JEDEC
STANDARD

LPDDR5/5X Compression Attached
Memory Module (CAMM?2)
Raw Card E Annex

JESD318-FO0-RCE

Version 1.00

November 2024

JEDEC SOLID STATE TECHNOLOGY ASSOCIATION

JEDEC.




NOTICE

JEDEC standards and publications contain material that has been prepared, reviewed, and
approved through the JEDEC Board of Directors level and subsequently reviewed and approved
by the JEDEC legal counsel.

JEDEC standards and publications are designed to serve the public interest through eliminating
misunderstandings between manufacturers and purchasers, facilitating interchangeability and
improvement of products, and assisting the purchaser in selecting and obtaining with minimum
delay the proper product for use by those other than JEDEC members, whether the standard is to
be used either domestically or internationally.

JEDEC standards and publications are adopted without regard to whether or not their adoption
may involve patents or articles, materials, or processes. By such action JEDEC does not assume
any liability to any patent owner, nor does it assume any obligation whatever to parties adopting

the JEDEC standards or publications.

The information included in JEDEC standards and publications represents a sound approach to
product specification and application, principally from the solid state device manufacturer
viewpoint. Within the JEDEC organization there are procedures whereby a JEDEC standard or
publication may be further processed and ultimately become an ANSI standard.

No claims to be in conformance with this standard may be made unless all requirements stated in
the standard are met.

Inquiries, comments, and suggestions relative to the content of this JEDEC standard or
publication should be addressed to JEDEC at the address below, or refer to www.jedec.org under
Standards and Documents for alternative contact information.

Published by
©JEDEC Solid State Technology Association 2024
3103 10th Street North
Suite 240S
Arlington, VA 22201

JEDEC retains the copyright on this material. By downloading this file the individual agrees not
to charge for or resell the resulting material.

PRICE: Contact JEDEC

Printed in the U.S.A.
All rights reserved



DO NOT VIOLATE
THE
LAW!

This document is copyrighted by JEDEC and may not be
reproduced without permission.

For information, contact:

JEDEC Solid State Technology Association
3103 10th Street North
Suite 240S
Arlington, VA 22201
https://www.jedec.org/contact



https://www.jedec.org/contact

This page intentionally left blank



JEDEC Standard No. 318-FO0-RCE

LPDDRS5/5X Compression Attached Memory
Module (CAMM2) Raw Card E Annex

Contents

Page
1 o] o1 PSR 1
2 LP5/5X CAMM2 DESIGN Fil ....cooueeiiiiiiie ittt ettt ne e 1
3 CAMM2 Module CoNfigUIAtioN ..........coi i e e e s e e e e e s s e e e e e e e s e snntnaeeeeees 1
4 LP5/5X SDRAM CONfIQUIAtION .......veiiiiiiiiee ittt s 2
5 YU o Yo g (=To IR T o =Y =Y o L= TR 2
6 DESIgN DEVIALIONS ....coiiiiiiiiiiiiie e eees 2
7 GENETAI LAYOUL..... ittt e et e e e st e e e st bt e e e sabe e e e e anbe e e e e anbneeeea 3
8 U a3 i o] =1 =11 Yot Q1= To |- o o N 4
9 SMBUS Nt STTUCIUMES ...coiiiiieeeee et e e e e et e e e e e e s e annbaeeeeee s 6
10 [ Lo R O (o T o Y | (O] 14 0o (0 =Y PSPPSR 6
11 Clock, Command/Address, Chip Select, DMI, WCK, Data, Strobe Net Structures............ccccveeee... 7
12 Compensation Lengths for Signals Per Channel............cccccoiiiiiieiiiiiii e 8
13 Channel Signal Net STTUCIUMES ......cooiii e e rrre e e e e s 9
14 RESET_n Net Structure ROULING......cooiiiiiiiiiiiiie ettt 17
15 CAMM2 Impedance Profile ... e et r e e e e e nrnreees 18
16 Electrically Induced Physical Damage (EIPD) Protection...........cccoeeiiiiiiiiiiii e 19
17 Module PMIC and VR Configuration ............ccuiiiiiiiiieiiiiiee sttt e s steee e siaee e snraee e s snineae e 20
18 ST B o (oo =101 0 111 e [P PP PRP 21
19 Cross Section ReCOMMENALIONS..........ccuiiiiiiiiii e e e eesnnaees 22



JEDEC Standard No. 318-FO0-RCE

LPDDRS5/5X Compression Attached Memory
Module (CAMM2) Raw Card E Annex

Contents (cont’d)

List of Tables

Page
Table 1 — LP5/5X CAMM2 DESIGN FilE ......oiiiiiiiiieecee ettt ettt e stee e snee et e e snteesneeeans 1
Table 2 — CAMM2 Module ConfigUuration............cooiiiiieeiiiiie e srbee e e e snbee e e nees 1
Table 3 — LP5/5X SDRAM CoNnfigUuration............cooiiiiiiiiiiiie ettt 2
Table 4 — SUPPOEA SPEEAS ......eeiiiiiiie ettt e e e ettt et e e e e e st e e e e e e e e e e sannteeeeeeeeeaeane 2
Table 5 — SMBUS NEt STTUCLUIES ......c..eiiiiii e 6
Table 6 — HOSt t0 PMIC STTUCIUIES ...ttt e e e e et e e e e e e e e annes 6
Table 7 — Compensation Lengths for Signals Per Channel.............cccccoooiiiiiiiii e 8
Table 8 — Channel 0A Signal Net STTUCIUIE .........cooiiiiiiiii e 9
Table 9 — Channel 0B Signal Net STrUCIU.........cooiiiiii et srae e 10
Table 10 — Channel 0C Signal Net STTUCLUFE............cuuiiiiiiii e 11
Table 11 — Channel 0D Signal Net STrUCIUIE.........oouiiiiiiii e 12
Table 12 — Channel 1A Signal Net STrUCIUIE ..........c.uiiiiiii e e e e e e e 13
Table 13 — Channel 1B Signal Net StruCtUre..........oueiiiiii e 14
Table 14 — Channel 1C Signal Net SITUCIUIE..........ccuuiiiiiiiiec e e e e saaee e ae 15
Table 15 — Channel 1D Signal Net STrUCLUE..........cuuiiiiiiii e 16
Table 16 — Trace Lengths for RESET_N Net StruCtUre .........oocvviiiiiiiii e 17
Table 17 — Voltage Operating CoNItiONS ..........ccoiiiiiiiiiiiee e e e e e s e st reeeeeeeeeaanns 18
Table 18 — Module PMIC and VR Configuration .............c.cooiiiiiiiiiiiiiiiee et 20
Table 19 — SPD Programming ..........c..cciiiiiiieeeeeeessiitieieeeee e st e siastsaeseeeessssastsseeaaesssasssteseeasesssssssseseeeesseannns 21
Table 20 — PCB Fabrication Table — EO..........ouuiiiiiiiiee ettt e e e snbeeeeee 22
List of Figures

Page
FIQUrE 1 — GENEIAI LAYOUL......cciiiiiiiiiiiiiie ettt e e s e e e e e e st e e e e e e s s s aabereeeeeeesasnntaaneeaeeas 3
Figure 2 — CAMM2, Populated as Four Packages, Two Sub-Channels per Package (Part 1 of 3)............ 4
Figure 3 — CAMM2, Populated as Four Packages, Two Sub-Channels per Package (Part 2 of 3)............ 5
Figure 4 — CAMM2, Populated as Four Packages, Two Sub-Channels per Package (Part 3 of 3)............ 6
Figure 5 — Net Structure Routing for Signals...........ccoiuiiiiiiii e 7
Figure 6 — Net Structure Routing for RESET N ...uviiiiiiiiiiiiec ettt e e 17
Figure 7 — CAMM2 Impedance Profile ............cooiiiiii e 18
Figure 8 — Electrically Induced Physical Damage (EIPD) Protection...........cccccevviiiveiiiiine e 19
Figure 9 —Module PMIC and VR Configuration ..............oociuieiiiiee i e e e e 20



JEDEC Standard No. 318-FO0-RCE
Page 1

LPDDRS5/5X Compression Attached Memory
Module (CAMM2) Raw Card E Annex

(From JEDEC Board Ballot number JCB-24-44, formulated under the cognizance of the JC-45 committee
on DRAM Modules, item 2290.10).

1 Scope

This standard, JESD318-F0-RCE, "LPDDR5/5X Compression Attached Memory Module (CAMM2) Raw
Card E Annex", defines the design detail of eight x16 subchannels from four 315-ball dual channel
LPDDR5/5x devices. The common feature of LPDDR5/5X CAMMZ2, such as the connector pinout, can be
found in the JESD318, DDR5/LPDDR5 Compression Attached Memory Module (CAMM2) Common
Specification.

2 LP5/5X CAMM2 Design File

Table 1 — LP5/5X CAMM2 Design File

Raw
Card

EO LP5-CAMM2_RC_EO_R100_20240830.brd =LP5-CAMM2_RC_EO_R100_20240830_BOM.xlsx

NOTE 1 “Reference” design file updates will be released as needed. This CAMM2 Annex specification will reflect the most recent
design files but may also be updated to reflect clarifications to the specification only. In these cases, the design files will
not be updated.

Applicable Design File Applicable BOM

3 CAMM2 Module Configuration

Table 2 — CAMM2 Module Configuration

LPDDR5/5X SDRAM
. . CAMM2 Module
Signal Loading
. Channel CS Total
Package Die Per 1/0 Per CK WCK Package LPDDR5/5X Capacity Channel
Density  Per Package Per Channel C/A cs | Da Per die per (GB) Org
(Gb) Package 9 Die DQS = CAMM2 p (Ch x I/0)
CAMM2
32 2 2 16 1 1 1 1 4 8 16 8x16
64 4 2 16 2 2 1 2 4 16 32 8x16
128 8 2 8 2 4 2 2 4 32 64 8x(2x8)
256 16 2 8 4 8 2 4 4 64 128 8x(2x8)

NOTE 1 Host systems will organize into two system channels 64 I/0 wide.
NOTE 2 Product is compliant with MO-357.

Version 1.00
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4 LP5/5X SDRAM Configuration

Table 3 — LP5/5X SDRAM Configuration

Available
Supported LPDDR5/5X .

Raw SDRAM Outline LF;%%F;S,\TX Chip i’re'em backae Tvoe JEDEC
Card (Width x Length) P ge 1yp MO
Package Type Package

max.(mm)
Channel
EO 12.5x 15.1 315 Ball FBGA CS[3:0] ZDP'fe%PF;SDP* MO-338
NOTE 1 SDP is a single die per package. 2H/4H/8H denotes number of dies stacked using 3DS stacking.
5 Supported Speeds
Table 4 — Supported Speeds
Raw Speed LPDDR5/5X- LPDDR5/5X- LPDDR5/5X- Notes
Card P 6400 7500 8533
LPDDR5/5X
2DP Y Y Y 1
LPDDR5/5X
4DP Y Y Y
EO LPDDR5/5X
8DP Y Y
LPDDR5/5X Y
16DP

NOTE 1 X reflects speed grades approved up to
NOTE 2 Y denotes speed grade up to newly supported

6 Design Deviations

Common Specification Length Matching for “DM, DQ and DQS within byte” and “CS and CK*” are

compliant to R1.0 tolerance.
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7 General Layout
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Figure 1 — General Layout
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8 Functional Block Diagram

LPDDROA Clk_t/c
LPDDROA CA[6:0]
LPDDROA CS[3:0]_n
LPDDROA WCK[1:0]
LPDDROA DQS[1:0]
LPDDROA DQ[1:0][7:0]

LPDDROB CIk_t/c
LPDDROB CA[6:0]
LPDDROB CS[3:0]_n
LPDDROB WCK[1:0]
LPDDROB DQS[1:0]
LPDDROB DQ([1:0][7:0]

LPDDROC Clk_t/c
LPDDROC CA[6:0]
LPDDROC CS[3:0]_n
LPDDROC WCK[1:0]
LPDDROC DQS[1:0]
LPDDROC DQ[1:0][7:0]

LPDDROD Clk_t/c
LPDDROD CA[6:0]
LPDDROD CS[3:0]_n
LPDDROD WCK[1:0]
LPDDROD DQS[1:0]
LPDDROD DQ[1:0][7:0]

Figure 2 — CAMM2, Populated as Four Packages, Two Sub-Channels per Package (Part 1 of 3)

Ul

Clk_t/c

CA[6:0]
CS[3:0]_n

WCK[1:0]

DQS[1:0]
DQ[1:0][7:0]

RESET n

Reset_n

Clk_t/c

CA[6:0]

CS[3:0]_n

WCK]1:0]

DQS[1:0]

DQ[1:0][7:0]

DOA

——{ Resetn 70

U2

Clk_t/c

CA[6:0]

CS[3:0]_n

WCK[1:0]

DQS[1:0]

DQJ1:0][7:0]

RESET n

Reset_n

Clk_t/c

CA[6:0]

CS[3:0]_n

WCK[1:0]

DQS[1:0]
DQ[1:0][7:0]

DoC
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8 Functional Block Diagram (cont’d)

U3
LPDDR1A Clk_t/c Clk_t/c
LPDDR1A CA[6:0] CA[6:0] D1A
LPDDRO1A CS[3:0]_n CS[3:0]_n
LPDDR1A WCK[1:0] WCK[1:0]
LPDDR1A DQS[1:0] DQS[1:0]
LPDDR1A DQ[1:0][7:0] DQ[1:0][7:0]
RESET_n ——— Reset_n ZQ Vddq
LPDDR1B Clk_t/c Clk_t/c D1B
LPDDR1B CA[6:0] CA[6:0]
LPDDR1B CS[3:0]_n CS[3:0]_n
LPDDR1B WCK[1:0] WCK[1:0]
LPDDR1B DQS[1:0] DQS[1:0]
LPDDR1B DQ[1:0][7:0] DQ[1:0][7:0]
U4
LPDDR1C Clk_t/c Clk_t/c
LPDDR1C CA[6:0] CA[6:0] D1c
LPDDR1C CS[3:0]_n CS[3:0]_n
LPDDR1C WCK[1:0] WCK[1:0]
LPDDR1C DQS[1:0] DQS[1:0]
LPDDR1C DQ[1:0][7:0] DQ[1:0][7:0]
RESET_n ————— Reset_n ZQ Vddq
LPDDR1D Clk_t/c Clk_t/c D1D
LPDDR1D CA[6:0] CA[6:0]
LPDDR1D CS[3:0]_n CS[3:0]_n
LPDDR1D WCK[1:0] WCK[1:0]
LPDDR1D DQS[1:0] DQS[1:0]
LPDDR1D DQ[1:0][7:0] DQ[1:0][7:0]

Figure 3— CAMM2, Populated as Four Packages, Two Sub-Channels per Package (Part 2 of 3)
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8 Functional Block Diagram (cont’d)

vin_bulk  VR_EN

LSCL
HSCL HsCL LscL SWA vdd2 UL.U4
HSDA HSDA LSDA L
SWC uUl-u4
Vddspd Hub
Hub Vddio T Hub
PMIC 1T
PG —] Vss Vss
vdda U1l-u4
Vin_bulk Sw -
- VR +
PG Vss

Figure 4 — CAMM2, Populated as Four Packages, Two Sub-Channels per Package (Part 3 of 3)

9 SMBus Net Structures

Table 5 — SMBus Net Structures

e I T LT
HSCL 37.4 LSCL 10.1

HSDA 48.6 LSDA 11.2

HSA 33.0

NOTE 1 Sideband etch length does not include via travel

10 Host to PMIC Structures

Table 6 — Host to PMIC Structures

Signal Etch Length (mm)
PWR_GOOD 26.7 mm
PWR_EN 51.3 mm
NOTE 1 Etch length does not include via travel.
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11 Clock, Command/Address, Chip Select, DMI, WCK, Data, Strobe Net Structures

LPDDR5/5X

Micro Via
To -to- L3
CAMM2

Blind Via
L(N-3) -to- L3

Micro Via
Bot -to- L(N-3)

LPDDR5/5X

Micro Via
CAMM?2 To-to- L3
Pin Pad
Blind Via Blind Via

L(N-3) -to- L3 L(N-3) -to- L3

Micro Via
Bot -to- L(N-3)

1. Each signal has via travel of effectively one full length from bottom to top, which is 1.20mm used
in the Compensation formula for each signal.

2. Signals navigate from bottom to top in one of three topologies:
a. Bottom - L8 (stripline) - blind via to L3 - microvia to Top (top diagram)
b. Bottom — L8 - blind via to L3 (stripline) — microvia to Top (top diagram)
c. Bottom — L8 — blind via to L5 (stripline) — blind via to L3 — microvia to Top (bottom diagram)

Figure 5 — Net Structure Routing for Signals
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12 Compensation Lengths for Signals Per Channel

Table 7 — Compensation Lengths for Signals Per Channel

Signal LPDDROA | LPDDROB | LPDDROC | LPDDROD | LPDDR1A | LPDDR1B | LPDDR1C | LPDDRI1D
CAQ0 16.25 14.47 14.55 14.23 15.42 13.01 14.84 14.59
CAO1 16.25 14.44 1453 14.27 15.37 13.06 14.86 14.59
CAO2 16.26 14.42 14.49 14.24 15.42 13.03 14.85 14.58
CAO3 16.27 14.43 14.48 14.22 15.41 13.02 14.85 1457
CAO4 16.25 14.41 14.49 14.20 15.37 13.01 14.82 14.59
CAO5 16.25 14.40 14.54 14.24 15.43 13.03 14.85 14.59
CAO6 16.26 14.42 14.49 14.21 15.42 13.02 14.80 14.59
Clock_c 17.21 13.48 15.54 13.46 16.16 12.79 15.79 15.18
Clock_t 17.19 13.50 15.49 13.46 16.14 12.82 15.80 15.17
CS00_n 14.83 11.92 13.05 13.52 13.68 13.43 13.33 13.96
CS01_n 14.77 12.65 13.04 13.19 13.93 12.45 13.33 14.55
Cs02 n 14.72 11.78 13.00 12.61 13.63 12.49 20.69 14.89
CS03_n 18.14 11.06 13.07 12.62 15.47 12.60 13.32 13.13
DMIO_n 14.35 13.44 12.65 13.47 14.77 13.30 12.82 13.98
DMIL_n 14.30 12.23 13.72 13.95 13.45 12.43 12.94 12.38
DQO_0 14.39 13.44 12.66 13.47 14.81 13.27 12.86 14.02
DQO_1 14.41 13.45 12.66 13.42 14.81 13.27 12.86 14.00
DQO_2 14.40 13.44 12.66 13.48 14.76 13.23 12.86 14.02
DQO_3 14.33 13.45 12.65 13.49 14.80 13.30 12.81 13.95
DQO_4 14.40 13.43 12.67 13.42 14.81 13.29 12.87 14.01
DQO_5 14.40 13.43 12.65 13.47 14.80 13.26 12.81 14.00
DQO_6 14.41 13.44 12.65 13.49 14.74 13.30 12.88 13.98
DQO_7 14.33 13.41 12.66 13.49 14.80 13.26 12.85 13.94
DQ1 0 14.34 12.22 13.72 13.91 13.52 12.43 12.93 12.36
DQL 1 14.34 12.22 13.72 13.92 13.50 12.43 12.94 12.38
DO1 2 14.34 12.23 13.72 13.96 1351 12.40 12.95 12.34
DO1 3 14.35 12.22 13.72 13.95 13.49 12.42 12.91 12.31
DQ1 4 14.35 12.22 13.72 13.95 13.46 12.42 12.90 12.36
DQ1 5 14.36 12.22 13.72 13.91 1351 12.42 12.88 12.38
DQ1 6 14.30 12.23 13.72 13.95 13.52 12.40 12.93 12.31
DQ1 7 14.30 12.20 13.72 13.92 13.52 12.41 12.89 12.31
DQSO_c 14.55 13.16 12.26 13.28 14.28 13.70 12.78 14.44
DQSO_t 14.50 13.17 12.28 13.32 14.28 13.68 12.73 14.49
DOS1 ¢ 13.86 12.67 14.31 13.82 14.08 12.96 12.97 12.64
DQS1 t 13.84 12.65 14.28 13.80 14.04 12.93 13.02 12.63
WCKO_c 16.24 12.56 1451 13.44 15.34 12.59 14.80 14.30
WCKO_t 16.26 12.57 1451 13.45 15.38 12.57 14.76 14.30
WCK1_c 16.30 12.56 14.46 1351 15.42 12.60 14.82 14.33
WCKL_t 16.29 12.58 14.50 13.47 15.40 12.62 14.83 14.28
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13 Channel Signal Net Structures

Table 8 — Channel OA Signal Net Structure

LPDDROA ms sl sl sl ms
Signal TLO TL1 TL3 TL4 TL2 Position Via Compensation
Bot S3 S5 S8 Top Offset Travel

CA00 0.49 0.51 10.64 0.45 3 1.20 16.25
CAO1 0.49 0.47 11.72 0.42 2 1.20 16.25
CA02 0.49 0.42 12.12 1.07 1 1.20 16.26
CAO3 0.49 0.66 13.18 0.77 0 1.20 16.27
CAO4 0.49 0.38 10.80 0.42 3 1.20 16.25
CAO5 0.49 0.49 11.70 0.42 2 1.20 16.25
CA06 0.49 0.54 10.08 4 1.20 16.26
Clock ¢ 0.49 10.13 0.44 5 1.20 17.21
Clock_t 0.49 10.03 0.52 5 1.20 17.19
CS00 n 0.49 12.76 0.43 0 1.20 14.83
CS01_n 0.49 8.72 0.40 4 1.20 14.77
CS02_n 0.49 7.43 5.64 0 1.20 14.72
CS03_n 0.49 0.72 10.78 5 1.20 18.14
DMIO_n 0.49 0.48 7.82 0.45 4 1.20 14.35
DMIL_n 0.49 0.65 7.52 0.52 4 1.20 14.30
DQO_0 0.49 1.26 10.49 1 1.20 14.39
DQO_1 0.49 0.42 9.35 3 1.20 14.41
DQO_2 0.49 0.72 12.03 0 1.20 14.40
DQO_3 0.49 0.40 10.28 2 1.20 14.33
DQO_4 0.49 1.16 8.59 3 1.20 14.40
DQO_5 0.49 1.16 7.59 4 1.20 14.40
DQO_6 0.49 10.31 0.45 2 1.20 14.41
DQO_7 0.49 0.43 11.25 1 1.20 14.33
DQ1_0 0.49 0.72 9.97 2 1.20 14.34
DQ1_1 0.49 8.25 0.45 4 1.20 14.34
DQL 2 0.49 11.20 0.50 1 1.20 14.34
DQL 3 0.49 0.46 9.24 3 1.20 14.35
DQ1 4 0.49 0.68 10.02 2 1.20 14.35
DQL 5 0.49 1.06 8.66 3 1.20 14.36
DQ1_6 0.49 10.44 0.82 0.43 1 1.20 14.30
DQ1_7 0.49 11.74 0.43 0.54 0 1.20 14.30
DQS0_c 0.49 7.18 0.73 5 1.20 14.55
DQSO_t 0.49 6.74 0.71 0.45 5 1.20 14.50
DQS1 ¢ 0.49 0.71 6.51 5 1.20 13.86
DQSL t 0.49 0.42 6.78 5 1.20 13.84
WCKO_c 0.49 8.14 1.05 0.45 5 1.20 16.24
WCKO_t 0.49 8.16 1.04 0.45 5 1.20 16.26
WCK1_c 0.49 8.72 0.94 5 1.20 16.30
WCK1_t 0.49 9.17 0.48 5 1.20 16.29

NOTE 1 Viatravel is the same for all signals in all signal groups and is one full length from bottom to top.
NOTE 2 Compensation Formula (TLO+TL2) / 1.1 + (TL1+TL3+TL4)+Position
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13 Channel Signal Net Structures (cont’d)

Table 9 — Channel OB Signal Net Structure

LPDDROB ms sl sl sl sl

sea | B0 MWW W T Rt e compensaer
CA00 0.49 0.60 10.22 2 1.20 14.47
CAOL 0.49 0.38 7.58 0.43 0.44 4 1.20 14.44
CAO2 0.49 0.55 7.95 0.87 0.45 3 1.20 14.42
CAO3 0.49 0.50 11.46 0.42 0.45 0 1.20 14.43
CAO4 0.49 0.53 7.41 0.42 0.45 4 1.20 14.41
CAO05 0.49 0.75 9.36 0.65 2 1.20 14.40
CAOG 0.49 0.44 8.51 0.42 0.45 3 1.20 14.42
Clock_c 0.49 5.80 1.04 5 1.20 13.48
Clock_t 0.49 5.76 1.10 5 1.20 13.50
CS00 n 0.49 9.83 0.44 0 1.20 11.92
CS01n 0.49 0.44 957 1 1.20 12.65
Cs02 n 0.49 4.22 0.51 0.45 5 1.20 11.78
CS03_n 0.49 1.10 7.89 0.47 0 1.20 11.06
DMIO_n 0.49 0.67 11.13 0 1.20 13.44
DMI1_n 0.49 0.74 9.85 0 1.20 12.23
DQO_0 0.49 9.37 0.42 2 1.20 13.44
DQO_1 0.455 10.35 0.49 1 1.20 13.45
DQO_2 0.49 7.31 0.49 4 1.20 13.44
DQO_3 0.49 0.46 8.35 3 1.20 13.45
DQO_4 0.49 0.85 8.93 2 1.20 13.43
DQO_5 0.49 0.44 10.35 1 1.20 13.43
DQO_6 0.49 1.09 7.71 3 1.20 13.44
DQO_7 0.49 0.55 6.81 0.45 4 1.20 13.41
DQ1 0 0.49 0.62 6.96 3 1.20 12.22
DQ1 1 0.49 8.85 0.73 1 1.20 12.22
DQ1 2 0.49 0.85 5.73 4 1.20 12.23
DQ1_3 0.49 8.10 0.47 2 1.20 12.22
DQL 4 0.49 0.68 8.89 1 1.20 12.22
DQ1 5 0.49 0.74 7.84 2 1.20 12.22
DQ1_6 0.49 7.14 0.45 3 1.20 12.23
DQ1_7 0.49 0.41 5.73 0.45 4 1.20 12.20
DQSO0_c 0.49 5.96 0.56 5 1.20 13.16
DQSO_t 0.49 5.98 0.55 5 1.20 13.17
DQS1 ¢ 0.49 5.30 0.73 5 1.20 12.67
DQS1_t 0.49 5.51 0.49 5 1.20 12.65
WCKO_c 0.49 5.24 0.67 5 1.20 12.56
WCKO_t 0.49 4.90 1.03 5 1.20 12.57
WCK1_c 0.49 5.48 0.43 5 1.20 12.56
WCK1_t 0.49 552 0.42 5 1.20 12.58

NOTE 1 Viatravel is the same for all signals in all signal groups and is one full length from bottom to top.
NOTE 2 Compensation Formula (TLO+TL2) / 1.1 + (TL1+TL3+TL4)+Position
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13 Channel Signal Net Structures (cont’d)

Table 10 — Channel 0C Signal Net Structure

LPDDROC ms sl sl sl sl

CA00 0.49 0.55 7.91 0.44 4 1.20 14.55
CAOL 0.49 0.42 9.97 0.50 2 1.20 1453
CAO2 0.49 0.43 8.34 0.68 0.45 3 1.20 14.49
CAO3 0.49 0.60 11.64 0.59 0 1.20 14.48
CAO4 0.49 0.94 9.48 0.42 2 1.20 14.49
CAO5 0.49 1.39 7.04 0.47 4 1.20 14.54
CAOG 0.49 0.43 10.98 0.44 1 1.20 14.49
Clock_c 0.49 0.59 8.30 5 1.20 15.54
Clock_t 0.49 0.46 7.95 0.47 5 1.20 15.49
CS00 n 0.49 0.41 9.40 0.60 1 1.20 13.05
Csoj_:n 0.49 10.88 0.52 0 1.20 13.04
CS02 n 0.49 0.62 10.73 0 1.20 13.00
CS03_n 0.49 0.42 10.64 0.37 0 1.20 13.07
DMIO_n 0.49 0.65 6.35 4 1.20 12.65
DMI1_n 0.49 0.47 7.60 4 1.20 13.72
DQO_0 0.49 0.44 8.57 2 1.20 12.66
DQO_1 0.49 6.60 0.42 4 1.20 12.66
DQO_2 0.49 1.00 9.02 1 1.20 12.66
DQO_3 0.49 7.59 0.42 3 1.20 12.65
DQO_4 0.49 8.44 0.58 2 1.20 12.67
DQO_5 0.49 7.44 0.56 3 1.20 12.65
DQO_6 0.49 0.43 957 1 1.20 12.65
DQO_7 0.49 10.51 0.51 0 1.20 12.66
DQ1 0 0.49 10.66 0.42 1 1.20 13.72
DQ1_1 0.49 8.54 0.53 3 1.20 13.72
DQL 2 0.49 11.18 0.89 0 1.20 13.72
DQ1_3 0.49 9.57 0.50 2 1.20 13.72
DQL_4 0.49 0.51 7.57 4 1.20 13.72
DQ1 5 0.49 0.52 8.55 3 1.20 13.72
DQ1_6 0.49 1.06 9.02 2 1.20 13.72
DQL 7 0.49 10.60 0.48 1 1.20 13.72
DQSO0_c 0.49 4.72 0.49 0.45 5 1.20 12.26
DQSO_t 0.49 4.76 0.88 5 1.20 12.28
DQS1_c 0.49 6.97 0.70 5 1.20 14.31
DQS1_t 0.49 6.83 0.42 0.43 5 1.20 14.28
WCKO_c 0.49 0.42 7.07 0.42 5 1.20 14.51
WCKO_t 0.49 0.42 7.06 0.43 5 1.20 14.51
WCK1_c 0.49 7.15 0.66 5 1.20 14.46
WCK1_t 0.49 7.04 0.41 0.45 5 1.20 14.50

NOTE 1 Via travel is the same for all signals in all signal groups and is one full length from bottom to top.
NOTE 2 Compensation Formula (TLO+TL2) / 1.1 + (TL1+TL3+TL4)+Position
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13 Channel Signal Net Structures (cont’d)

Table 11 — Channel 0D Signal Net Structure

LPDDROD ms sl sl sl sl

s B0 @ Rz R Ve Gonpensaio
CA00 0.49 0.45 10.32 0.42 0.43 1 1.20 14.23
CAO01 0.49 0.46 9.67 0.50 2 1.20 14.27
CA02 0.49 0.42 8.40 0.38 0.42 3 1.20 14.24
CAO03 0.49 0.48 9.25 0.45 0.44 2 1.20 14.22
CA04 0.49 11.13 0.43 1 1.20 14.20
CA05 0.49 0.44 7.28 0.41 0.50 4 1.20 14.24
CA06 0.49 0.56 11.01 0.48 0.57 0 1.20 14.21
Clock_c 0.49 5.83 0.57 0.45 5 1.20 13.46
Clock_t 0.49 5.72 0.58 0.56 5 1.20 13.46
CS00_n 0.49 0.58 6.87 0.46 4 1.20 13.52
CSOl:n 0.49 10.61 0.43 0.55 0 1.20 13.19
CS02_n 0.4666 0.48 10.51 0 1.20 12.61
CS03_n 0.49 0.53 5.45 5 1.20 12.62
DMIO_n 0.49 11.29 0.53 0 1.20 13.47
DMI1_n 0.49 11.88 0.43 0 1.20 13.95
DQO_0 0.49 0.49 8.33 3 1.20 13.47
DQO_1 0.49 0.52 9.69 0.63 1 1.20 13.42
DQO_2 0.49 0.49 7.35 4 1.20 13.48
DQO_3 0.49 0.75 9.10 2 1.20 13.49
DQO_4 0.49 9.77 0.52 0.53 1 1.20 13.42
DQO_5 0.49 9.30 0.53 2 1.20 13.47
DQO_6 0.49 0.58 8.26 3 1.20 13.49
DQO_7 0.49 0.61 7.24 4 1.20 13.49
DQ1 0 0.49 9.42 0.46 0.43 2 1.20 13.91
DQ1_1 0.49 10.46 0.43 0.42 1 1.20 13.92
DQ1 2 0.49 7.83 0.49 4 1.20 13.96
DQ1 3 0.49 0.63 8.67 3 1.20 13.95
DQ1_4 0.49 0.76 10.55 1 1.20 13.95
DQ1_5 0.49 0.49 9.22 0.61 2 1.20 13.91
DQ1_6 0.49 8.87 0.43 3 1.20 13.95
DQ1_7 0.49 7.41 0.45 0.45 4 1.20 13.92
DQSO0_c 0.49 6.00 0.63 5 1.20 13.28
DQSO _t 0.49 5.47 0.80 0.45 5 1.20 13.32
DQS1 c 0.49 6.76 0.41 5 1.20 13.82
DQS1_t 0.49 6.74 0.41 5 1.20 13.80
WCKO_c 0.49 5.98 0.42 0.44 5 1.20 13.44
WCKO_t 0.49 4.94 1.42 0.50 5 1.20 13.45
WCK1_c 0.49 6.04 0.42 0.45 5 1.20 13.51
WCK1_t 0.49 6.36 0.46 5 1.20 13.47

NOTE 1 Via travel is the same for all signals in all signal groups and is one full length from bottom to top.
NOTE 2 Compensation Formula (TLO+TL2) / 1.1 + (TL1+TL3+TL4)+Position
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13 Channel Signal Net Structures (cont’d)

Table 12 — Channel 1A Signal Net Structure

LPDDR1A ms sl sl sl sl

s B0 W W R R Ve compensadon
CA00 0.49 1.24 8.84 0.69 3 1.20 15.42
CAO01 0.49 0.49 10.21 0.61 0.46 2 1.20 15.37
CA02 0.49 0.85 10.98 0.95 1 1.20 15.42
CAO03 0.49 0.37 12.82 0.58 0 1.20 15.41
CA04 0.49 0.40 9.87 0.46 3 1.20 15.37
CA05 0.49 0.75 10.62 0.42 2 1.20 15.43
CA06 0.49 0.87 8.32 0.58 4 1.20 15.42
Clock_c 0.49 0.59 8.52 0.45 5 1.20 16.16
Clock_t 0.49 0.87 8.21 0.45 5 1.20 16.14
CS00_n 0.49 11.62 0.42 0 1.20 13.68
CSOl:n 0.49 0.53 7.76 4 1.20 13.93
CS02_n 0.49 3.84 8.14 0 1.20 13.63
CS03_n 0.49 0.46 13.01 0.37 0 1.20 15.47
DMIO_n 0.49 0.83 7.89 0.45 4 1.20 14.77
DMI1_n 0.49 0.37 7.03 0.45 4 1.20 13.45
DQO_0 0.49 0.42 11.74 1 1.20 14.81
DQO_1 0.49 0.83 9.33 3 1.20 14.81
DQO_2 0.49 0.53 12.18 0.45 0 1.20 14.76
DQO_3 0.49 10.58 0.58 2 1.20 14.80
DQO_4 0.49 0.40 8.77 4 1.20 14.81
DQO_5 0.49 0.41 9.74 3 1.20 14.80
DQO_6 0.49 0.64 10.46 2 1.20 14.74
DQO_7 0.49 11.58 0.57 1 1.20 14.80
DQ1 0 0.49 7.44 0.44 4 1.20 13.52
DQ1_1 0.49 0.49 8.37 3 1.20 13.50
DQ1 2 0.49 0.42 9.45 2 1.20 13.51
DQ1 3 0.49 10.43 0.42 1 1.20 13.49
DQ1_4 0.49 0.44 8.95 0.47 2 1.20 13.46
DQ1 5 0.49 0.45 8.42 3 1.20 13.51
DQ1_6 0.49 10.45 0.42 1 1.20 13.52
DQ1_7 0.49 11.46 0.42 0 1.20 13.52
DQSO0_c 0.49 7.21 0.43 5 1.20 14.28
DQSO _t 0.49 7.22 0.41 5 1.20 14.28
DQS1 c 0.49 6.96 0.47 5 1.20 14.08
DQS1_t 0.49 6.53 0.47 0.45 5 1.20 14.04
WCKO_c 0.49 7.87 0.42 0.45 5 1.20 15.34
WCKO_t 0.49 8.25 0.49 5 1.20 15.38
WCK1_c 0.49 8.36 0.41 5 1.20 15.42
WCK1_t 0.49 8.27 0.48 5 1.20 15.40

NOTE 1 Via travel is the same for all signals in all signal groups and is one full length from bottom to top.
NOTE 2 Compensation Formula (TLO+TL2) / 1.1 + (TL1+TL3+TL4)+Position
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13 Channel Signal Net Structures (cont’d)

Table 13 — Channel 1B Signal Net Structure

LPDDR1B ms sl sl sl sl

CA00 0.49 0.76 8.19 0.41 2 1.20 13.01
CAO01 0.49 0.62 6.28 0.51 4 1.20 13.06
CAO02 0.49 0.57 6.24 1.17 0.45 3 1.20 13.03
CAO03 0.49 0.62 10.32 0.47 0 1.20 13.02
CA04 0.49 0.66 6.28 0.43 4 1.20 13.01
CAO05 0.49 0.41 8.00 0.57 0.45 2 1.20 13.03
CAO06 0.49 0.44 8.75 0.77 0.45 1 1.20 13.02
Clock_c 0.49 5.29 0.86 5 1.20 12.79
Clock_t 0.49 5.18 0.99 5 1.20 12.82
CS00 n 0.49 10.90 0.38 0.55 0 1.20 13.43
CSO]_:n 0.49 0.43 8.54 0.42 0.46 1 1.20 12.45
CS02_n 0.49 0.47 5.38 5 1.20 12.49
CS03_n 0.49 0.43 10.53 0 1.20 12.60
DMIO_n 0.49 0.61 11.04 0 1.20 13.30
DMI1_n 0.49 1.31 9.47 0 1.20 12.43
DQO_0 0.49 8.82 0.42 0.42 2 1.20 13.27
DQO_1 0.49 0.58 9.64 0.45 1 1.20 13.27
DQO_2 0.49 0.64 6.94 4 1.20 13.23
DQO_3 0.49 0.49 8.17 3 1.20 13.30
DQO_4 0.49 0.49 10.15 1 1.20 13.29
DQO_5 0.49 0.48 9.14 2 1.20 13.26
DQO_6 0.49 8.01 0.64 3 1.20 13.30
DQO_7 0.49 6.64 0.54 0.47 4 1.20 13.26
DQ1_0 0.49 0.52 8.26 2 1.20 12.43
DQ1_1 0.49 9.33 0.45 1 1.20 12.43
DQ1_2 0.49 0.59 5.78 0.42 4 1.20 12.40
DQ1_3 0.49 0.54 7.23 3 1.20 12.42
DQ1_4 0.49 0.74 9.03 1 1.20 12.42
DQ1 5 0.49 8.37 0.40 2 1.20 12.42
DQ1_6 0.49 1.11 6.24 0.45 3 1.20 12.40
DQ1_7 0.49 1.18 5.13 0.50 4 1.20 12.41
DQSO0_c 0.49 6.06 0.60 0.44 5 1.20 13.70
DQSO_t 0.49 6.31 0.72 5 1.20 13.68
DQS1_c 0.49 5.36 0.55 0.45 5 1.20 12.96
DQS1_t 0.49 5.80 0.49 5 1.20 12.93
WCKO_c 0.49 5.52 0.43 5 1.20 12.59
WCKO_t 0.49 5.51 0.41 5 1.20 12.57
WCK1_c 0.49 5.34 0.62 5 1.20 12.60
WCK1_t 0.49 5.42 0.55 5 1.20 12.62

NOTE 1 Viatravel is the same for all signals in all signal groups and is one full length from bottom to top.
NOTE 2 Compensation Formula (TLO+TL2) / 1.1 + (TL1+TL3+TL4)+Position
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13 Channel Signal Net Structures (cont’d)

Table 14 — Channel 1C Signal Net Structure

LPDDR1C ms sl sl sl sl

CA00 0.49 0.42 8.27 0.51 4 1.20 14.84
CAO1 0.49 0.51 10.29 0.42 2 1.20 14.86
CA02 0.49 0.96 8.06 1.18 3 1.20 14.85
CAO03 0.49 0.48 12.18 0.54 0 1.20 14.85
CAO04 0.49 0.51 8.85 1.41 0.45 2 1.20 14.82
CAO05 0.49 0.62 8.17 0.41 4 1.20 14.85
CA06 0.49 0.38 10.86 0.44 0.53 1 1.20 14.80
Clock_c 0.49 8.73 0.41 5 1.20 15.79
Clock_t 0.49 8.73 0.43 5 1.20 15.80
CS00 n 0.49 0.38 10.30 1 1.20 13.33
CSOlin 0.49 11.25 0.43 0 1.20 13.33
CS02_n 0.49 0.66 13.39 5 1.20 20.69
CS03 n 0.49 0.37 11.30 0 1.20 13.32
DMIO_n 0.49 0.46 6.17 0.60 4 1.20 12.82
DMI1_n 0.49 6.87 0.43 4 1.20 12.94
DQO 0 0.49 0.43 8.79 2 1.20 12.86
DQO 1 0.49 6.80 0.42 4 1.20 12.86
DQO 2 0.49 0.44 9.77 1 1.20 12.86
DQO_3 0.49 0.62 7.54 3 1.20 12.81
DQO_4 0.49 0.60 8.62 2 1.20 12.87
DQO 5 0.49 0.93 7.24 3 1.20 12.81
DQO_6 0.49 9.75 0.48 1 1.20 12.88
DQO_7 0.49 10.03 1.18 0 1.20 12.85
DQ1 0 0.49 0.41 9.88 1 1.20 12.93
DQ1_1 0.49 0.52 7.78 3 1.20 12.94
DQ1_2 0.49 0.40 10.91 0 1.20 12.95
DQ1_3 0.49 0.43 8.42 0.45 2 1.20 12.91
DQ1_4 0.49 0.94 5.89 0.47 4 1.20 12.90
DQ1 5 0.49 0.74 7.02 0.52 3 1.20 12.88
DQ1_6 0.49 8.87 0.42 2 1.20 12.93
DQ1_7 0.49 0.44 9.41 0.45 1 1.20 12.89
DQSO0_c 0.49 0.59 5.14 0.45 5 1.20 12.78
DQSO_t 0.49 0.38 5.70 5 1.20 12.73
DQS1 c 0.49 0.51 5.81 5 1.20 12.97
DQS1_t 0.49 0.42 5.96 5 1.20 13.02
WCKO_c 0.49 6.97 0.78 0.45 5 1.20 14.80
WCKO_t 0.49 7.63 0.48 5 1.20 14.76
WCK1_c 0.49 7.35 0.42 0.45 5 1.20 14.82
WCK1_t 0.49 6.82 0.96 0.45 5 1.20 14.83
NOTE 1 Via travel is the same for all signals in all signal groups and is one full length from bottom to top.
NOTE 2 Compensation Formula (TLO+TL2) /1.1 + (TL1+TL3+TL4)+Position
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13 Channel Signal Net Structures (cont’d)

Table 15 — Channel 1D Signal Net Structure

LPDDR1D ms sl sl sl sl

CA00 0.49 0.41 9.11 0.42 3 1.20 14.59
CAO01 0.49 0.47 10.05 0.42 2 1.20 14.59
CA02 0.49 0.88 8.64 0.42 3 1.20 14.58
CAO03 0.49 0.62 9.92 0.39 2 1.20 14.57
CA04 0.49 0.57 10.95 0.42 1 1.20 14.59
CA05 0.49 0.41 8.08 0.46 4 1.20 14.59
CA06 0.49 0.44 12.05 0.45 0 1.20 14.59
Clock_c 0.49 0.52 8.01 5 1.20 15.18
Clock_t 0.49 0.70 7.83 5 1.20 15.17
CS00_n 0.49 7.49 0.42 0.44 4 1.20 13.96
CSOl:n 0.49 11.96 0.42 0.58 0 1.20 14.55
CS02_n 0.49 12.32 0.38 0.60 0 1.20 14.89
CS03_n 0.49 6.07 0.42 5 1.20 13.13
DMIO_n 0.49 0.38 11.57 0.43 0 1.20 13.98
DMI1_n 0.49 0.57 10.16 0 1.20 12.38
DQO_0 0.49 8.93 0.45 3 1.20 14.02
DQO_1 0.49 0.48 10.88 1 1.20 14.00
DQO_2 0.49 7.96 0.42 4 1.20 14.02
DQO_3 0.49 0.61 9.70 2 1.20 13.95
DQO_4 0.49 0.42 10.95 1 1.20 14.01
DQO_5 0.49 0.59 9.76 2 1.20 14.00
DQO_6 0.49 0.78 8.17 0.42 3 1.20 13.98
DQO_7 0.49 0.39 7.90 4 1.20 13.94
DQ1 0 0.49 0.45 8.27 2 1.20 12.36
DQ1_1 0.49 0.44 9.29 1 1.20 12.38
DQ1 2 0.49 5.86 0.42 0.45 4 1.20 12.34
DQ1 3 0.49 0.43 6.83 0.45 3 1.20 12.31
DQ1_4 0.49 1.20 8.52 1 1.20 12.36
DQ1_5 0.49 0.41 8.32 2 1.20 12.38
DQ1_6 0.49 7.17 0.49 3 1.20 12.31
DQ1_7 0.49 5.80 0.41 0.50 4 1.20 12.31
DQSO0_c 0.49 0.54 7.26 5 1.20 14.44
DQSO _t 0.49 0.66 7.18 5 1.20 14.49
DQS1 c 0.49 5.58 0.42 5 1.20 12.64
DQS1_t 0.49 5.55 0.43 5 1.20 12.63
WCKO_c 0.49 7.24 0.42 5 1.20 14.30
WCKO_t 0.49 7.24 0.42 5 1.20 14.30
WCK1_c 0.49 0.78 6.90 5 1.20 14.33
WCK1_t 0.49 0.83 6.42 0.43 5 1.20 14.28

NOTE 1 Via travel is the same for all signals in all signal groups and is one full length from bottom to top.
NOTE 2 Compensation Formula (TLO+TL2) / 1.1 + (TL1+TL3+TL4)+Position
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14 RESET _n Net Structure Routing

Reset_n
CAMM?2 Pin Pad

07‘ LPDDR5/5X —— LPDDR5/5X |— LPDDR5/5X (—— LPDDR5/5X

Figure 6 — Net Structure Routing for RESET_n

Table 16 — Trace Lengths for RESET_n Net Structure

Raw Card Signal ‘ Total Net Length (mm) Notes
EO RESET_n ‘ 134.3

NOTE 1 RESET_n is total etch length. This length is for reference and not required to be met.
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15 CAMM2 Impedance Profile

Applies to VDD, VDDQ, and VPP voltage rails for this raw card.
Frequency ranges f1, 2, f3 are defined as: f1 <2 MHz; f2 = 10 MHz; f3 = 20 MHz

NOTE 1 Z(f) targets for each frequency range (Z1, Z2, Z3).
NOTE 2 Zxis expressed as voltage tolerance based on LPDDRS5 input supply tolerances.

Figure 7— CAMM2 Impedance Profile

Table 17 — Voltage Operating Conditions

Z(f) Spec
Voltage Spec
Raw = LPDDRS5/5X Svmbol 2to 10 MHz 10 to 20 MHz
Card  SDRAM ymbo . ,
Minimum Typical Maximum Unit max max
(mOhm) (mOhm)
VDD2H 1.01 1.05 1.12 \Y 5 5.5
Core Power
VDD2L 1.01 1.05 1.12 5 5.5
EO
Supply voltage | VDDQ?® 0.47 0.5 0.57 \Y 25 4
Supply Voltage VDD1 1.7 1.8 1.95 \Y 15 30

NOTE 1 Power up and Power down sequencing to follow LPDDR5/5X device specification requirements.
NOTE 2 DC to 2 MHz voltage range includes all noise at DRAM ball, both DC and AC ripple fluctuations.
NOTE 3 Z(f) is per voltage domain per LPDDR5/5X SDRAM device. Per device BGA pin is not required.
NOTE 4 Z(f) does not include the LPDDR5/5X SDRAM package and silicon die.

NOTE 5 RC-EO does not have capability to switch between Vddg 0.5 V and 0.3 V.

NOTE 6 RC-EO0 VDD2H and VDD2L rails are tied together.
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16 Electrically Induced Physical Damage (EIPD) Protection

Protection is provided to the Vin_bulk rail with a discrete Transient Voltage Suppressor (TVS).

The Vin_bulk rail TVS will be an 0402 (1006 metric) footprint in artwork. The TVS for this raw card is
placed between the CAMM2 Vin_bulk pins and the PMIC. The CAMM2 supplier selects if the TVS is to be
uni-directional or bi-directional. The TVS electrical characteristics to be determined by the CAMM2
supplier. Vrwm nominal voltage of 6 V. Vclamp is to be less than on equal to the EOS requirement level
contained in the PMIC specification.

Vin_bulk
CAMM?2 pin pads

O

PMIC

Vss

Figure 8 — Electrically Induced Physical Damage (EIPD) Protection

See Raw Card EO registration for placement.
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17 Module PMIC and VR Configuration

Define the operating mode, component type, and values for module PMIC/VR.

L1
Vin_bulk SWA |— 3.2x2.5 Vin_bulk vin
— Vin mm
PWR_EN vdd2
—  |VREN EN L4 vdda
L2 SW 25x2.0 F——
3.2x2.5 mm
PMIC SWB 1 im SVR_
28-pin SWB P
3% mm 1.2x2.1 PWR_GOOD
mm
L3
swe || 25x20 Vdd1
mm
SWC
PWR_GOOD
Figure 9 —Module PMIC and VR Configuration
Table 18 — Module PMIC and VR Configuration
VDD2 (Dual Phase) VDD1
PMIC Vddq Notes
SWA SWB SwcC
5100 SW Frequency 500 (alt) 500 (alt) 500
[kHz] 2 750 750 750 (alt)
Inductor [uH] 0.681 0.681 1.01
0.471 0.471
VR SW Frequency 2.0
[MHZz] *
Inductor [uH] 0.220 3
NOTE 1 CAMM2 vendor selects inductor and SW frequency to optimize product.
NOTE 2 28-pin PMIC for RC-EOQ is operated in dual phase mode only.
NOTE 3 VR mode is selected by the CAMM2 supplier with resistor placement. Normal operation is power save mode.
NOTE 4 PMIC power up, power down and soft stop to follow PMIC specification.
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18 SPD Programming

Table 19 — SPD Programming

SPD Byte D7 D6 D5 D4 | D3 D2 D1 DO Hex Description
2 0 0 0 1 0 0 1 1 0x13 LPDDR5
2 0 0 0 1 0 1 0 1 O0x15 LPDDR5X
3 0 0 0 0 1 0 0 0 | 0x08 CAMM2
1 0 0 1 0 1 0x95 | 2DP
6 1 0 1 1 0 1 0 1 0xB5 4DP
1 1 1 1 1 0 OxF9 8DP
1 1 1 0 1 0 OxE9 16DP
0 0 0 0 0 1 0 | 0x02 2DP
12 0 0 0 0 1 0 1 0 | OxOA 4DP
1 0 0 1 0 0 1 O0x49 8DP
1 0 1 1 0 0 1 0x59 16DP
13 0 0 0 0 0 0 0 1 | 0x01 Sub channel = 16 bits
0 0 0 0 0 0 0 0 0 | 0x00 |2DP signal loading
16 0 1 0 0 1 0 0 0 | 0x48 | 4DP signal loading
0 1 0 1 0 0 0 1 | Ox51 | 8DP signal loading
1 0 0 1 1 0 0 1 | 0x99 | 16DP signal loading
230 0 0 0 1 0 0 1 1 0x13 CAMM2 module height (34.0 mm)
231 0 0 0 0 0 0 0 1 0x01 Thickness: Back (0-1 mm), Top (1-2 mm)
232 | 0 0 0 0 0 1 0 0 | 0x04 Raw card “E0”
2331 1 0 0 0 0 0 0 1 0x81 XT, no heat spreader, 1-row
0 0 0 0x00 2DP -1 package rank
0 0 1 0x08 | 4DP — 2 package rank
234 0 0 0 0 1 0 0 0 0x08 | 8DP — 2 package rank
0 1 1 0x18 | 16DP — 4 package rank
235 0 1 1 0 0 0 0 1 ox6l 8 sub-channels, no ECC, 16-bit bus per
channel

NOTE 1 CAMMZ2 vendor has option to update/set these bits.
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19 Cross Section Recommendations

PCBs should contain solid ground plane and power plane layers as far as possible. CAMM2 vendors to
confirm stack from supplier to meet impedance targets.

The PCB edge connector contacts shall be gold plated.

Any exceptions to design rules have been identified in the front of this Annex.

Table 20 — PCB Fabrication Table — EO

Single-ended
Impedances
Layer Layer' Trace
Description width Im;(J;c]i;r)lce
(mm)
Signal 0.140 40+10%
! Signal 0.175 35+10%
Dielectric
2 GND
Dielectric
Signal 0.085 40+10%
¥ Vddq/Vin_bulk/vVdd2
Dielectric
4 GND
Dielectric
5 Address / Vdd1 0.135 40+£10%
Dielectric
6 Vdd2 / GND
Dielectric
7 GND
Dielectric
Signal / GND 0.085 40+10%
8 Vddg/Vin_bulk/vVdd2
9 GND / Vin_bulk
Signal 0.140 40+£10%
10 Signal 0.175 35+10%
should be kept to a minimum.

Differential

Impedances
Trace Width

; Impedance

/ Spacing (ohm)

(mm / mm)
0.090/0.100 75+15%
0.115/0.100 65+15%
0.090/0.100 75+£15%
0.115/0.100 65+15%

Copper
(Mm)

0.3 + Plating
(41)

32

35

30

30

30

30

35

32

0.3 + Plating
(41)

Dielectric
Thickness

(um)

50

60

60

60

405

60

60

60

50

NOTE 1 The recommended construction and impedance can be found in the PCB Fabrication Table. The values in the table
were used in the simulations during development and in the initial CAMMZ2’s used to verify operation. Deviations
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regarding usage of the subject standard. Individuals or companies are invited to submit comments to
JEDEC. All comments will be collected and dispersed to the appropriate committee(s).

If you can provide input, please complete this form and return to:

JEDEC Email: angies@jedec.org

Attn: Publications Department
3103 10th Street North

Suite 240S

Arlington, VA 22201

1. |recommend changes to the following:
|:| Requirement, clause

|:| Test method number Clause number

The referenced clause number has proven to be:
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I:l Other

2. Recommendations for correction:
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