘[l'Ol’l
unit analysis
Read PAR Read PAR
< path delay [« transmission |e———
control circuit unit
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Processing apparatus for a check pin of a
memory

1802
Instruction transmission module

| 1804
Signal receiving module

| 1806
Signal time shift module

| 1808
Delay determining module

FIG. 18

Processing apparatus for a check pin of a
memory

1802
Instruction transmission module

| 1804
Signal receiving module

| 1806
Signal time shift module

[ 1808
Delay determining module

[ 1810
Mode configuration module

FIG. 19
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Memory
A

Processor

Internal memory

Database

Non-volatile storage medium

|

|

|

System bus

|

Input/Output interface

|

Communication
interface

Computer device
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Memory
A

Processor

Internal memory

Operating system |

Computer program |

Non-volatile storage medium
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System bus
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Input/Output interface
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Input apparatus
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interface

Computer device
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