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Annex AB - Raw Card AB

DDR3 Registered DIMM Design File

Specification . . ) .
Revision Applicable Design File Applicable BOM
0.10 PC3-RDIMM_V010_RC-ABO0_20081201.brd PC3-RDIMM_V010_RC-AB0_20081201_BOM.txt
0.83 PC3-RDIMM_V083_RC_AB1_20100329.brd PC3-RDIMM_V083_RC_AB1_20090623_BOM.txt

NOTE “Reference” design file updates will be released as needed. This Registered DIMM 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.

Module Configuration

DIMM SDRAM # of # O.f # of Address bits MO-269
. L . L Physical o
Capacity Organization Density Organization SDRAMs Ranks row/col/Bank variation
4GB 512Mx72 512Mbit 128Mx4 72 4 13/11/3 AB
8GB 1Gx72 1Gbit 256Mx4 72 4 14/11/3 AB
16GB 2Gx72 2Gbit 512Mx4 72 4 15/11/3 AB
32GB 4Gx72 4Gbit 1Gx4 72 4 16/11/3 AB
64GB 8GX72 8Gbit 2Gx4 72 4 16/12/3 AB
SDRAM Configuration
Supported DRAM Outline # of Banks in SDRAM SDRAM Organization MO-207
(Width x Length) max. SDRAM Package Type variation
11.0 mm x 11.5 mm 8 78 Ball stacked FBGA x4, stacked, double row DT-z

Supported Speeds

Registration | Voltage | PC3-6400 | PC3-8500 | PC3-10600  PC3-12800 Notes
DDR3 X X 2,3
ABO DDR3L 2,3
DDR3U 2,3
DDR3 X X X
AB1 DDR3L 1,2,3
DDR3U

NOTE 1 50% Recessed GND
NOTE 2 X will reflect passed committee ballot at the time when specification is issued at BOD ballot
NOTE 3 P means the proposed speed for committee ballot

Design Rules and Deviations

1. 0201 capacitors and resistors are used in this design.
2. Blind vias are used in this design.
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General Layout
x72 DIMM, populated as four physical ranks of x4 stacked DDR3 SDRAMs)

Raw Card AB
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NOTE 1 All dimensions are typical unless otherwise stated. (Millimeters)

NOTE 2 Thermal sensor is placed within the thermal sensor placement area as defined in MO-269.

NOTE 3 Registering clock driver is placed within the Register Placement Area as defined in MO-269.

NOTE 4 Implementation and dimensions shown without heat spreader.

NOTE 5 In the event that a heat spreader is added to this module, module thickness would increase. Please refer to MO-269 for dimen-
sions of specific variations with heat spreader attached.
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Block Diagram
x72 DIMM, populated as four physical ranks of x4 stacked DDR3 SDRAMs (part 1 of 5)
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RESET n

RST_n

8, D30, D32,

D28, D30, D32, D

D29, D31, D33, D35

— APCKOA _t-> CK_t: SDRAMs DI[9:0]
APCKOB_t -> CK_t: SDRAMs D[17:10]
APCK1A_t -> CK_t: SDRAMSs D[27:18]
APCK1B_t -> CK_t: SDRAMs D[35:28]

[ APCKOA_c -> CK_c: SDRAMs D[9:0]
APCKOB_c -> CK_c: SDRAMs D[17:10]
APCK1A_c -> CK_c: SDRAMSs D[27:18]
APCK1B_c -> CK_c: SDRAMSs D[35:28]

— ERR_OUT n

CK1_t

120Q
+5%
CK1_c }

\7 RST_n: SDRAMs D[71:0]

|- ARSOA_n -> CS1_n: SDRAMSs D1, D3, D5, D7, D9,
D19, D21, D23, D25, D27
ARSOB_n -> CS1_n: SDRAMs D11, D13, D15, D17,
D29, D31, D33, D35
|- ARS1A_n -> CS0_n: SDRAMs DO, D2, D4, D6, D8,
D18, D20, D22, D24, D26
ARS1B_n - CS0_n: SDRAMS D10, D12, D14, D16,

| ARBA[N:0]A -> BAIN: 01 SDRAMSs D[9 01 D[27:18]
ARBA[N:0]B -> BA[N:0]: SDRAMs D[17:10], D[35:28]
ARA[N:0]A -> AIN:0]: SDRAMSs D[9:0], D[27:18]
ARA[N:0]B -> A[N:0]: SDRAMs D[17:10], D[35:28]

— ARRASA_n -> RAS_n: SDRAMs D[9:0], D[27:18]
ARRASB_n -> RAS_n: SDRAMs D[17:10], D[35:28]
— ARCASA_n -> CAS_n: SDRAMs D[9:0], D[27:18]
ARCASB_n -> CAS_n: SDRAMs D[17:10], D[35:28]
I~ ARWEA_n -> WE_n: SDRAMs D[9:0], D[27:18]
ARWEB_n -> WE_n: SDRAMs D[17:10], D[35:28]

|- ARCKEOA -> CKE1: SDRAMS D1, D3, D5, D7, D9,
9, D21, D23, D25, D27

ARCKEOB -> CKE1: SDRAMs 0;31 D13, D15, D17,

| ARCKE1A -> CKEO: SDRAMs DO, D2, D4, D6, D8,
D18, D20, D22, D24, D26

ARCKE1B -> CKEO: SDRAMSs D10, D312, D14, D16,

— ARODTOA -> ODT1: SDRAMS D1, D3, D5, D7, D9,
D19, D21, D23, D35, D27
ARODTOB -> ODT1: SDRAMS D11, D13, D15, D17,
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RST_n

BRBA[N:0]B -> BA[N:0]: SDRAMs D[43:
BRA[N:0]B -> A[N:0]: SDRAMs D[43:36],

D63, D65, D67, D69,

BRCKEOB -> CKE1: SDRAMsD37, D39,
D55, D57, D59, D61

BRCKE1A -> CKEO: SDRAMs D44, D46,
D62, D64, D66, D68, D

BRCKE1B >CKEO SDRAMS D36, D38,
D56, D58, D60

D67, D69, D

D55, D57, D59, D61

| — BPCKOA_t-> CK_t: SDRAMs D[53:44]
BPCKOB_t -> CK_t: SDRAMs D[43:36]
BPCK1A_t -> CK_t: SDRAMs D[71:62]
BPCK1B_t -> CK_t: SDRAMs D[61:54]

— BPCKOA_c -> CK_c: SDRAMs D[53:44]
BPCKOB_c -> CK_c: SDRAMs D[43:36]
BPCK1A ¢ -> CK_c: SDRAMs D[71:62]
BPCK1B_c -> CK_c: SDRAMs D[61:54]

— ERR_OUT n

* Register input signals with the same name inside the dotted areas are the same signal,
and shares series resistor for the single ended and differential termination resistor for the clock.

U

£=D70/D71=D68/D69 = D66/D67 D64/D65 HD62/D63 D60/D61 = D58/D59MD56/D57 fD54/D55 f=ic]
B
&-’ —
= D52/D53 { D50/D51 = D48/D49 M D46/D47 §D44/D45 T D42/D43 =D40/D41 | D38/D39 4 D36/D37 =it
F ]
Cr={ DO/D1 = D2/D3 = D4/D5 W D6/D7 H D8/D9 D10/D11 = D12/D13 4 D14/D15 D16/D17 fmet’]
o] L]
2 U
C
Ck=D18/D19 = D20/D21 = D22/D23 W D24/D25 {D26/D27 D28/D29 = D30/D31 HD32/D33 { D34/D35 =it H

N

Address, Command and Control line

DRAM number: Lower DRAM/ Upper DRAM

NOTE 1 CKO_t and CKO_c are differentially terminated with a single 120Q + 5% resistor.
NOTE 2 CK1_t and CK1_c are differentially terminated with a single 120Q + 5% resistor, but is not used.
NOTE 3 Unused register inputs ODT1 for Register A and ODTO for Register B are tied to ground.

NOTE 4 The module drawing on this page is not drawn to scale.
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|~ BRA[N:0JA -> A[N:0]: SDRAMs D[53:44],

I— BRS2A_n -> CS1_n: SDRAMs D45, D47, D49 D51, D53,
D63, D65, D67, D69, D

BRS2B_n -> CS1_n: SDRAMs D37, D39, D41 D43,
D55, D57, D59, D61
I— BRS3A_n -> CS0_n: SDRAMs D44, D46, D48, D50, D52,
D62, D64, D66, D68, D70

BRS3B_n -> CSO0_n: SDRAMS D36, D38, D40, D42,
D54, D56, D58, D60

| BRBA[N:0]A -> BA[N:0]: SDRAMs D[53:44], D[71:62]

36], D[61:54]
D[71:62]
D[61:54]

— BRRASA_n -> RAS_n: SDRAMs D[53:44], D[71:62]
BRRASB_n -> RAS_n: SDRAMs D[43:36], D[61:54]
— BRCASA_n-> CAS_n: SDRAMs D[53:44], D[71:62]
BRCASB_n -> CAS_n: SDRAMs D[43:36], D[61:54]
— BRWEA_n -> WE_n: SDRAMs D[53:44],
BRWEB_n -> WE_n: SDRAMs D[43:36],
|~ BRCKEOA -> CKE1: SDRAMs D45, D47, D49, D51, D53,

D[71:62]
D[61:54]

D71
D41, D43,

D%8 D50, D52,
D40, D42,

BRODT1A >ODT1 SDRAel\gs D45, D47, D49 D51, D53,
BRODT1B -> ODT1: SDRAMs D37 D39 D41 D43,
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x72 DIMM, populated as four physical ranks of x4 stacked DDR3 SDRAMs (part 2 of 5)

JEDEC Standard No. 21C

Page 4.20.20-AB4
Block Diagram
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JEDEC Standard No. 21C

x72 DIMM, populated as four physical ranks of x4 stacked DDR3 SDRAMs (part 3 of 5)

Block Diagram

ision 0.83

Rev

[o:NIve/lo:Nlvy [o:NIve/lo:Nlv [o:NIve/lo:Nlv lo:NIve/lo:Nlv [o:NIve/lo:Nlv
aan —— 1ao 10 1d0 1ao 1do
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x72 DIMM, populated as four physical ranks of x4 stacked DDR3 SDRAMSs (part 4 of 5)
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Block Diagram
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JEDEC Standard No. 21C

Page 4.20.20-AB7
Block Diagram
x72 DIMM, populated as four physical ranks of x4 stacked DDR3 SDRAMSs (part 5 of 5)
2 c c )
€ € © =) - o 5
c g Sl 08D c [ F e[ - < o
28882 20E3S ol 5 28883 uRSS 2 5
grogoogese 2 g3 gE2ERReas & g8
EEEEEEEELEE < S R @ S
VSS —M zQ VSS —M zaQ VSS —WV zQ VSS -V zQ
DQS13_t —A™ DQS_t _ DQS_t _ DQS_t _ DQS_t _
DQS13_c — DQS_c 5 DQS_c 5 DQS_c 5 DQS_c 5
vsS — oM, D29 % oMo D28 = oMo D61 = oMo D60 =
DQJ39:36] —AWN DQ[3.0] @ DQ [3:0] @ DQ [3:0] 3 DQ [3:0] E
e S S oy S e S S e~ oS e S S e~ oS e S Sie= oS
2] 2l
VSS —M ZQ V8S -V za V8S -V za V8S -V zQ
DQS14_t —A DQS_t _ DQS_t _ DQS_t _ DQS_t _
DQS14 ¢ —A™ DQS_c 5 DQS_c 5 DQS_c 5 DQS_c 5
VSS ——| DM D31 £ ou D30 £ ou D59 £ ow Ds8 %
DQ[47:44] =AM ba [35:0] - [} bQ [35:0] - =) DQ [35:0] . [} [ale} [3‘::0] . @
Suo ST eus S Se ST Yh 2 Sd Gl eE 2 S gL ¥h 2
88 3z0000% 88 3z0000% 88 3z0000% 883200060%
] 7]
VSS — A\ ZQ VSS —V zQ VSS —MH zaQ VS8S -V zQ
DQS15_t —A DQS_t _ DQS_t _ DQS_t _ DQS_t _
DQS15_c —W— DQS_c 2 DQS_c 2 DQS_c 3 DQS_c =
VSs —— bv D33 £ D D32 £ D D57 £ ow D56 £
DQ[55:52] —A| DQ 301 E DQ [3:0] F DQ [3:0] F DQ [3:0] F
PPN S g oDouss rr e S9 g gYYRE
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I | I J ‘
VSS VS8S -V zQ V88 —MH za VSS -V zQ
DQS16_t DQS_t _ DQS_t _ DQS_t _
DQS16_c DQS_c =3 DQS_c 5} DQS_c =
VSS pu D4 £ o D55 £ ow D54 £
DQI[63:60] DQ [3:0] ] DQ [3:0] ) DQ [3:0] o
c S SOy T PG PRGN
Vit —' —N— ‘
Option 1 Option 2 )
Serial PD . P . Option 3
\ )
: Integrated Thermal sensor in SPD : Serial PD
X SCL—»] X scL con
= ' EVENT_n—EVENT_n (<> SDA !
Thermal sensor ' A0 A1 A2 ' WP A0 A1 A‘z
scL ' 7 .
™ A0 SA1 SA2 — SAD SAT sA2
EVENT_n—EVENT_n {<>SDA
A0 A1 A2 Serial PD w/ integrated Thermal sensor Serial PD, no Thermal sensor

I
SAO0 SA1 S‘AZ

Serial PD w/ stand alone Thermal sensor

NOTE 1 DQ-to-1/O wiring may be changed within a nibble.

NOTE 2 Unless otherwise noted, resistor values are 15 Ohms + 5%. VpbseD Serial PD
NOTE 3 See the wiring diagrams for all resistors associated with the command, v T
address and control bus. PD 7 Dbo-D71
NOTE 4 ZQ resistors are 240 Ohms +1%. For all other resistor values refer to Vor [T
the appropriate wiring diagram. VREFCA DO-D71
VREFDQ + DO-D71
Vss -+ DO-D71

Release 21 Revision 0.83
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Registering Clock Driver

Please refer to the register vendor data sheets for all technical specifications and requirements.

Component Specifications

DRAMs per
output

Register Type

20/16 1:2 28-bit 1.5V

RegisterSpeed Grade RegisterSpeed Grade Register Speed Grade
PC3-6400 PC3-8500 PC3-10600

SSTE32882 SSTE32882 SSTE32882

Register Control Bit Settings
Types of Control Bits:

1. Reserved for future use (RFU):
These bits must be programmed to zero for all raw cards that have been developed/manufactured before this
“future use” was defined.

2. Test bits (Test):

Register Speed Grade

PC3-12800

SSTE32882

Quantity

2

These bits are used by Register, DIMM or System vendors for test and characterization purposes only.
They must be programmed to zero for normal operation

3. Card type specific (Card):

These bits have to be programmed to a certain value based on the raw card. The values are given in the
table. These bits will be defined and balloted during the raw card development. DIMM is only guaranteed to
work with those bits set appropriately. (highlighted in green)

4. Application specific bits (A/S):
These bits are freely programmable by the user based on the actual system configuration in which this DIMM

is used.

Register Control
Word

RCO

RC1

RC2

Revision 0.83

Bit
DBA1
DBAO
DA4
DA3
DBA1
DBAO
DA4
DA3
DBA1
DBAO
DA4

DA3

Function

B outputs disabled
A outputs disabled
Float outputs
Output Inversion
Disable Y3_t/Y3_c clock
Disable Y2_t/Y2_c clock
Disable Y1_t/Y1_c clock
Disable YO_t/YO_c clock
Frequency Band Select
Input Bus Termination
1T/3T Output timing

Address- and command-nets prelaunch (Control Signals
QxCKE, QxCS, QxODT do not apply)

Type

Card
Card
A/S

Card
Card
Card
Card
Card
Test
A/S

A/S

Card

Register
Settings

0
0
Oor1

o o o o o

“0” or “1”

“0” or “1”

Release 21
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Register Control . . Register
Word Bit Function Type Settings
DBA1 Driver Characteristics: Card 0
Command/Address
DBAO Driver-B Outputs Card 1
RC3
DA4 Driver Characteristics: Card 0
Command/Address
DA3 Driver-A Outputs Card 1
DBA1 Driver Characteristics: Card 0
Control Driver-B
DBAO Outputs Card 0
RC4
DA4 Driver Characteristics: Card 0
Control Driver-A
DA3 Outputs Card 0
DBA1 Driver Characteristics: Card 0
Clock YO_t, YO _c, Y2 t,and Y2_c
DBAO Output Drivers Card 1
RC5
DA4 Driver Characteristics: Card 0
Clock Y1_t, Y1_c,Y3_t,and Y3_c
DA3 Output Drivers Card 1
DBA1 Test 0
DBAO Test 0
RC6 Reserved, free to use by register vendor
DA4 Test 0
DA3 Test 0
DBA1 Test 0
DBAO Test 0
RC7 Reserved, free to use by register vendor
DA4 Test 0
DA3 Test 0
DBA1 Card 1
DBAO A/S Oor1
RC8 Extended IBT settings
DA4 A/S Oor1
DA3 A/S Oor1
DBA1 CKE Power Down Mode Enable AIS Oor1
DBAO CKE Power Down Mode AIS Oor1
RC9
DA4 Reserved for Future Use RFU 0
DA3 Reduced Drive Mode A/S Oor1
DBA1 A/S Oor1
DBAO A/S Oor1
RC10 RDIMM Operating Speed
DA4 A/S Oor1
DA3 A/S Oor1
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Register Control
Word

RC11

RC15

Revision 0.83

21C

Bit
DBA1
DBAO

DA4
DA3

Function

Reserved for Future Use

Type

RFU
RFU
RFU
RFU

Register
Settings

0

0
0
0

Release 21



Input Loading Matrix

Signal Names
CKO_t, CKO_c

CK1_t, CK1_c
RESET n

CKEO

OoDTO

CKE1

OoDT1

Addr, BA, RAS_n, CAS_n, WE_n, Par_In
SO0_n

S1_n

S2_n

S3.n

DQ, CB, DQS_t, DQS_c
DM, TDQS_t, TDQS_c
SCL,SDA,SA

EVENT_n

Registering Clock Driver
Termination Resistor

Registering Clock Driver
+ DDR3 SDRAM

Registering Clock Driver
Registering Clock Driver
Registering Clock Driver
Registering Clock Driver
Registering Clock Driver
Registering Clock Driver
Registering Clock Driver
Registering Clock Driver
Registering Clock Driver
DDR3 SDRAM

DDR3 SDRAM
EEPROM

Thermal sensor

*When optional discrete thermal sensor is present the load is 2.
**When optional discrete thermal sensor is not present the load is 0.

Release 21
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Input Device Loads
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Test Points

General test point information is defined on page 4.20.20-28.

Signal Group Signal Location

Pre register
Address / Command
Post register

DQ,CB
DQS_t, DQS_c
DM
Pre Clock Driver
Clock Post Clock Driver
(at SDRAMSs, at Register)
Notes:
Revision 0.83

Available on
22 Ohm series resistors
Termination resistors
15 Ohm resistors
15 Ohm resistors
Not valid on this raw card
Termination resistor near registering clock driver

Termination resistors

Release 21
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Registering Clock Driver Net Structures
Net Structure Routing of Registering Clock Driver Input

Registering Clock Driver Clock Input

Page 4.20.20-AB13

TLO TLA1 Registerin
DIMM  CK_t Clook
Connector CK_c ] Driver
For test point at CK_t and CK_c use via
2.0 mm from the DIMM connector TL2 L Registering

\ Driver

Test point at CK_t and CK_c use resister pad

Clock Net Lengths of Registering Clock Driver Input Net Structures

TLO TL1 TL2 RA1
(Ohms) Notes
Min Max Min Max Min Max
215 21.6 1.5 1.6 1.1 1.2 120 + 5% 1
NOTE 1 All distances are given in millimeters and must be kept within a tolerance of + 0.8 millimeter.
Net Structure Routing of Registering Clock Driver Feedback Path
C1 .
R1 ZC@EEE Clock Driver Feedback Path
Registering Clock Driver
TL3 TL2 ( Cj: FBKIN_t FBKOUT_t
FBKOUT
T FBKIN_c _C
Note: Any VIA may be utilized as a test point.
< @
TLO
Trace Lengths of Registering Clock Driver Feedback Path Net Structure
TLO TL1 TL2
TL3 Ri 1 Notes
Min Max Min Max Min Max (Ohms) (PF)
134 135 1.5 1.6 23 2.8 1.0 75+ 5% 0 1,2,3

NOTE 1 All distances are given in millimeters and must be kept within a tolerance of + 0.8 millimeter.
NOTE2 TLO+ TL1=15.0 mm 0.l mm

NOTE 3 All capacitances are given in pF and must be kept within a tolerance of + 10%.

Release 21
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Net Structure Routing of Clock Driver Output to SDRAM Load

Register
Output
Driver

Register
Output
Driver

Trace Lengths of Clock Driver Output to SDRAM load Net Structures

CKO_t

CKO_c:gj =
VDD
aL R
W=
TLO
CKo_t
okoe ) A )

Q
<
WS

TLO TL1 TL2

Min | Max | Min
07 15 183

NOTE 1 All distances are given in millimeters and must be kept within a tolerance of + 0.8 millimeter.

Max | Min | Max
183 3.2 | 3.2

TL3

Min
12.8

NOTE2 TLO +TL1=19.4 mm 0.4 mm
NOTE 3 First DRAM =TLO + TL1 + TL2 , Last DRAM =TLO + TL1 + TL2 + 4 x TL3

Revision 0.83

Max | Min
14.0| 7.3

TL4

Max
8.1

TLS

Min
0.7

Max
0.7

First DRAM
Min Max
22.2 23.0

Last DRAM
Min Max
74.6 75.4

R1 c1
(Ohms) | (uF)

30+£5% 0.1

Release 21
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Net Structure Routing for Unused Clock Termination on DIMM

CK1_t 1o %
DIMM _
Connector CK1_c ( } :) R1

Trace Lengths of Unused Clock Termination on DIMM Net Structures

TLO R1 Not
Min Max Ohms otes
3.3 35 120 £ 5% 1

NOTE 1 All distances are given in millimeters and must be kept within a tolerance of + 0.8 millimeter.
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Data Net Structures

DQ[63:0], CB[7:0], DQS[17:0]_t, DQS[17:0]_c

Special attention has been paid to balancing data nets (including Check Bits) within a DDR3 SDRAM, within
a particular DIMM, and across the DIMM family. Data nets have been placed in order to bound the data
strobe nets. Because data travels with the data strobe, the placement of the strobe in the middle of the
narrow window aids in data timing. Although it is not necessary to ensure consistent delays between
SDRAMs and/or card types, doing so facilitates system design, system simulation, and DIMM specifications.
We recommend delays for all nets, as described in the following tables.

Net Structure Routing of DQ[63:0], CB[7:0], DQS[17:0]_t, DQS[17:0]_c

DIMM
Connector

TL2

——

SDRAM Pin

—

SDRAM Pin

Trace Lengths of DQ[63:0], CB[7:0], DQS[17:0]_t, DQS[17:0]_c

DQO-7, DQSO_t, DQSO_c, DQS9_t, DQSY_c

DQ8-15, DQS1_t, DQS1_c, DQS10_t, DQS10_c

DQ16-23,
DQ24-31,
DQ32-39,
DQ40-47,
DQ48-55,
DQ56-63,

DQS2_t, DQS2_c,
DQS3_t, DQS3_c,
DQS4_t, DQS4_c,
DQS5_t, DQS5_c,
DQS6_t, DQS6_c,
DQS7_t, DQS7_c,

DQS11_t, DQS11_c
DQS12_t, DQS12_c
DQS13_t, DQS13_c
DQS14_t, DQS14_c
DQS15_t, DQS15_c
DQS16_t, DQS16_c

CBO0-7, DQS8_t, DQS8_c, DQS17_t, DQS17_c

Min
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8

TLO
Max

3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
35

Min
18.3
18.7
204
21.6
22.1
20.3
20.5
21.0
242

TL1
Max

20.0
20.4
221
23.4
23.9
221
22.3
22.9
25.9

Min
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

TL2
Max
23
23
23
23
23
23
23
23
2.3

NOTE 1 All distances are given in millimeters and must be kept within a tolerance of + 0.8 millimeter.

Revision 0.83

R1
(Ohms)

15£5%
15£5%
15£5%
15£5%
15£5%
15£5%
15£5%
15£5%
15£5%

Notes

Release 21



JEDEC Standard No. 21C
Page 4.20.20-AB17

Post Register Address and Command Net Structures
A[15:0], BA[2:0], RAS_n, CAS_n, WE_n

[ [ [
‘ SDRAM u ‘ SDRAM U ‘ SDRAM u ‘ SDRAM ‘ SDRAM u
V1T
@ TL3 R1
TL5
Register TLo
Output ! I I
Driver ‘ SDRAM u ‘ SDRAM u ‘ SDRAM ‘ SDRAM ‘ SDRAM u
V1T
TL2 TL2
TL3 TL3 TL3 TL3 R1
TL5S
o
“ TL2
TL1 ~ TL3 @
Register
Output
Driver ‘ SDRAM U SDRAM
VTT
TL2 e TL2
TL3
oD )
TL4 TLS
Trace Lengths for Post Register of Address and Command Net Structures
TLO TLA1 TL2 TL3 TL4 TL5 First DRAM Last DRAM R1
Ohms Notes

Min | Max = Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min Max Min Max
1.6 3.1 1551155 0.6 24 | 130|142 | 44 | 144 | 0.8 1.2 17.7 21.6 70.9 74.2

NOTE 1 All distances are given in millimeters and must be kept within a tolerance of + 0.8 millimeter.

NOTE 2 TLO+ TL1=17.85mm £ 0.75 mm
NOTE 3 First DRAM =TLO + TL1 + TL2 , Last DRAM =TLO + TL1 + TL2 + 4 x TL3

Release 21

36+5% 1,2,3

Revision 0.83



JEDEC Standard No. 21C
Page 4.20.20-AB18

Post Register Control Net Structures
S[3:0]_n, CKE[1:0], ODT[1:0]

‘ SDRAM ‘ ‘ SDRAM ‘ ‘ SDRAM ‘ ‘ SDRAM ‘

‘ SDRAM ‘

VTT
TL2 TL2
TL3 R1
TL4

TLS

‘ SDRAM ‘

Register

Output

Driver ‘ SDRAM ‘ ‘ SDRAM ‘ ‘ SDRAM ‘ ‘ SDRAM ‘
TL2 TL2 TL2 TL2

TL3 TL3 TL3

TL2

‘ SDRAM ‘ ‘ SDRAM ‘
‘ TL2 TL2 ‘
TL1 u TL3

Register
Output
Driver

TL4 TLS

Trace Lengths for Post Register of Control Net Structures

TLO T TL2 TL3 TL4 TL5 First DRAM
Min Max Min Max Min Max Min Max Min Max Min Max Min Max
16 | 21 185185 | 06 | 20 | 140150 | 26 | 165 0.7 | 1.2 20.7 226
NOTE 1 All distances are given in millimeters and must be kept within a tolerance of + 0.8 millimeter.
NOTE 2 TLO + TL1=20.35 mm + 0.25 mm
NOTE 3 First DRAM = TLO + TL1 + TL2, Last DRAM =TLO + TL1 + TL2 + 4 x TL3

Revision 0.83

Last DRAM R1
Min Max Ohms
77.7 792 |36+5%1,2,3

Notes
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Error Out Net Structure

TLO

Register 4@ TL
( j > Err_Out_n
TLO DIMM Connector

Register

Trace Lengths of Error Out Net Structure
TLO TL1 Notes
0.9 374 1

NOTE 1 All distances are given in millimeters and must be kept within a tolerance of + 0.8 millimeter.

Net Structure Routing of Pre Register Address, Command, Control and
Address/Command Parity
A[15:0], BA[2:0], RAS_n, CAS_n, WE_n, CKE[1:0], Par_in

TL2 Registering
Clock
TLO R1 TL1 Driver
DIMM )
Connector TL2 Registering
—__ ) Cou
Driver

Trace Lengths of Pre Register Address, Command, Control and
Address/Command Parity
A[15:0], BA[2:0], RAS_n, CAS_n, WE_n, CKE[1:0], Par_in

TLO TLA TL2 R
o Notes
Min Max Min Max Min Max (Ohms)
A[15:0], BA[2:0], RAS_n, CAS_n, WE_n,
Par in 2.9 3.5 15.5 17.9 0.7 3.0 22+ 5% 1
CKE[1:0] 3.2 3.2 15.7 15.8 2.7 2.8 22+ 5% 1

NOTE 1 All distances are given in millimeters and must be kept within a tolerance of + 0.8 millimeter.
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Net Structure Routing of Pre Register Control
S[3:0]_n, ODT[1:0]

TLO R1

DIMM TL1 TL2 Registering
o) ) ) )»——1 Clock
Connector @ Driver
Trace Lengths of Pre Register Control
S[3:0]_n, ODT[1:0]
TLO TLA1 TL2 R1
Notes
Min Max Min Max Min Max (Ohms)
S[3:0]_n, ODT[1:0] 2.9 36 21.3 214 2.7 2.8 22+ 5%

NOTE 1 All distances are given in millimeters and must be kept within a tolerance of + 0.8 millimeter.

RESET_n Net Structures

DIMM
Connector

RESET n o

Register | | SDRAM—‘ SDRAM—‘ ------- SDRAMW SDRAM} ;

| T [
' All SDRAMSs

RESET_n Net Total Length

Total Net Length
575.4

NOTE Net is wired with 100um width; only the total length all traces together (in millimeters) is specified and must be kept within a

tolerance of + 10%

Revision 0.83
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Most DIMM printed circuit board designs use six layers of glass epoxy material. PCBs should contain solid
ground plane and power plane layers as far as possible. The PCB stackup must be designed with 0.10 mm

wide traces.

Any exceptions to these design rules will be identified earlier in the Design Rules and Deviations section of

this annex.

NOTE The PCB edge connector contacts shall be gold-plated.

PCB Electrical Specifications

Parameter Min
Trace velocity: SO (outer layers, 0.10 mm wide single trace) 5.5
Trace velocity: SO (inner layers, 0.10 mm wide single trace) 6.5
Trace impedance: Z; (all layers, 0.10 mm wide single trace) 54

Example Ten Layer Stackup

| ——
0.09 3
| ] Layer 2 (VDD)
013 ¥ EE— Layer 3 (Signal)
0.13
E Layer 4 (Signal)
013 %
: ; Layer 5 (VDD/GND)
0102 § ‘ | Layer 6 (VDD/GND)
A
013 _§ _ Layer 7 (Signal)
0.13
- E— Layer 8 (Signal)
013 4
-y | Layer 9 (VDD)
0.09
- —— Layer 10 (Signal)
(mm)

Layer 1 (Signal)

Max
6.7
7.6
66

Units
ps/mm
ps/mm

Ohms

Thickness of each metal layer: 0.018
NOTE This diagram is intended as an example only. Each DIMM manufacturer can determine the thickness of their layers

based on their own impedance calculations.
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