GINMYS noswrinmys

INDIGO MICROSYSTEMS LTD

CopepxaHue
LPDDRA(AX) ...ttt ettt e e e e e aaaaas 3
Y YU = Lot 8 =Y N 3
1] o1 (T 3
) [ 1 L PP TPPPPRPRTPRPRPRP 4
01 T T 1= PP PP TPPRPRRP 7
O P 7
B =] 00 LT T= 1o o PPN 8
RV 22 ! TR 8
RV N 8
{01V o TP TRPPRPT 8
1D o o 9

http://wiki.inmys.ru/ 1 Printed on 2025/04/09 09:57


https://www.inmys.ru
https://www.inmys.ru
https://www.inmys.ru
http://wiki.inmys.ru/wiki:cmp:mem:lpddr4:start

nvys € INMYS  nvvs wi

INDIGO MICROSYSTEMS LTD

Printed on 2025/04/09 09:57 2 http://wiki.inmys.ru/


http://wiki.inmys.ru/wiki:cmp:mem:lpddr4:start
https://www.inmys.ru
https://www.inmys.ru
https://www.inmys.ru

&INMYS

INDIGO MICROSYSTEMS LTD

INMYS WIKI INMYS

WHAEHEFAMK ONA MHHEHEPDS

LPDDR4(4x)

LPDDR4(4x)

Manufacturers
) . BGA200 up to
https://semiconductor.samsung.com/dram/Ipddr/Ipddré4x/ Samsung 32Gb and more
) . . BGA200 up to
https://product.skhynix.com/products/dram/Ipddr/Ipddr4x_4.go SKHynix 32Gb and more
BGA200 up to
https://www.micron.com/products/dram/Ipdram/part-catalog Micron 24Gb (kynun
Elpida)
https://www.nanya.com/en/Product/List/547/2356 Nanya ggégoo up to
Quimonda ObaHkpoTunach
https://www.issi.com/US/product-dram-lpddr4.shtmi ISSI BGA200 up to

8Gb

https://www.alliancememory.com/products/lpddr4-mobile-ddr4/

Alliancememory

BGA200 up to
8Gb

https://www.intelligentmemory.com/dram-components/LPDDR4/

Intelligentmemory

BGA200 up to
8Gb

https://www.winbond.com/hg/product/mobile-dram/low-power-ddr4-ddrdx-sdram/?__locale=en

Winbond

BGA200 up to
4Gb

https://www.apmemory.com/products/low-power-dram/

Apmemory

512Mb(x16)
under
development
(Ooyka
Powerchip)

https://www.cxmt.com/en/products/lpddrdx-dram/

ChangXin Memory
Technologies

No info

https://en.biwin.com.cn/ BIWIN packaging only?
100% S N N R W R e e L L L T F
iiIIIIIIIliiiiiii--ii=--------------------.---
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25%
0%
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® Samsung @ 5K Hynix Micron Group @ Nanya @ Winbond Powerchip @ Elpida @ Others
Table
MT53D512M32D2DS-053WT:D|Micron LPDDR4\4x 32b|16gb |-20...85/EOL|D9WHZ
H2AB32G32D6CPAAI HWA LING LPDDR4  |3733|32b|32gb |-40...95
(axeme)
W66BQ6NB Winbond LPDDR4X 2Gb
W66CQ2NQ Winbond LPDDR4X 4Gb
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NCLD4CIMA256M32 FORESEE LPDDR4 8Gb

NCLD4C2MA512M32 FORESEE LPDDR4 16Gb

NCLD4C2MA768M32 FORESEE LPDDR4 24Gb

NCLD4C2MAQ01G32 FORESEE LPDDR4 326Gb

SKHynix

HOHCNNNCPUMLXR-NEE |PC LPoDR4I4GB (15 T/ la266Mbps|200Ball MP|-25

HOHCNNNBKUMLXR-NEE |PC LPDDR4|2GB %'%/1'1\” 4266Mbps|200Ball MP|-25

HOHCNNNBPUMLHR-NME |PC LPDDR4|2GB %%/ LIV 13733Mbps|200Ball MP -25

HOHCNNNBPUMLHR-NLE |PC LPDDR4|2GB %%/ LIVI 1300Mbps|200Ball| MP|-25

HOHCNNNBKUMLHR-NME |PC LPoDR4(1GB (15 H1V/ I3733Mbps|200Ball MP|-25

HOHCNNNSKUMLHR-NLE |PC LPDDR4|1GB %%/ LIV 13200Mbps|200BallMP|-25
1.8V /1.1V/

HOHCNNNCPUMLXR-NEE |Consumer |LPDDR4|4GB |15 4266Mbps|200Ball MP|-25

HOHCNNNCPUMLXR-NEI |Consumer |LPDDR4 4GB %%’1'1\” 4266Mbps|200Ball|MP|-40
1.8V/ 1.1V

HOHCNNNCPUMLHR-NME Consumer |LPDDR4|4GB |15 3733Mbps|200Ball[MP|-25
1.8V/1.1V/

HOHCNNNBKUMLXR-NEI |Consumer |LPDDR4|2GB |1'> 4266Mbps|200Ball|MP|-40
1.8V/1.1V/

HOHCNNNBKUMLXR-NEE |Consumer |LPDDR412GB |15 4266Mbps|200Ball MP|-25
1.8V/ 1.1V

HOHCNNNBKUMLHR-NME Consumer |LPDDR412GB |15 3733Mbps|200Ball[MP|-25

HOHCNNNBKUMLHR-NMI |Consumer |LPDDR4|2GB %'%/1'1\” 3733Mbps|200Ball| MP|-40
1.8V/1.1V/

HOHCNNNBPUMLHR-NME Consumer |LPDDR4|2GB |15 3733Mbps|200Ball[MP|-25

HOHCNNNBPUMLHR-NMI |Consumer |LPDDR4|2GB %%’1'1\” 3733Mbps|200Ball|MP|-40

HOHCNNNBPUMLHR-NLE |Consumer |LPDDR4|2GB %'%/1'1\” 3200Mbps|200Ball|MP|-25

H54G36AYRBX257 Consumer |LPDDR4|1GB (1)'2&/ LIV l4266Mbps|200BalllCS |-25

H54G36AYR|X246 Consumer |LPDDR4|1GB (1)'2&/ LIV 14266Mbps|200Ball|CS|-40

H54G38AYRBX259 Consumer |LPDDR4|1GB é'gyl'l\” 4266Mbps|200Ball|CS |-25
1.8V/1.1V/

HOHCNNNBKUMLHR-NME Consumer |LPDDR4|1GB |15 3733Mbps|200Ball[MP|-25

HOHCNNNBKUMLHR-NMI |Consumer |LPDDR4|1GB ﬁx/l'l\” 3733Mbps|200Ball|MP|-40
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H54G26AYRBX256 Consumer |LPDDR4(0.5GB (1)2&/ LIVI 1 4266Mbps|200Ball/CS |-25
1.8V/ 1.1V

HOHCNNNAKUMLHR-NMI |Consumer |LPDDR4/0.5GB|7 "> 3733Mbps|200Ball|MP|-40
1.8V/ 1.1V /

HOHCNNNAKUMLHR-NME Consumer |LPDDR40.5GB|1 "> 3733Mbps|200Ball MP|-25

H54G56BYYQX046 Automotive|LPDDR4|4GB i%/ LIVI 14266Mbps|200Ball| MP|-40

H54G56BYYVX046 Automotive|LPDDR4|4GB %%/ LIVI 14266Mbps|200Ball| MP|-40

H54G56BYYPX046 Automotive|LPDDR4|4GB %%/ LIV 14266Mbps|200Ball|MP|-40
| 1.8V/ 1.1V /

HOHCNNNCPUMLHR-NMN|Automotive| LPDDR4|4GB |1'> 3733Mbps|200Ball|MP|-40
. 1.8V/ 1.1V

HOHCNNNCPUMLHR-NMO Automotive|LPDDR4|4GB |15 3733Mbps|200Ball|MP|-40

H54G46BYYVX053 Automotive|LPDDR4|2GB ﬁx/ LIVI |4266Mbps|200Ball| MP|-40

H54G46BYYPX053 Automotive|LPDDR4|2GB %%/ LIV 1 4266Mbps|200Ball|MP|-40

H54G46BYYQX053 Automotive|LPDDR4|2GB %%/ LIVI | 4266Mbps|200Ball| MP|-40
. 1.8V/ 1.1V /

HOHCNNNBPUMLHR-NMO Automotive|LPDDR4|2GB |15 3733Mbps|200Ball|MP|-40
. 1.8V/ 1.1V

HOHCNNNBPUMLHR-NMN Automotive|LPDDR4|2GB |15 3733Mbps| 200Ball|MP|-40
| 1.8V/ 1.1V /

HOHCNNNBKUMLHR-NMO| Automotive | LPDDR4|2GB |1° 3733Mbps|200Ball|MP|-40
. 1.8V/ 1.1V

HOHCNNNBKUMLHR-NMN Automotive|LPDDR412GB |5 3733Mbps|200Ball|MP|-40
. 1.8V/ 1.1V

HOHCNNNBKUMLHR-NMN Automotive|LPDDR4|1GB |15 3733Mbps| 200Ball|MP|-40
| 1.8V/ 1.1V /

HOHCNNNBKUMLHR-NMO Automotive|LPDDR4|1GB |15 3733Mbps| 200Ball|MP|-40
. 1.8V/ 1.1V

HOHCNNNAKUMLHR-NMO Automotive|LPDDR4/0.5GB7 > 3733Mbps|200Ball|MP|-40
. 1.8V/ 1.1V

HOHCNNNAKUMLHR-NMP |Automotive|LPDDR4/0.5GB|7 > 3733Mbps|200Ball|MP|-40
. 1.8V/ 1.1V /

HOHCNNNAKUMLHR-NMN Automotive LPDDR40.5GB|1 "> 3733Mbps| 200Ball|MP|-40

HOHCNNNFAMMLXR-NEE |PC LPDDRAX(8GB |2V ! 1Y/ l4266Mbps|2008alliMP 25

HOHCNNNFAMALTR-NME |PC LPDDR4X|8GB (1)'23/ LIV 13733Mbps|2008Ball MP|-25

HOHCNNNCPMMLXR-NEE |PC LPDDR4X|4GB é'gy LIV 4266Mbps|200Ball MP|-25

HOHCNNNCPMALHR-NEE |PC LPoDR4X(4GB |18V H1V/ l4a66Mbps|2008allMP|-25
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HOHCNNNBKMALHR-NEE |PC LPDDRAX2GB |2/ 1Y/ l4266Mbps|2008alliMP |25
HOHCNNNBKMMLXR-NEE |PC LPDDR4X|2GB é'gyl'l\” 4266Mbps|200Ball MP|-25
H54G66BYY]X104 Consumer |LPDDR4X|8GB (1)'%/ LIV 4266Mbps|200Ball MP -40
1.8V/1.1V/
HOHCNNNFAMMLXR-NEI |Consumer |LPDDR4X|8GB |7"5" 4266Mbps|200Ball| MP|-40
1.8V/1.1V/
HOHCNNNFAMMLXR-NEE | Consumer |LPDDR4X|8GB |*5Y 4266Mbps|200Ball MP|-25
1.8V/ 1.1V
HOHCNNNCPMMLXR-NEE |Consumer |LPDDRAX|4GB | '\ 4266Mbps|200Ball MP|-25
H54G56BYYJX089 Consumer |LPDDR4X|4GB 523’ LIV 4266Mbps|200Ball MP|-40
1.8V/1.1V/
HOHCNNNCPMMLXR-NEI | Consumer |LPDDR4X|4GB |'5Y 4266Mbps|200Ball|MP|-40
1.8V / 1.1V /
HOHCNNNCPMMLHR-NMI |Consumer |LPDDRAX|4GB | '\ 3733Mbps|200Ball|MP|-40
1.8V/1.1V/
HOHCNNNCPMMLHR-NME Consumer |LPDDR4X 4GB |0 3733Mbps|200Ball[MP|-25
H54G46BYY|X085 Consumer |LPDDR4X|2GB é'gy LIV 4266Mbps|200Ball| MP|-40
1.8V / 1.1V /
HOHCNNNBKMMLXR-NEI |Consumer |LPDDRAX|2GB | '\ 4266Mbps|200Ball | MP|-40
1.8V/ 1.1V
HOHCNNNBKMMLXR-NEE |Consumer |LPDDRAX|2GB | 'S\ 4266Mbps|200Ball MP|-25
1.8V/1.1V/
HOHCNNNBKMMLHR-NME Consumer |LPDDR4X|2GB |7'3Y 3733Mbps|200Ball[MP|-25
1.8V/1.1V/
HOHCNNNBKMMLHR-NMI | Consumer |LPDDR4X|2GB |7'5Y 3733Mbps|200Ball|MP|-40
1.8V/ 1.1V /
HOHCNNNAKMMLHR-NME | Consumer |LPDDRAX|0.5GB| '\ 3733Mbps|200Ball[MP|-25
H54G66BYYVX104 Automotive|LPDDR4X|8GB é'gy LIV 4266Mbps|200Ball MP -40
H54G66BYYPX104 Automotive|LPDDR4X 8GB (1)'2&/ LIV 4266Mbps|200Ball| MP|-40
H54G66BYYQX104 Automotive|LPDDR4X 8GB é'gy LIV 4266Mbps|200Ball MP|-40
H54G56BYYPX089 Automotive|LPDDR4X|4GB (1)'%/ LIV 4266Mbps|200Ball MP -40
H54G56BYYVX089 Automotive|LPDDRAX 4GB |8V / 1Y/ 4266Mbps|2008all Mp|-40
| 1.8V / 1.1V /
HOHCNNNCPMMLHR-NMO |Automotive|LPDDR4X 4GB |75 3733Mbps|200Ball|MP|-40
| 1.8V/ 1.1V
HOHCNNNCPMMLHR-NMN Automotive| LPDDRAX|4GB | 'S\ 3733Mbps|200Ball|MP|-40
H54GA6BYYQX085 Automotive|LPDDR4X 2GB |8V / 1Y/ 4266Mbps|2008all Mp|-40
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1.8v/1.1v/

H54GA46BYYVX085 Automotive|LPDDRAX|2GB |15V 4266Mbps|200Ball| MP|-40

H54G46BYYPX085 Automotive|LPDDR4X 2GB (1)'23/ LIV 4266Mbps|200Ball| MP|-40
| 1.8V / 1.1V

HOHCNNNBKMMLHR-NMO Automotive LPDDR4X|2GB |75 3733Mbps|200Ball|MP|-40
| 1.8V/ 1.1V /

HOHCNNNBKMMLHR-NMN Automotive|LPDDR4X|2GB |75 3733Mbps|200Ball|MP|-40

H54G38AYRPX264 Automotive|LPDDR4X|1GB é'gy LIV 4266Mbps|200Ball MP|-40

H54G36AYRPX246 Automotive|LPDDR4X|1GB égy LIV 4266Mbps|200Ball MP -40

H54G36AYRQX246 Automotive|LPDDR4X|1GB cl)'gx/ LIV 4266Mbps|200Ball MP|-40

H54G38AYRVX264 Automotive|LPDDR4X|1GB é'gy LIV 4266Mbps|200Ball| MP|-40

H54G36AYRVX246 Automotive|LPDDR4X|1GB (1)'23/ LIV 4266Mbps|200Ball MP|-40

H54G38AYRQX264 Automotive|LPDDR4X|1GB é'gy LIV 4266Mbps|200Ball MP -40

H54G26AYRPX066 Automotive|LPDDR4X|0.5GB é'gy LIV 4266Mbps|200Ball| MP|-40
| 1.8V / 1.1V /

H54G26AYRVX066 Automotive|LPDDR4X|0.5GB 0.6V 4266Mbps|200Ball|MP|-40
| 1.8V/ 1.1V

H54G26AYRQX066 Automotive|LPDDRAX|0.5GB "5 4266Mbps|200Ball|MP|-40
| 1.8V/ 1.1V /

HOHCNNNAKMMLHR-NMP | Automotive| LPDDRAX|0.5GB| 72 3733Mbps|200Ball|MP|-40
| 1.8V / 1.1V

HOHCNNNAKMMLHR-NMO Automotive LPDDR4X|0.5GB "5 3733Mbps|200Ball|MP|-40
| 1.8V/ 1.1V /

HOHCNNNAKMMLHR-NMN Automotive LPDDRAX|0.5GB "5 3733Mbps|200Ball|MP|-40

low power

LPDDR4X is a variant of LPDDR4, with the difference of additional power savings by
reducing the 1/0 voltage from 1.1 V to 0.6 V.

ECC

ECC is supported on the LPDDR4 interface. Unlike traditional ECC interfaces which require
dedicated memory pins and devices, ECC is supported inline. The ECC system impact is in
interface bandwidth and overall memory density, as ECC data is stored alongside non-ECC data.

e sideband - 310 Korga otaenbHbIn 4yun nog ECC (gna LPDDR - He 6biBaeT)
e inline - Korga n3 pasHbIX MECT YNTAET KOHTPOIEP
e on-die - Korga Bcé B NAMATU U fonoaHuTenbsHo ans ECC MecTo BblAeNeHo

e ecTb p\n ¢ ECC (https://www.issi.com/WW/pdf/43-46L.Q16256-32128EA-AL.pdf), ecTb - 6e3
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ECC (https://www.issi.com/WW/pdf/43-46LQ32256A-AL.pdf)

Termination

LPDDR4 memories have software configurable on-die termination for both the data group
nets. The DDR subsystem also contains software configurable on-die termination for the
address/control group nets. Thus, termination is not required on any DDR signals for an LPDDR4
configuration.

VREF

LPDDR4 memories generate their own VREFCA and VREFDQ internally for the address /
command bus and data bus, respectively. Similarly, the DDR PHY also provides its own
reference voltage for the data group nets during reads. Thus unlike DDR3 and DDR4, VREF does
not need to be generated on the board, and there is no required VREF routing for an LPDDR4
configuration.

VTT

Unlike DDR3 and DDR4, there is no required termination on the PCB of the address/control
bus of an LPDDR4 configuration. All termination is handled internally (on-die). Thus, VTT does
not apply for LPDDR4.

Routing

TI RockChip ref design
SE impedance |40 Ohm|4mil\0.035u\0.082 prepreg Dk4.5 - 7?? Ohm
DIFF impedance 80 Ohm|3.8mil\6mil\0.035u\0.082 prepreg Dk4.5 - ??? Ohm

Balanced T traces (also referred to as T-branch traces) are split traces from source to
multiple end points. The target impedance of the split trace should be 2 times the non-branched
impedance.

The length/delay matching process should include a mechanism for compensating for the
velocity delta between these two types of PCB interconnects. A compensation factor of 1.1 has
been specified for this purpose by JEDEC. All microstrip segment lengths are to be divided by 1.1
before summation into the length matching equation. The resulting compensated length is
termed the 'stripline equivalent length'.

CK and ADDR_CTRL T

CK+ to CK- skew 0.25 ps TYP
inside ADDR_CTRL skew 3 ps TYP
CK to ADDR_CTRL skew 3 psTYP
CK\ADDR_CTRL propagation delay 250 ps MAX
DATA TI

DQS+ to DQS- skew 0.1 ps TYP
inside DQSx + BYTEx skew 0.5 ps TYP
BYTEX\DQSx propagation delay 250 ps MAX
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CK and ADDR_CTRL

Ti

Propagation delay of each DQS pair must be less than propagation delay DQ/DM

Propagation delay of each DQS pair must be less than propagation delay of CK pair.

Docs

Application Notes

link

ext

description

manufacturer

version|date|lang

8MN HDG LPDDR4 related excerpts.pdf

pdf

i.MX 8M Nano
LPDDR4-3200
design
recommendations
NXP

NXP

EN

spracn9b.pdf

=

pd

SPRACN9B
Application Report
Jacinto 7 LPDDR4
Board Design and
Layout Guidelines

Texas
Instruments

Rev. B

2021|EN

spraar7h.pdf

pdf

Application Report
SPRAAR7H-August
2014-Revised
Ocrtober 2018
High-Speed
Interface Layout
Guidelines

Texas
Instruments

Rev. H

2018|EN

Datasheets

link

ext

description

manufacturer

version|date|lang

200b_z11m_non_auto_Ipddrd_|pddrdx.pdf

=+

pd

MT53D512M16D1,
MT53D512M32D2,
MT53D1024M32D4
200b: x16/x32
LPDDR4/LPDDR4X
SDRAM

1GB, 2GB, 4GB

Micron

Rev. D
3/20

2017|EN
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