JEDEC
STANDARD

SPD5118, SPD5108 Hub and Serial
Presence Detect Device Standard

JESD300-5

FEBRUARY 2020

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 2020
3103 North 10th Street
Suite 240 South
Arlington, VA 22201-2108

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



PLEASE!

DON'T 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 North 10th Street
Suite 240 South
Arlington, VA 22201-2107

or refer to www.jedec.org under Standards-Documents/Copyright Information.




JEDEC Standard No. 300-5

Contents

T SCOPE ceeericnricnnnicssnnicsssnesssanssssasssssasssssassssssssssssssssssssssasssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 1
2 Definition Of SPD5 5118, SPD5108 Hub Device for Memory Module Applications .......... 1
2.1 Device Standard..........ocooeeieiieiiiniee e et e sttt 1
2.1, 1 DESCIIPIION ...eeeuitieeiiieeitee et ee et e et eeeteee et eeaeaeesseaeesseeessseaessseeessseaesssesessseennsseennsees 1
2.1.2 Common Features SUMMATY .......ccveeeeeiuieeeeiieieensiieeeaesireeeesssseeessssseeeessssseeesssssseeesnns 2

2.2 DEVICE POWET UD ...iiiiiiiiiieiie ettt ettt ettt st et a e st sabe e e e sseessaeenseenne 2
2.3 Device Reset and Initialization ..........cccceoiiiiiiiiiiiiiiiic e 3
2.4 12C and I3C BasiC OPeration ..........ccceerueeruieeieanieeie et eeteesttestee et e et e st sabeebeeseeeseeeseeeenne 4
2.5 Device Interface - IO Voltage Configuration ............c.cecvervieviienieeieenieeniieeie e e 4
2.5.1 Open Drain Interface w/ Internal On Die Pullup Resistor..........ccocevviiiiiiniiniinnnen. 4
2.5.2 Open Drain Interface w/ External Pullup ResiStor ........ccccccuevieniniinciiiiicniencnene 5
2.5.3 Push Pull Interface w/ Internal On Die Pullup ResiStor ..........cccoevevieniienieeciiiniieinne 5

2.6 Device Interface - ProtoCol...........oouiiiiiiiiiiii et 6
2.6.1 Serial Address of the SPD5 Hub DevViCe .......cccoeeeiiieciiiecieieceeeeeeee e 6
2.6.2 Serial Address of the Local DeVICES........cccuereiieririiiriiieeie e e 7
2.6.3 Switch from [2C Mode to I3C Basic Mode..........ooceeiiiiiiiiiiiiieeiiiiee e 7
2.6.4 Switch from I3C Basic Mode to I2C Mode.........cooouieiiiiiiiiniieeieeeeeeeeee e 7
2.6.5 SPDS Hub Device SEleCtiON ..........ccveiiiruierieeiiie ettt sttt 7
2.6.6 Local Device Selection Through the SPD5 Hub Device (Before SETHID CCC) ....8
2.6.7 Local Device Selection Through the SPD5 Hub Device (After SETHID CCC).....10
2.6.8 12C Slave Protocol - Host to SPDS5 Hub Device ........cccovveiiieniiniiiieeeee e 10
2.6.9 12C Slave Protocol - Host to Local Device Through SPD5 Hub Device................. 14
2.6.10 13C Basic Slave Protocol - Host to SPD5 Hub Device.........ccccoeeeiiiienieiiieeenee, 19
2.6.11 I3C Basic Slave Protocol - Host to Local Device (Through SPDS Hub Device)..28
2.6.12 In Band Interrupt (IBI).......cooouiiiiiie et 41
2.6.13 Packet Error Check (PEC) FUNCHON ........ccviiiiiiiiciie e 55
2.6.14 Parity Error Check FUNCHION .......cocuviiiiiiiiiiieecieeece e 55
2.6.15 Packet Error Check & Parity Error Handling ..........ccccooeviniiniiiiiiininniccn 56
2.6.16 CCC Packet Error HAandling ..........cccueeouieiiiiieeiiieiieiieeie et 61
2.6.17 13C Basic Common Command Codes (CCC) .....ccurrruiirriuiieniieenieeecieeesiieeesiieeans 61
2.6.18 TO OPLIATION ...ttt ettt ettt ettt sa e sttt e st sbaesaeenes 77
2.6.19 BUS RESEL ..cueiiiieiiie e e e 78
2.6.20 Command Truth Table........cccoiiiiiiiii e 79

2.7 SPD5 Hub Device Pin Definition ........cccevuieiieeiiiiie ettt 80
2.8 SPDS5 Hub Device - Write and Read ACCESS .......c.ueouerieriiriiiieiieieeie e 80
2.8.1 Write and Read Access - NVM MEMOTY .....cccueeciieiiiieeiie e e e 80
2.8.2 Write and Read Access - Register MemOTY.........covueeiiiiiiiniienie e 81

2.9 Write Protection of Non-Volatile MemOry..........ccccevueeiiiiiiiniieiieeeeiieesrie e eneeenaeeen 81
2.9.1 Normal Run Time Operation (HSA Pin is tied to GND via a resistor value).......... 81
2.9.2 Offline Tester Operation (HSA Pin is tied directly to GND, no resistor value)......81
2.9.3 Suggested Steps to Program SPDS Hub Devices .........ccccveevieviienieeciiiriieiieeie e 81
2.10 AC Timing DefINItiON.......cccuiieiiiieiieieciie e cetieertie e eteeeetae e eraeenreesnreessneeeesneeeennees 82
2.10.1 12C or I3C Basic BUS TIMING .......ccceeviiieriieiiiiieniie ettt 82
2.10.2 Hub Propagation DElay.........cccceeiiieeiiieiiiieiiie ettt 84
2.11 PARAMETRIC CHARACTERISTICS ......ooiiieiet ettt e 85



JEDEC Standard No. 300-5

Contents (cont’d)

2.11.1 Absolute Maximum Ratings ..........ccceerieiiiiiriiiiiie it s 85
2.11.2 Operating Condition, Measurement Condition & DC and AC Characteristics.....85
2.11.3 Temperature Sensor PErformance ............cooceeevieviieeieeiieniienie et 90
2.12 Device Package and PINOUL...........cccoiiiiiiiiiiiie ettt 90
2.12.1 Package PINOUL.......cccuoiiiiiiiiie e et e 91
2.12.2 Recommended Landing Pattern.............ooeeeieviieniieiieeiiiiieie et 92
2.12.3 Mechanical Outling DIawing...........ccccveeeiiieiiieeiiieeiiie et seie e se e e aae s 93

3 Volatile RegISTErS SPACE ..ccvvuerriuenreriseensnnssuensensseensnnssnssssesssnssssssssnssssssssssssssssssssssasssssssasssns 94
3.1 ACCESS MECHANISIN ...ttt ettt sttt et saeeees 94
3.1.1 Register Attribute Definition ...........ccccveeiiieiiiie et 94

3.2 REEISTETS. .ttt ettt ettt e sttt et ettt bt ea ettt et et bt sttt et et enee 94
3.2.1 REZISTET MAP ..couiiiiiieciie ettt ettt ettt et ee et e e s e e etbeesteenseaesaeesbeennen 94
3.2.2 Thermal Sensor Registers Read Out MechaniSm ...........cccceeevvvvieciieicveeccieeeeeeee, 95
3.2.3 Re@ISter DESCTIPLION ....ocueiiiiiiiieiiie ettt ettt ettt st ettt e e e e sebeeneeas 97

il



JEDEC Standard No. 300-5

List of Tables

Table 1 — Device Part Numbers & Feature Summary .........cccccoceiiennninicnieeiciiennecne e 2
Table 2 — 7-bit Address of SPDS5 HUb DEVICE ......c.ccovviviiieiiiiiieiie et 6
Table 3 — 7-bit Address of the Local Devices (e.g., PMIC Device) .....c.cccovveeeevieeciieecciieeeenne 7
Table 4 — 7-bit Address of Each Hub Devices on I2C/I3C BUS ......ccoeociiiiieniiiiieiieiieie e 8
Table 5 — 7-bit Address of Local Devices on [2C/I3C BUS ......coovevieeiieiiieiieiie e 8
Table 6 — Write Command Data Packet; Table 113, “MR117 [3]= 0" ..ccocvievrieeiieeieeeeen. 11
Table 7 — Write Command Data Packet; Table 113, “MR117 [3]= 1" .iooviieviiiieieeceee e, 12
Table 8 — Read Command Data Packet; Table 113, “MR11” [3]= 0" ..cccceevriieiiieerieeeneens 12
Table 9 — Read Command Data Packet; Table 113, “MR11” [3]= 1" ..cccoieiiiieiiieeieeeeene 13
Table 10 — Read Command Data Packet w/ Default Address Pointer Mode ..............ccuc..e... 13
Table 11 — Write Command Data Packet (€.2., TS) ...oooviiriieiiieiiiiieiece et 14
Table 12 — Write Command Data Packet (€.g., PMIC) .......cooviiiiiiiiiie e 14
Table 13 — Write Command Data Packet (e.g., RCD; PEC Disabled) ........ccccoevevieeiiennenneen. 15
Table 14 — Write Command Data Packet (e.g., RCD; PEC Enabled) .........cccccceeeviviivinnnennns 15
Table 15 — Read Command Data Packet (€.2., TS) ..ooooiiiiiiii e 16
Table 16 — Read Command Data Packet (€.g., PMIC) .......cccceiiiiiiiinieiiiiieeieiie e 16
Table 17 — Read Command Data Packet (e.g., RCD; PEC Disabled; Legacy Format) ........... 17
Table 18 — Read Command Data Packet (e.g., RCD; PEC Enabled; Legacy Format) ............ 18
Table 19 — Read Command Data Packet (e.g., RCD; PEC Disabled; Optimized Format) ..... 19
Table 20 — Write Command Data Packet; PEC Disabled ........ccccoovvveiiiiiiiiiiiiieeeeeinee, 20
Table 21 — Write Command Data Packet; PEC Enabled ............c...coooiiiiiiiiiiiiiic e, 20
Table 22 — Write Command Data Packet w/IBI Header; PEC Disabled ...........ccccccoovvvnnnnenn. 21
Table 23 — Write Command Data Packet w/ IBI Header; PEC Enabled ............ccc.ooovnnnnen. 22
Table 24 — Read Command Data Packet; PEC Disabled ..........cooovvvviiiiiiiiiiiiiiiiiieeeeeece, 23
Table 25 — Read Command Data Packet; PEC Enabled .........ooooouvviiiiiiiiiiiiiiieeeeeeeee, 24
Table 26 — Read Command Data Packet w/IBI Header; PEC Disabled ..........ccccccoeovvennnnnnnnn. 25
Table 27 — Read Command Data Packet w/IBI Header; PEC Enabled ............ccoooeevvivvnnnnnnn. 26
Table 28 — Read Command Data Packet w/ Read Address Pointer Mode; PEC Disabled ..... 27
Table 29 — Read Command Data Packet w/ Read Address Pointer Mode; PEC Enabled ....... 27
Table 30 — Read CMD Data Packet w/ Read Address Pointer Mode & IBI Header;

PEC DiSADIEA ....cceviiiiieiieciie ettt ettt et et eraeeebe e aensaes 27
Table 31 — Read CMD Data Packet w/ Read Address Pointer Mode & IBI Header;

PEC ENADIEA ....coouviiiiiiieeie ettt sttt st e eees 28
Table 32 — Write Command Data Packet (e.g., TS); PEC Disabled .........ccccoeevveviiieneeennnnn. 28
Table 33 — Write Command Data Packet (e.g., TS); PEC Enabled ..........cccccoovvveeeiiieiieen. 29
Table 34 — Write Command Data Packet (e.g., PMIC); PEC Disabled .........cccccccvvevvenenneen. 29
Table 35 — Write Command Data Packet (e.g., PMIC); PEC Enabled ...........ccccceveveevneennnenn. 30
Table 36 — Write Command Data Packet (e.g., RCD); PEC Disabled .........cccocceeriieiiinnnnn. 30
Table 37 — Write Command Data Packet (e.g., RCD); PEC Enabled .........cccccccoevivniiennnnenn. 31
Table 38 — Read Command Data Packet (e.g., TS); PEC Disabled .........cccceeevvevciinnneennnnenn. 32
Table 39 — Read Command Data Packet (e.g., TS); PEC Enabled ...........cccocovviiiiiinnnnnn. 33
Table 40 — Read Command Data Packet (e.g., PMIC); PEC Disabled ..........cccoevvveerrennnnnenn. 34
Table 41 — Read Command Data Packet (e.g., PMIC); PEC Enabled .......c...ccccevvvirrinnnnnnn. 35
Table 42 — Read Command Data Packet (e.g., RCD); PEC Disabled .........ccccocevvieriieennnnn. 36
Table 43 — Read Command Data Packet (e.g., RCD); PEC Enabled ...........ccccoovevvveniinnnnnnnn. 37
Table 44 — Hub IBI Payload Packet; PEC is Disabled ..........ccccoovviieiiiiiiiie e 43
Table 45 — Hub IBI Payload Packet; PEC is Enabled ...........cccoociiiiiiiiiiiiieeeeeee, 43

1l



JEDEC Standard No. 300-5
List of Tables (cont’d)

Table 46 — Slave Device IBI Payload Packet; PEC is Disabled .........ccccocevieiiniininninecnens 45
Table 47 — Slave Device IBI Payload Packet; PEC is Enabled ...........ccccccovviiinieiiiiiiieennen. 45
Table 48 — Interrupt Arbitration - Among SPDS5 Hub Devices ......ccccccoveveviieeiiieccieeceeeeeeen, 48
Table 49 — Interrupt Arbitration - Among Local Slave Devices ........ccocoveveeriiieniincnnenens 49
Table 50 — Interrupt Arbitration - Among Local Slave & SPD5 Hub Devices ...........ccccc...... 51
Table 51 — Interrupt Arbitration -Best Host and Local Slave & SPD5 Hub Devices .............. 53
Table 52 — Write Command Data Packet; PEC Disabled ........cooovvvviiiiiiiiiiieiiiieeeieeeiieeee, 56
Table 53 — Read Command Data Packet; PEC Disabled .............cccccooviiiii 57
Table 54 — Write Command Data Packet; PEC Enabled ................cooooiiiiiiiiiie, 58
Table 55 — Read Command Data Packet; PEC Enabled ........coooovvivviiiiiiiiiiiiiieeeieeiee, 60
Table 56 — SPDS5 Hub CCC Support Requirement ............cccceeceeeeieeenieeenieeesieeesieeesiieeesnneens 62
Table 57 — ENEC CCC - BIrOAdCaSst .....c..ccevuveiiiiieieiieeeiieeiieeetieeeteeeevaeeveeeveeseeaeensneessanee e 63
Table 58 — ENEC CCC - Broadcast W/ PEC ........cccciiiiiiiiiiiiiece e 63
Table 59 — ENEC CCC = DITECL ...eeueeieieeieieieeie ettt sttt st see et e enseenaesseesseeneens 63
Table 60 — ENEC CCC - Direct W/ PEC ....cc.coiiiiiiiiiiiec et 64
Table 61 — ENEC CCC Byte ENCOAING .....ccviviiiiiiiiiiiiiieie ettt s ees 64
Table 62 — DISEC CCC - BroadCast ........cccceirieiieiiieiiiiie et sttt s 64
Table 63 — DISEC CCC - Broadcast W/ PEC .......cccccoiiiiiiiniiececie e 65
Table 64 — DISEC CCC = DITECE ....ceiueeiiieiieiiietieteit ettt ettt ettt ettt eeee e 65
Table 65 — DISEC CCC - Direct W/PEC .......cooiiiiieie ettt 65
Table 66 — DISEC CCC Byte ENCOAING ...ccveiriiiiiieiiiiiiiiiie ettt 66
Table 67 — RSTDAA CCC - BroadCast .........coeeeieerieieeiieie ettt e 66
Table 68 — RSTDAA CCC - Broadcast W/ PEC ........ccccoooiiiiiiieeieeeeeeeee e 66
Table 69 — RSTDAA CCC = DITECL ....eeuviiuiiriiiiiiieieeie ettt sttt e 67
Table 70 — RSTDAA CCC - Direct W/ PEC ......ooiiiiiiiiiiiece e 67
Table 71 — SETAASA CCC - BroadCast .........ccceeeeuiiiiiiieeiieeeiieeecrieeerieeeveeeveesveesneneesennee e 68
Table 72 — GETSTATUS CCC = DITECE ...eoveiriiiieeiieciiectieiie sttt sttt et e 68
Table 73 — GETSTATUS CCC - Direct W/ PEC ......ccoiiiiiiieiee e 68
Table 74 — GETSTATUS CCC Byte ENncoding .........ccccecueeuirieninninieinecienieneeeenece e 69
Table 75 — DEV CAP CCC = DITECL ....eeuuiiuiiiiieiieiiieeie ettt sttt e 69
Table 76 — DEVCAP CCC - Direct W/ PEC ......coiiiiiiiieeeeee e 70
Table 77 — DEVCAP CCC Byte Encoding ..........ccoceeouiiieiiiiiniiinececieee e 70
Table 78 — SETHID CCC - BroadcCast ........ccc.ceiirirrienieienieie ettt 71
Table 79 — DEVCTRL CCC - BroadCast .......c.ccovieiiiiiiiniieiie ettt 72
Table 80 — DEVCTRL CCC - Broadcast W/ PEC .......cccooiiiiiiiiiiee e 72
Table 81 — DEVCTRL CCC Command Definition ............ccecevirvirienieienienieicneeieeie e 73
Table 82 — DEVCTRL CCC Data Payload Definition ..........ccccceccveeeiiieeiiieeiiieeeeecieeeceees 74
Table 83 — DEVCTRL CCC Example - Multicast Command to ‘1001” & ‘0110’ Devices ...75
Table 84 — DEVCTRL CCC Example - Broadcast Command to all Devices ..........c..c......... 75
Table 85 — DEVCTRL CCC Example - Unicast Command to PMIC on DIMMS5 ................. 76
Table 86 — DEVCTRL CCC Example - Multicast Command to ‘0010° & ‘1001 Devices ...76
Table 87 — DEVCTRL CCC Example - Multicast Command to ‘1001’ Devices ................... 77
Table 88 — SPD5 Hub Device Dynamic IO Operation Mode Switching ...........cccceeevveeennenn. 78
Table 89 — For I3C Basic Mode Only w/ PEC Enabled - Command Truth Table .................. 79
Table 90 — Pin Description - SPDS118, SPDS108 ......eoviiiiiee et 80
Table 91 — HSA Pin Resistor Value and ID - SPD5 Family ......cccccoooviiiiiiiiiiciiecee e 80

v



JEDEC Standard No. 300-5
List of Tables (cont’d)

Table 92 — Absolute Maximum Ratings .........cccevirviiriiiriniiiiiiieiieniee et 85
Table 93 — Operating CONAItIONS ......cccueerivieriieeieeiieeieentieie et e eteeeraeeereeeeesseessaessseenseesnseensees 85
Table 94 — Write Endurance & Data Retention Characteristics ........c.ccevveerienieenieenieeninennne. 85
Table 95 — AC Measurement CONAItIONS ......cccueereierieeiiiiniienieeieert e seie e eie e e seeeeebeeieeeeeas 86
Table 96 — INPUt PAraQmELErS ........cccvieiiieiiieiiietieiie ettt ettt et e e e e ebaeeebeenseeenseas 86
Table 97 — OUtPUt RON SPEC ..unviiiiie et e et e e eee e e sabe e e seae e e 86
Table 98 — DC CharacteriSTICS .......c.ceeueeueeiiieriieniieeiieeieertieeeteeteesteeseteseaeenseeseeesseessaeenseananens 87
Table 99 — AC CRaracteriStICS .....eevvirrierueeieeiiesiiest ettt ettt sttt ettt eetesteessee e enaeenae e 88
Table 100 — Temperature Sensor Performance, ...........ccceecvveeciieeriiieeiiie e 90
Table 101 — Register Base AfITDULES .......ccceiviiiiriieiiieiiiiie ettt 94
Table 102 — Register Attribute MOIfIer .........cceevviieiiiiiiiiciieiee e e 94
Table 103 — REZISTET IMAD ....viiiiiiieiie ettt ettt ee et e et eea e et eeeanaeessseeessneeessanee e 94
Table 104 — Thermal Register - Low Byte & High Byte ........ccocceoviiiiiiiiiiie e, 95
Table 105 — Thermal Register EXampPles ........cccvveiiiiiiiiiiiiieciicecieeecie et 96
Table 106 — MRO ...ttt ettt ettt e esaeesae st ee e e et e e enseesaesseeseeneenseans 97
Table 107 — MR ..ottt et e sttt et et et ebee et et e e ebeenn 97
Table 108 —— IMR2 ...ttt ettt ettt et e et enteette bt et eneens 97
Table 109 —— MR3 ot e et e e te e e s tre e e e tbe e e e tae e e e aaeeeetaeeeeaaeeeaaeaan 97
Table 110 — MRE ..ottt e st sttt et et et ettesa et et ebeens 97
Table 111 —— MRS .ottt ettt sttt et e e enaeeteessee e eeneenseens 98
Table 112 —— MR ..ottt ettt et eesbe et e sb e e s et e e esaeessessaesaensenseans 98
Table 113 — MRIT ottt ettt et et e stte bttt enbeens 99
Table 114 —— MRI2 ..ottt et ettt e et e e esteeaee s e et e seenseeeees 100
Table 115 — MRI3 Lottt et e st sa et eeees 101
Table 116 — MR ..o ettt e ebte bttt e e e eeees 101
Table 117 — MRS o ettt et e este et e e e e e e e enaeeeees 102
Table 118 — MR ... ettt e et sb ettt eaees 102
Table 119 — MRID ..o ettt ettt ettt et eaees 103
Table 120 — MR20 ..ot ettt ettt st e st e e et e e esbeesee s e et e e enneenees 103
Table 121 —= IMR2O ..ot ettt e ettt e 103
Table 122 — MR2T .ottt et ettt eet e ettt eeeas 104
Table 123 — IMR28 ...ttt ettt ettt ettt e st s et e et e e enaeenees 104
Table 124 — MR29 ..ottt ettt 105
Table 125 — MRB0 ..ot ettt sttt e eete et e et enbeeeeas 105
Table 126 — MR3BT oot ettt et et et e e esteesae s e e e enseenseenees 105
Table 127 — IMR3B2 .ot ettt e e ettt et 105
Table 128 — IMR3B3 .ot e et ettt et e ea e bt et e e enbeeeeas 106
Table 129 —— MRB4 ...ttt ettt ettt e et st e et e e enaeeneas 106
Table 130 — MR35 .ottt ettt b ettt e eeees 106
Table 131 —— MRAG ... e ettt sttt e eate ettt e et enbeeeees 107
Table 132 —— IMRAD ..ottt et ettt ettt et e e naeenaes 108
Table 133 — IMRS0 ..ottt e bbbttt eeees 108
Table 134 —— MRST oo ettt et e eet e ee et e et e e e enees 108
Table 135 —— IMRS2 oottt e ettt e 109



JEDEC Standard No. 300-5

List of Figures
Figure 1 — Device POWer Up SEQUENCE ......cueeeiuiieeiiieiiiieiieecie ettt sete e e seve e ave e saaeesaae e 3
Figure 2 — Open Drain Interface; Internal Pullup ReSiStor..........coecviveiiieiiiieiiieeeeeciee e, 5
Figure 3 — Open Drain Interface; External On Board Pullup ResiStor ........cccccoceeeveeienienennnne 5
Figure 4 — Push Pull Interface; On Die Pullup ........ccccooiiiiiiiiie e 6
Figure 5 — Example: Host Accessing RCD on DIMM O ........ccovvieiiieiiiieciececie e 9
Figure 6 — Example: Host Accessing Temperature Sensor 0 on DIMM 3 .........cccooveviiennnen. 10
Figure 7 — Slave Open Drain to Host Push Pull Hand Off Operation .........c...ccocceeiiinnnnnnen 38
Figure 8 — Master Open Drain (ACK) to Slave Push Pull Hand Off Operation...................... 39
Figure 9 — T=1; Host Ends Read with Repeated START and STOP Waveform.................... 40
Figure 10 — T=0; Slave Ends Read; Host Generates STOP.........c.cccceeiiiiiiiininneiieice 41
Figure 11 — SPDS Hub Interrupt; Host Ack Followed by SPD5 Hub Device IBI Payload..... 43
Figure 12 — SPD5 Hub Interrupt; Host NACK followed by STOP.........cocveeviieieiiiieiieee 44
Figure 13 — Local Device Interrupt, Host Ack followed by Slave Device IBI Payload.......... 46
Figure 14 — Local Device Interrupt; Host NACK followed by STOP.........ccccceeiiiiiinniienne. 47
Figure 15 — 12C or I13C Basic Bus Reset - SPDS5 Hub Device.........ccocevevieniieiienieniiiceenee 79
Figure 16 — I2C or I3C Basic Bus AC Input Timing Parameter Definition................ccoeenee... 82
Figure 17 — I3C Basic Bus AC Data Output Timing Parameter Definition ..............cccc........ 82
Figure 18 — I12C Bus AC Data Output Timing Parameter Definition ...........c.cceeeveeeveeeeennnnnne. 82
Figure 19 — Output Slew Rate and Output Timing Reference Load ..........ccccoecuvvveivirnnnennnen. 83
Figure 20 — Output Slew Rate Measurement POInts...........cccoveviereiiienienienneccce e &3
Figure 21 — Rise and Fall Timing Parameter Definition ...........ccccceeoeiiiiiniiiicciiiniinnienn &3
Figure 22 — Propagation Delay Through the SPD5 Hub Device..........cccceeevivvciieciiieeieeee. 85
Figure 23 — AC Measurement Waveform...........cccoeeieriinoniininiciece e 86
Figure 24 — Pinout for SPDS5 Hub of DEeVICES ......cccceviiiiiiiiiiiiiiiic e 91
Figure 25 — Common Landing ATTAY .........ccccuieeriiieiieieiieeeieeeeie e eeieeeseveeesraeeesraeeessaeessaeeennes 92
Figure 26 — Mechanical Outling Drawing ...........coceveviiiiniiiieiie e 93

vi



JEDEC Standard No. 300-5
Page 1
SPD5118, SPD5108 Hub and Serial Presence Detect Device Standard

(From JEDEC Board Ballot JCB-19-26, formulated under the cognizance of JC-42.4, Non-Volatile
Memory Devices (Item 1852.07F).)

1 Scope

This standard defines the specifications of interface parameters, signaling protocols, and features for
DDRS Serial Presence Detect EEPROM with Hub function (SPD5 Hub) and integrated Temperature
Sensor (TS) as used for memory module applications. The Hub feature allows isolation of a local bus from
a master host bus. The designations SPD5118 and SPD5108 refer to the families of devices specified by
this document. The term SPD5 Hub refers generically to both devices in the family.

The purpose is to provide a standard for the SPD5 Hub family of devices for uniformity, multiplicity of
sources, elimination of confusion, ease of device specification, and ease of use.

A single specification document for SPD5 Hub family device is written to establish and maintain the
commonality of these devices and promote the interchangeability of devices in target applications that may
require the EEPROM and TS for some uses and EE only for other uses.

Unless otherwise noted in the document, any illegal operation is not allowed and device operations is not
guaranteed.

The designations SPD5118, SPD5108 refer to the part of the part designation of a series of commercial
logic parts common in the industry. This number is normally preceded by a series of manufacturer specific
characters to make up a complete part designation.

2 Definition Of SPD5 5118, SPD5108 Hub Device for Memory Module
Applications

2.1 Device Standard

2.1.1 Description

The SPD5 Hub device family contains 1024 bytes of non-volatile memory arranged as 16 blocks of 64
bytes per block. Each block may optionally be write protected via software command. Write protection for
each block may be overridden in an offline programmer environment while overrides are prevented in
normal use. The SPD5 Hub device operate from 1.8 V nominal power supply input. The SPD5 Hub device
is intended to operate up to 12.5 MHz on a 1.0V I13C Basic busorupto 1 MHzona 1.0 Vto 3.3V IC bus.
The SPD5 Hub devices are intended to interface to I?C/I3C Basic buses which have multiple devices on a
shared bus, and must be uniquely addressed with fixed addressing on the same bus.





