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JC42 Memory JC16 Interface Technology

JC423B | DRAM Functions, Features & Pinouts | JC40 Digital Logic

JC423C | DRAM Timing and Parametrics JC40.4 | Registered & Fully Buffered Memory Module Support Logic
JC424 NonVolatile Memory ( Flash etc. ) JC40.5 | Logic Validation and Verification

JC426 Low Power Memory JC63 Multiple Chip Packages

JC45 Memory Cards and Modules JC64 Flash — Embedded, Cards and Modules

JC45.1 | Registered Modules ( RDIMM ) JC641 Electrical Specifications

JC45.3 | UDIMM, SODIMM, MiniDIMM, etc. JC642 Mechanical Specifications

JC45.4 FBDIMM, LRDIMM, etc. JC645 UFS Measurement

JC45.5 | Connector Electrical Specifications JC648 Solid State Drives ( SSD )

JC45.6 | Hybrid Modules
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AZ LPDDR L1/ \iE3EEI 38 IBHE, - BEMUTERIESE :

» LPDDRS Link ECC and Error Reporting

» LPDDR5 Mode register definition. MR20

» LPDDRS5 tWCK2DQ AC parameters

+ LPDDR5 Read DQ calibration function and
timing

« LPDDR5 ODT ( On-Die Termination) function
and timing

* LPDDRS5 Non-target ODT

» LPDDRS5 Refresh command

+ LPDDR4X CK and DQS single-ended mode
DQ & CA Rx parameters

+ LPDDR5 MR 41

» LPDDRS Mode register definition MR1

» LPDDR4X single-ended mode for Clock and
Strobe

« LPDDR4 Partial Array Self-Refresh ( PASR )

« Proposed LPDDRS5 Duty Cycle Monitor ( DCM )

+ LPDDRS ZQ Calibration.

+ LPDDRS Enhanced RDQS training mode.

+ LPDDR5 Single Ended WCK

» LPDDRS5 Single Ended CK

» LPDDRS5 Scope

» LPDDRS Pin description

« Proposed LPDDR5 Mode Register 12 ( MR12)

» LPDDRS5 Mode register definition. MR14

* Proposed LPDDRS5 Write Clock Timing

* Proposed LPDDR5 Clock Frequency Change

» LPDDR5 Mode register definition. MR15

* Proposed LPDDRS Clock Timing

* Proposed LPDDR5 Output timing reference
load

* Proposed LPDDR5 Output Slew Rate

* Proposed LPDDR5 tLZ (RDQS) tLZ (DQ)
tHZ (RDQS) tHZ (DQ)

* Proposed LPDDR5 Post Package Repair

* Proposed LPDDRS Multi-Purpose Command

(MPC)

* Proposed LPDDR5 WCK-DQ Training

* Proposed LPDDR5 Mode Register 30 ( MR30 )

+ LPDDR5 RDQS Toggle Mode

» LPDDR5 WCK2CK SYNC Off Timing Definition

* LPDDR5 Auto Precharge Command Timing
Constraints

* LPDDR5 CAS Command Timing Constraints

» LPDDR5 Mode register definition MR17

* LPDDR5 Mode register definition MR16

» LPDDR5 Mode register definition MR13
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Symbol Type Description Note
Clock: CK_t and CK_c are differential clock inputs. All Double
Data Rate (DDR) Command/Address inputs are sampled on both
crossing points of CK_t and CK_c. The first crossing point is the
CK_t,CK_c Input rising(falling) edge of CK_t (CK_€c) and second crossing point is
falling(rising) edge of CK_t (CK_Ec). Single Data Rate (SDR)
inputs, CS is sampled on the crossing point that is the
rising(falling) edge of CK t (CK Cc).
Chip Select: CS is part of the command code, and is sampled on
the rising(falling) edge of CK_t (CK_c) unless the device is in
CS Input )
power-down and Deep Sleep mode where it becomes an
asynchronous signal.
CA6:0] Inout Command/Address Inputs: CA signals provide the Command
i P and Address input according to the Command Truth Table
DQJ15:0] /10 Data Input/Output: Bi-direction data bus.
WCKJ1:0]_t Inout Data Clocks: WCK_t and WCK_c are differential clocks used for
WCK]1:0] ¢ P WRITE data capture and READ data output.
RDQS t | Read Data Strobe : RDQS t and RDQS c are the differential
RDQS [1:0] t /0 output clock signals used to strobe data during a READ operation. 1
RDQSI1:0] ¢ | RDQS ¢ | And RDQS tis also used as a Parity pin at Write with Link -
:Output | Protection enabled.
Data Mask Inversion: DMI achieves multiple function such as
DMI[1:0] 1o Data Mask (DM), Data Bus Inversion (DBI), and Parity at read with 1
' ECC operation by setting the Mode Register and DMl is a bi-
directional signal and each byte of data has a DMI signal.
ZQ: ZQ is used to calibrate the output drive strength and the
termination resistance as calibration reference. There is one ZQ
2Q Reference pad per die. The ZQ pin shall be connected to VDDQ through a
240Q +1% resistor.
vDDQ,
VDD1, . o o .
VDD2H, Supply | Power Supplies: Isolated on the die for improved noise immunity.
VDD2L
Vss GND Ground Reference: Power supply ground reference
RESET n Input RESET: When asserted LOW, the RESET_n signal resets the die.
Re- set_n is an asynchronous signal.
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A Fig 1 LPDDRS pin description

A Fig 2 LPDDRS x64 package
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DDRS5 RS EF T REARSHELSE 0.1 kSR * £F5%
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T2 5% EsTH DDR5, HBM3 E2 GDDR6 © italT :

55 0.3 hie » %248 0.7 hREAK 0.9 hk A B S HEEL0ER

DDRS Full Spec Preparation Plan Next

Initial draft{0.3) with all pass hold ballots is prepared

Inbel| Cox) has worked on il Appreciate all the work, Mow n JO42 3

+ Plan full spec 0.7{feature & core param fix) =* 0.9(including
all 10 params)

Full spec 0.3

~sheiwing m Mar 18 mig

Works of this Quarter : Ballots

12 ballots are ganerated and under vote count
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2.3 HBM EhRECIEES !
HBM3 B2k - £FRB{T03
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HEBAS o
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Ongoing Discussion Topics:

i+ HBMZ Discussions
Coarmmarsd Truth Table aptiani
R command Bandwidth limizatinns and bmpact on
Freclarge /Refpesh dlats
Rallower andd power delivery concerns

HBM2 EITPEYRZERW R -

Gilwhal Staadavds far the Mirrmsizerasies hm

Ongoing Discussion Topics:

HEM2:
Biry dofinitn evand 200
- Mew addressing aption for 12Chk, 1608 and 1 2H supporn
MISE Polyraimial wpdales
= Ballmap changes for additional addresses
Ballmap changes for impeoved W03
= Die edge 1o FHY hump platement
CATTRP fiqure clarificanans
= Fulditmnal stack hesght oglions for thimner than 720wm # /= 25um
- B Merallurgy snd impect on Bumg geometry
Hall Wialth Mode

2.4 GDDR6 EHREECITEE
GDDR6 IR AFIXBLABH * BTG AT T —=3

5ZERHHE
AFIHER

(MCP) #318 :
—{7 LPDDR4 2ch PoP package 122575 ©

2.6 FEIESIHECISEE (eMMC/UFS ) #8418 :
BRUFS3.089 BB A BT - F—BEAHRIBET S
BETERIER o

HARUSERY Full spec update.
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* UFS Product Serial Number Length Reduction

» eMMC v5.1 Automotive Temperature Extension

* eMMC v5.1 Too High/Low Temperature Notification
* eMMC v5.1 Host Initial Refresh Operation

« eMMC MID Extension

* UFS v3.1 Host-aware Performance Booster
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- Earth & Human-Civilization Enriched from the Industrial Revolution to the Science-and-Technology

Revolution

- An Emerging Transformative Revolution in the 21st Century » Cloud Computing, Big Data, IoT,

Machine / Deep Learning, and Atrtificial Intelligence

- Innovative Genetic Engineering to Improve Human Life : Microbiome therapies, Synthetic Biology,
Genome Editing

- Innovative Convenience-Store Shopping — "Just Walk Out" Technology

- Human Life Being Enriched by Many Applications Created by Nanometer Silicon-Intelligence Systems

- What is Our Semiconductor Industry's View on Moore's Law ?

- Silicon Age1.0 - 3.0

- Heterogeneous Technology Integration for More Functionality

- An Unlimited Number of loT Products Emerging
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- A Sketch of Future Silicon Economy Potential Due to Many Silicon-Intelligence Applications Being
Created by HI-VME

- 3D Vision Sensing & Things Capture for Emerging Applications such as 4Cs & Al / Robotic / Industry 4.0

- VR /AR Application : Oculus Rift & Touch

- Al Vision : 3D Depth Map IC & Platform

- Al Vision for Medical Usage : Touchless Technology in Surgery

- Enjoy Explosive I° Exp erience & Economy : HI x Al x 10T Technology Innovations Leading Civilization

to A New Value-Added Integration (VI ) Era with Pervasive Intelligences ( Pl )
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