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B 4.5.12 - 184 PIN DIMM FAMILY SUPPLEMENTARY DESIGN STANDARDS

BACKGROUND INFORMATION: The 184 Pin DIMM Module family consists of numerous configura-
tions using SDR and DDR SDRAM devices. These consist of Unbuffered, and Registered designs.
Complete Standards for Unbuffered SDR and Unregistered DDR devices have been published in
chapter 4.5 of this Standard. Additional Buffered and Registered DIMMs can be achieved using the
same pinouts with the addition of a few supplementary signals to control the buffering and registering
functions.

This section contains standards defining various aspects of additional 184P DIMM configurations.

The contents of this Section are as follows:
Section 1 gives a series of 18 Block Diagrams for an SDR Registered DIMM sub—family.
Section 2 contains Clock Topology layouts for DDR Registered DIMM and DDR Unbuffered DIMM.

Section 3 contains a PINOUT for the DDR Registered DIMM member of the family.
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4.5.12.1 — 184 PIN SDR Registered DIMM Block Diagrams
CONFIGURATION BLOCK DIAGRAM—Figs. 4.5.12-A through 4.5.12—P
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RSO
RDQMBO T 1
DQM S DQM S
DQ0 —WHi/03 DQ4 —WM1/00
DQ1 —WMI/02 DO DQ5 —WMI/I01  pg
DQ2 —WMI01 DQ6 —WMI/02
DQ3 —WMII00 DQ7 =WMI/03
RDQMB1 T I ]
DQM S DQM S
DQ8 —WMI/03 DQ12 =WM /00
DQ9 —WMI/02 D1 DQ13 —WM /01  pg
DQ10 —WMI/0 1 DQ14 —WM /0 2
DQ11 —WMI/0 0 DQ15 —WM /03
RDQMB2 T 1 ] |
DQM S DQM §
DQ16 —W/03 DQ20 =W I/l0 0
DQ17 —WM/0 2 D2 DQ21 =WMII01 Do
DQ18 —WMI01 DQ22 =W 1/0 2
DQ19 —WMII0 0 DQ23 —WMI/0 3
RDQMB3 T I' 1
DQM S DQM S
DQ24 —M03 DQ28 =W 1100
DQ25 —Wi/0 2 D3 DQ29 —WM1/01 D11
DQ26 —Wi/0 1 DQ30 —WM /02
DQ27 —WMi00 DQ31 —WM1/0 3
RDQMB4 | : |
DQM S DQM 5
DQ32 —WI/03 DQ36 —W\11/00
DQ33 —WMI/0 2 D4 DQ37 =WM1I01  pio
DQ34 —AWII01 DQ38 —W\1/0 2
DQ35 —W{I/0 0 DQ39 —W1/03
RDQMB5 1 |
DQM 5
DQ40 DQ44 —AW11/00
DQ41 DQ45 —W1/01 i3
DQ42 DQ46 —AW11/0 2
DQ43 DQ47 —W1/03
RDQMB6 1| v
DQM S DDQ T DO - D15
DQ48 DQ52 —AW1/0 0 Vbb T DO - D15
DQ49 DQ53 =W /01 D14 T
DQS50 DQ54 —A 1/0 2 Vss D0 -D15
DQ51 DQS5 —WM1/03 Vbbip 0 0—, Strap: see Note 4
RDQMB7 1
DQM S
DQ56 DQ60 =W 110 0
DQS57 DQEL—WM /01 5 Serial PD
DQ58 DQ62 =W 1/0 2
DQ59 DQ63 =W 1/0 3 WP —>
«—>» SD
SCL—M a0 AT A2 A
CKO ———— PLL? T
5 L | rso SA0 SAL SA2
DQMBO-DQMB7 — R |— RDQMBO-RDQMB? Notes:
BAO-BA2 1 E |— RBAO-RBA2 —> BAO-BA2: SDRAMs D0-D15 1 DQ-to-I/O wiring is shown as recommended but
AO-A13 —| G |__ RA0-RA13—> A0-A13: SDRAMSs DO — D15 may be changed. ) ) -
RAS _ é | RRAS —> RAS: SDRAMs DO — D15 2 DQ/DQMB/CKE/S relationships must be maintained
CAS — ] | RoAS-—>CAS: SDRAMs DO - D15 as shown.
CKED — E |— RCKEO->CKE: SDRAMSs DO - D15 3 DQresistors: 10 Ohms.
— R __ 4 Vppp Strap connections
— — RWE—>WE: SDRAMs DO - D15 (for memory device Vpp, Vppo):

1 C STRAP OUT (OPEN)Z Vpp = VDDQ
PCK REGE STRAP IN (Vss): Vpp b Vopo.

FIGURE 4.5.12-A
184 PIN X64 SDR REGISTERED SDRAM DIMM (1 BANK, X4 SDR
SDRAMS)

*Wire per Clock Loading Table/Wiring Diagrams
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* Wire per Clock Loading Table/Wiring Diagrams
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RSO
RDQMBO RDQMB4
— 1 —
DoM S DQM S
DQ0 —WM /07 DQ32—WMI/I0 7
DQ1 —W1/06 DO DQ33 —W1/0 6 D4
DQ2 —W1/01 DQ34—WI/0 1
DQ3 —WMI/00 DQ35 =W 1/0 0
DQ4 —WMI/I05 DQ36 —W1/0 5
DQ5 —W1/0 4 DQ37 —W1/0 4
DQ6 —WI1/03 DQ38 —W1/0 3
DQ7 —WMI/02 DQ39 —W1/0 2
RDQMB1 B — RDQMB5 _—
DM S DQM S
DO8 —WMI/07 DQ40 —W1/0 7
DO9 —WMI/06 D1 DQ41 —W1/0 6 D5
DQ10 —W1/0 1 DQ42 —W1/0 1
DQ11 —WM1/00 DQ43 =AM 1/0 0
DO12 —WMI/0 5 DQ44 —A1/0 5
DO13 =AM 1/0 4 DQ45 =W 1/0 4
DO14 —AM1/0 3 DQ46 =AW 1/0 3
DQ15 =W I/0 2 DQ47 —W{I/0 2
RDQMB2 RDQMB6 —_
- 1
DQM S DQM S
DQ16 —A1/07 DQ48 =W11/0 7
DQ17 —AN1/0 6 D2 DQ49 —W11/0 6 D6
DQ18 —WMI/0 1 DQ50 —AW1/0 1
DQ19 —A11/0 0 DQ51 —WA1/0 0
DQ20 —WMI/05 DQ52 =W 1/0 5
DQ21 —WM1/0 4 DQ53 —AW11/0 4
DQ22 —AW\1/03 DQ54 —A1/0 3
DQ23 —W\1/0 2 DQ55 =W1/0 2
RDQMB3 _ RDQMB7 .
DoM S DQM S
DQ24 —M11/0 7 DQ56 =W 110 7
DQ25 —MW\11/0 6 D3 DQ57 =W 1/0 6 D7
DQ26 —WM1/0 1 DQ58 —WM{I/0 1
DQ27 —A1/0 0 DQ59 —WM1/0 0
DQ28 —AWM1/05 DQ60—WM1/0 5
DQ29 —AM1/0 4 DQ61—WM1/0 4
DQ30 —AM1/0 3 DQ62 —AM{1/0 3
DQ31 —AW\I/0 2 DQ63 —W{I/0 2
Serial PD VbpQ DO - D7
WP —p Voo T DO- D7
>spA T
SCL—M a0 AL A2 ss I bo-b7
CKO PLLY | | | VoDID  — Strap: see Note 4
DQMBO-DQMB7 RDQMBO-RDQMB7 SA0  SA1  SA2
so —d 5 [~ Rso Notes:
BAO-BA2 .| £ |— RBAO-RBA2—>BAO-BA2: SDRAMs DO-D7 1 DQ-to—I/O wiring is shown as recom-
A0-A13 -] G |— RAO-RA13->A0-A13: SDRAMSs DO - D7 mended but may be changed.
RAS —1 | | — RRAS_>RAS: SDRAMs DO — D7 5 DQ/DQMB/CKE/S relationships must be
cas 1 s |_ RcAs_>CAS: SDRAMSs DO — D7 maintained as shown.
CKEO E | RCKEO —> CKE: SDRAMSs DO — D7 6 DQ resistors: 10 Ohms.
WE —f - |— RWE->WE:SDRAMs DO~ D7 7 Vppyp strap connections
(for memory device Vpp, Vppg):
pCK I L rece STRAP OUT (OPEN): Vpp = Vppg

STRAP IN (Vss): Vpp p VDDQ-

FIGURE 4.5.12-B
184 PIN X64 SDR REGISTERED SDRAM DIMM BLOCK DIAGRAM (1
BANK, X8 SDR SDRAMS)
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RSO
S RDQMB5 S
RDQMB1 L DOM Q LDQM
DQ8 —W— /06 DQ40—W— 1/0 6
DQY —WH 04 g DQ41-WM1/0 4 D2
DQ10 =W /0 1 DQ42—WM1/0 1
DQ11 =WM{ /0 3 DQ43-W1/0 3
DQ12 =W /0 2 DQ44—WM1/0 2
DQ13 =W /00 DQ45~W1/0 0
DQ14 =W /05 DQ46—WH{ /0 5
pQ1s W07 RDOMBA DQ47TWH /0 7
RDQMBO UDOM Q ————— ubom
DQO —wW /08 DQ32—W{ii0 8
DQ1 —w /010 DQ33—W 1/0 10
DQ2 —W1/015 DQ34—WH{ I/0 15
DQ3 —wW 1/0 13 DQ35—W 1/0 13
DQ4 —w /0 12 DQ36—W— 1/0 12
DQ5 —wWM I/0 14 DQ37-WMH1/0 14
DQ6 —wW 1/0 11 DQ38-WM1/0 11
DQ7 =W 1/09 DQ39~WH1/0 9
S S
RDQMB3 LDQM RDQMB7 ——{LbQM
DQ24—WH 110 6 DQ56 =W 110 6
DQ25-W1/0 4 b1 DQ57 =W 110 4
DQ26—WM{ 110 1 pDQs8 —w o1 D3
DQ27—WM1/0 3 DQ59 —M 1/0 3
DQ28—W 1/0 2 DQ60 —W 1/0 2
DQ29—WH /0 0 DQ61 =W 1/0 0
DQ30—W1/0 5 DQ62 =W 1105
DQ31-WM /07 DQ63 =W /07
RDQMB2 ————uDQM RDQMB6 UDQM
DQ16—W1/0 8 DQ48 —W 110 8
DQ17—WM1/0 10 DQ49 =W 1/0 10
DQ18=WM1/0 15 DQ50 =W 1/0 15
DQ19—WM1/0 13 DQ51 —WH 1/0 13
DQ20=W1/0 12 DQ52 =W 1/0 12
DQ21~W-1/0 14 DQ53 =W 1/0 14
DQ22=W /0 11 DQ54 =W 1/0 11
DQ23—WH1/0 9 DQ55 =WM/0 9
VbpQ DO - D3
Serial PD v é:
e DD T DO - D3
—> > sDA  Vss T DO - D3
SCL—H a0 A1 A2 VoDID  —— o—, Strap: see Note 4
|
CKO PLL* SA0 SA1  SA2
Notes:
DOMBO-DQMB7 — L RDQMBO-RDQMB7 1 DQ-to—I/O wiring is shown as recommended but
S0 R 1 greo may be changed.
— & . . .
BAO-BA2 .| o l— RBAO-RBA2 —>BAO-BA2: SDRAMs DO-D3 2 DQ/DQMBJ/CKE/S relationships must be main-
A0-A13 —f | |— RAO-RA13—> A0-A13: SDRAMs DO — D3 Euned as Sh(_’vilg' oh
RAS —{ S |— RRAS->RAS: SDRAMs DO - D3 2 VQ reS|tstors. t’.“S-
CAs —] T |_ RCAS->CAS: SDRAMs D0 - D3 DDID Strap connections
E (for memory device Vpp, Vppg):
CKEQ —] L RCKEO —> CKE: SDRAMs DO — D3 ;
i R i STRAP OUT (OPEN): Vpp = Vppg
WE — L — RWE —> WE: SDRAMs DO — D3
STRAP IN (Vss): Vpp p VDDQ-
PCK . I—REGE

* Wire per Clock Loading Table/Wiring Diagrams

FIGURE 4.5.12-C
184 PIN X64 SDR REGISTERED SDRAM DIMM BLOCK DIAGRAM (1
BANK, X16 SDR SDRAMS)
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RS1
RSO |
RDQMBO 1 I 1 |
DQM S DQM S DQM S DQM S
DQ0 —WM 103 — 1103 DQ4 —WH 100 — 100
DQ1 —WM /02 DO —— /02 D16 DQ5 —WM /01 D8 —— 1101 D24
DQ2 —WM 101 — /01 DQ6 =W 1/02 — 1102
DQ3 —WM_II00 — /00 DQ7 —wW—103 —_1/03
| | |
RDQMB1  — I 1  — ]
DQM S DQM S DQM § DQM s
DQ8 —WM 1103 — /03 DQ12 —WM /00 — /00
DQ9 —WM /02 D1 —— 1102 D17 DQI3 —WM /01  pg — 1101 pog
DQ10 —WMH /01 — 101 DQ14 —WM /02 — /02
DQI1 —W{_1/00 — 100 DQ15 —A— 103 — /03
RDQMB2 — T 1 — 1 |
DQM S DQM S DQM § DQM S
DQ16 —WM 103 — 1103 DQ20 =W 100 — oo
DQ17 =W /02 D2 — /02 D18 DQ2i WM 1101 D10 — 1101 D26
DQ18 =W /01 —— 1101 DQ22 =W 1102 —— 102
DQ19 —WM_1/00 — 1100 DQ23 —W_1I03 —_ 1103
T T T
RDQM83 1 1 1 1 1 1 1 I
DQM S DQM S DQM S DQM s
DQ24 —WM /03 —— 1103 DQ28 —WM 1100 —— 100
DQ25 —WM /02 p3 — 102  po DQ29 =W /01 DIl — Vo1 D27
DQ26 =W 101 — /01 DQ30 —WM{ /02 — 102
DQ27 —WM_1/00 — /00 DQ31 =W 103 —1 103
| | |
RDQMB4 | | | | | | |
DQM S DQM S bDQM 3§ DQM S
DQ32 -~WM 1103 — 1103 DQ36 —WM /00 — oo
DQ33 --WM /02 D4 ——y 1/02 D20 DQ37 =AW /01 D12 — 1101 D28
DQ34 -—~AM /01 — 1101 DQ38 —W 1102 — o2
DQ35 -~ /00 — /100 DQ39 —W—{ 1103 — 103
1 1 1
RDQMB5 —1 T 1 —1 |
DQM S DQM S bQM 3§ DQM S
DQ40 -~ 1103 —1 103 DQ4d —AN 1100 — oo
DQ41 -—WM 1102  ps — 1102 D21 DQ45 —W{ 1101 p13 — 101 pog
DQ42 -~ /01 — 1101 DQ46 —W 1102 — 102
DQ43 -—~AM_I/I00 — 100 . DQ47 =AM 1I03 — 103
1 1
RDQMBG 1 1 1 1 1 1 1 I
DQM S DQM S DQM S DQM s
DQ48 -~ 103 — 1103 DQ52 —W 1/00 — oo
DQ49 -~ 1102 D6 — 1102 D22 DQ53 =W /01 D14 — 101 D30
DQ50 -~ /01 — 1101 DQ54 —W 1/02 — o2
DQ51 -~AM_I/00 — /00 DQ55 —W\ /03 — 103
| | |
RDQMB7 1 1 1 1 1 1 1
DQM S DQM S DQM S DQM 5
DQ56 —W 1103 — 1103 DQ60 —WM /00 — oo
DQ57 —wWMH 102 — 102 D23 DQ6I =W /01 5 — 101 g
DQ58 —AM 101 — 101 DQ62 —WM /02 — 102
DQ59 —A_1/00 — 100 DQ63 —WM{ /03 — 103
Serial PD
vbbQ DO - D31
. WP —» L
CKO PLL «—>»SDA VDD S
SCL —» A0 Al A2 = -
DQMBO-DQMB7—. L RDQMBO-RDQMB7 VSS T DO - D31
S0 — L RSO | | |
1 R =1 SA0 SAL  SA2 vDDID o—, Strap: see Note 4
BAO-BA2 .. E | RBAO-RBA2 —> BAO-BA2: SDRAMs DO-D31 Notes:
AO-A13 _. ‘|3 | RAO-RA13 —> AO-A13: SDRAMs DO — D31 1 DQ-to—I/O wiring is shown as recommended but may be
RAS —{ o |~ RRAS-—>RAS: SDRAMs DO - D31 changed. ) ) o
cas —| T = RcAs-—>cAs: SDRAMs DO - D31 2 DQ/DQMB/CKE/S relationships must be maintained as
CcKEO —] E |~ RCKEO-> CKE: SDRAMSs DO - D15 shown.
CKEl —f R [ RCKE1->CKE: SDRAMs D16 — D31 3 DQresistors: 10 Ohms.
WE — | RWE —> WE: SDRAMs DO — D31 4 Vpp)p strap connections
T (for memory device Vpp, Vppg):
PCK —: REGE

* Wire per Clock Loading Table/Wiring Diagrams

STRAP OUT (OPEN)Z Vpp = VDDQ
STRAP IN (Vss): Vpp p VDDQ-

FIGURE 4.5.12-D
184 PIN X64 SDR REGISTERED SDRAM DIMM BLOCK DIAGRAM
(2 BANKS, X4 SDR SDRAMS WITH DOUBLE CKE)
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RS1
RSO
RDQMBO T 1 T 1
DQM S DQM s DQM S DQM S
DQ0 —W— 103 —| 103 DQ4 =W /00 —| oo
DQ1L —WM 1/02 DO — 1102 D16 DQ5 —WM /01 Dps ——| /01 D24
DQ2 —W— 101 —| o1 DQ6 —WMH /02 —| o2
DQ3 —W /00 I — 1/00 DQ7 —W—_1/03 I —] /03
T
RDQMB1 1 | | | | | |
DQM S DQM S DQM S DQM S
DQ8 —WM 1103 — 103 DQ12 =AM 100 — 1100
DQ9 —WM /02 D1 — 1/02 D17 DQ13 =W /01 pg — /101 pos
DQ1 =WM 101 — /01 DQ14 —WM 1/02 — 1102
Q1  —wWML1I00 — 1100 DQ15 —AW_1/03 — /03
RDQMB2 1 . ] . I - I . I
DQM S DQM s DQM S DQM S
DQ1 —W 103 —| 103 DQ20 =W 1100 ——| oo
pQ1 —W 102 D2 —1 1102 D18 DQ21 —WM 1101 D10 —| 101 D26
Q1 —WH 101 — /01 DQ22 =W 102 ——| 1102
BQ1 —wW— 0o : — /00 DQ23 —M_1/I03 . —__1/03
RDQMB3 ° —1 — —1 1|
DQM S DQM s DQM S DQM S
DQ2 =W\ 103 — 1103 DQ28 =W /00 ——| oo
B2 W 02 p3 —] 102 pio DQ29 =W o1 DIi1 —| o1 D27
bQz W 101 —| 101 DQ30 =W /02 —| 1102
ng W 1I00 ! —_1/0 0 DQ31 =M 1103 ! —L 103
T
RDQMB4 T i T 1 T I |
DQM S DQM S DQM 5 DQM 5§
DQ3 =W /03 — 1103 DQ36 —A /00 —— 1100
BPQ3 —wW 1102 pa — 102 D20 DQ37 =W 101 p1» —— 101 pog
Bz —w~ 101 — 1101 DQ38 =W /02 — 1/02
HQ3 —w—{ /00 — 1100 DQ39 —W_1I03 — 1103
1 T 1
RDQMBS 5 —1 T i —1 1|
DQM S DQM S DQM 5 DQM 5
DQ4 —W- 103 —1 103 DQ44 —A 1/00 —— 1100
P4 —wWH 102 ps —] /02 D21 DQ45 =AM 101 pi3 —— 1101 pyg
bQsa —w— 01 — /01 DQ46 —WM 1/02 — /02
BQ4 —w 100 — 100 DQ47 —A_1I03 — 103
RDQMBSG 3 — : : —7 L1
DQM S DQM s DQM S DQM S
DQ4 —M /03 — 103 DQ52 —AM 1100 —— 1100
BQa —w~ 1102 Ds — 102 D22 DQ53 —A /01 D14 —— /01 D30
Bs —w 101 — o1 DQ54 —A 1102 —| 1102
?QS —W I00 — 100 DQS5 —AM_1/03 — 103
RDQUE? —1 — — .
DQM S DQM s DQM S DQM S
DQ5 —wWM 1103 — /03 DQ60 —WM /00 — 100
BQs —w 102 —1 102 D23 DQ61 =M 101 5 — 101 pgg
Qs —w 01 — o1 DQ62 —WH 1102 — 1102
85Q59 —WA 1100 — 100 DQ63 —WM_1/03 — 103
Serial PD
we vDDQ 1 DO - D31
CKO ———— PLL* —> =
L l<—>» SDA VDD T DO - D31
DQMBO-DQMB7  — RDQMB0-RDQMB7 A0 AL A2 Vss T DO - D31
so — — RSO | | | I
S1 R |— RS1 SA0  SAL sA2 VDDID Strap: see Note 4
BAO-BA2 . 2 — RBAO-RBA2 —> BAO-BA2: SDRAMs D0-D31 Notes:
AO-AL3 | |— RAO-RAL3->A0-A13: SDRAMs DO - D31 1 DQ-to—I/O wiring is shown as recommended but
RAS —{ g |— RRAS->RAS: SDRAMs DO - D31 may be changed.
CAS —{ T |— RCAS->CAS: SDRAMs DO - D31 2 DQ/DQMB/CKE/S relationships must be main-
CKEO —. E |— RCKEO—> CKE: SDRAMs DO — D31 tained as shown.
WE —_1 R — RWE —> WE: SDRAMs DO — D31 3 DQ resistors: 10 Oth
] |_ 4 Vppp Strap connections
PCK = REGE (for memory device Vpp, Vpp):
STRAP OUT (OPEN): Vpp = Vppg
* Wire per Clock Loading Table/Wiring Diagrams STRAP IN (VSS): Vpp P VDDQ-

FIGURE 4.5.12-E
184 PIN X64 SDR REGISTERED SDRAM DIMM BLOCK DIAGRAM
(2 BANKS, X4 SDR SDRAMS WITH SINGLE CKE)
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RS1
RSO
RDQMBO 1 1 RDQMB4 1 1
DQM S DQM S DQM S DQM S
DQ0 —WMII07 —1/0 0 DQ32 —W1I0 7 —1/00
DQ1 —WMI/06 DO —1/0 1 D8 DQ33 —WI/0 6 D4 — I;O 1 D12
DQ2 —WMII01 —1/06 DQ34 —W1/0 1 — |lo 6
DQ3 —WMI/00 —1/07 DQ35 —W{I/0 0 —{1/0 7
DQ4 —WMII05 —1/0 2 DQ36 —~WI/0 5 —11/02
DQ5 —WMI/0 4 —11/0 3 DQ37 =W 1/I0 4 —1/03
DQ6 —WMI/0 3 —]1/0 4 DQ38 —W{1/0 3 —{1/04
DQ7 —WM1/02 —1/05 DQ39 —W1/0 2 —1/05
RDQMB1 1 1 RDQMB5 1 1
DQM S DQM S DQM S DQM S
DQ8 —WMII07 —1/0 0 DQ40 =W 110 7 —1/00
DQ9 —WMI/06 D1 —{1/0 1 D9 DQ41 —WI/0 6 D5 —1/0 1 D13
DQ10 —WMI/0 1 —{ilo6 DQ42 —MHI/0 1 —1/06
DQ11l —WMI/00 —{1/0 7 DQ43 —=W1/0 0 —1/07
DQ12 —WMII0 5 —11/0 2 DQ44 —W1I0 5 —1/02
DQ13 —WMI/0 4 —11/0 3 DQ45 =W 1/0 4 —1/03
DQ14 —WMI/0 3 —1/0 4 DQ46 —W1/0 3 —1/04
DQ15 --W1/0 2 —1/05 DQ47 —W1/0 2 —1/05
RDQMB2 T 1 RDQMB6 T 1
oM S bom s DQ48 —W\ |/oD7Q Mos — |/oD<§2 Mos
DQ16 —WM1/0 7 —1/0 0 Dot o 109
DQ17 —WA1/0 6 D2 —1/0 1 D10 DQSO —WM voe D6 loe D14
DQ18 —WMI/0 1 —11/106 DQ51 -V vol {108
DQ19 —WM1/0 0 —1/07 Q51 =W I
DQ20 —WM1/I0 5 —1/0 2 DQ52 =W |;o 5 1192
DQ21 —WMI/0 4 —{1/03 DQ53 =WV I/O 4 [
DQ22 —WM1/0 3 —11/04 DQ54 —W11/0 3 —ioe
DQ23 —WM1/0 2 —1/05 DQ55 —WA1/0 2
RDQMB3 T 1 RDQMB7 T 1
DQM S DQM S DQM S DQM S
DQ24 —WM1/0 7 —1/00 DQ56 —W\I/0 7 ] 1100
DQ25 =W 110 6 D3 — /01 DIL DQ57 —~AW1/0 6 D7 ] 110 1 D15
DQ26 =W 1/0 1 —1/0 6 DQ58 =W1/0 1 1106
DQ27 =WM1/0 0 — 110 7 DQ59 —W\1/0 0 —1/07
DQ28 =W 1/05 —1/0 2 DQB0 —AWN1/0 5 —1/0 2
DQ29 —WM1/0 4 —11/03 DQ61 —\1/0 4 —{1/0 3
DQ30 =W 1/0 3 —1/0 4 DQ62 —AWN1/0 3 —11/0 4
DQ31 —W{1/0 2 —1/05 DQ63 —AWNI/0 2 —1/0 5
Serial PD Voo 50 - D15
— =+
e ¢—> SDA Voo 1 DO - D15
SCL —3 a0 Al A2 Vss T DO - D15
CKO PLL* I
SAO  SAL SA2 VopID  ——g Strap: see Note 4
DQMBO—D%/IW — — %(SMBO—RDQMB7 Notes:
s - s [C Rs1 1 DQ-to-I/O wiring is shown as recommended
BAO-BA2 e L RBAO-RBA2 —> BAO-BA2: SDRAMs DO-D1! but may be changed.
onz | S [ o > BAO - S s DO-D15 2 DQ/DQMBJ/CKEIS relationships must be
- - | [~ RAO-RA13->A0-A13: SDRAMs D0 - D15 maintained as shown.
RAS — g |— RRAS->RAS: SDRAMs DO - D15 3 DQ resistors: 10 Ohms.
CAS - T |— RCAS —> CAS: SDRAMs DO - D15 4 Vpp)p strap connections
CKEO ] E }— RCKEO-> CKE: SDRAMs DO - D7 (for memory device Vpp, Vppo):
CKEl -—— R |- RCKE1-> CKE: SDRAMs D8 — D15 STRAP OUT (OPEN): Vipp = Vppo
WE — l— RWE —> WE: SDRAMs DO - D15 STRAP IN (Vss): Vpp P Vooo:
PCK—J L REGE

* Wire per Clock Loading Table/Wiring Diagrams

FIGURE 4.5.12—-F
184 PIN X64 SDR REGISTERED SDRAM DIMM BLOCK DIAGRAM (2
BANK, X8 SDR SDRAMS)
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RS1
RSO |
S S S S
RDQMB1 LDQM — UDQM RDQMB5 LDQM — UDQM
DQ8 —W—{I/0 6 o DQ40 =W 1/0 6 — 1109
DQ9 —WHII04 —:;8 1‘11 D4 DQ4l =W /04 p2 — /01l pg
DQ10—W—/0 1 [ DQ42 =W 110 1 — 0 14
DQ11-W—/0 3 Vo 12 DQ43 =W 1/0 3 — /0 12
DQ12=W—1/0 2 I/0 13 DQ44 =W 1/0 2 — /013
DQ13—W—/0 0 V015 DQ45 —W 1/0 0 11015
DQ14=—W—i/0 5 [—1Vo10 DQ46 W /05 — 1/0 10
DQ15 W0 7 o8 DQ47 =W 110 7 108
RDQMBO UDQM —LDQM tUDQMB — LDQMB
DQO —wW—l/08 —iio 7 RDQMB4 DQ32 —wW—|1/0 8 - iiOQ7
DQL —w—{I/0 10 —/l05 DQ33 =W 1/0 10 —1/05
DQ2 —wHI/0 15 —i/0 0 DQ34 =W 1/0 15 — /00
DQ3 —wWHI/0 13 —{l/0 2 DQ35 —W— 1/0 13 — 1/0 2
DQ4 —WHI/0 12 —/0 3 DQ36 —W—| 1/0 12 —1/03
DQ5 —W-I/0 14 —/o 1 DQ37 —WH /0 14 — /01
DQ6 —w—l1/0 11 /o 4 DQ38 =W~ 1/0 11 —{ 1104
DQ7 —WMI/0 9 —i06 DQ39 —W— /09 — /06
S S S S
RDQMB3 LDQM — UDQM RDQMB7 LDQM — UDQM
DQ24—W{ 110 6 —11/0 9 DQ56 —wWM1/06 — /09
DQ25-WH 104 —1/0 11 D5 DQ57 —wWM1/0 4 L1 /011
DQ26—WH 1/0 1 V0 14 DQss —wuo1 D3 | 1014 D7
DQ27—wWH 110 3 /012 DQ59 —wWM /03 — /012
DQ28—WH 1/0 2 013 DQ60 —WMH 1/0 2 — 1/0 13
DQ29—W— 1/0 0 Y015 DQ6L —WMHI/00 — /0 15
DQ30-WH 1105 Vo 10 DQ62 —WH /05 — 1/0 10
DQ31-WH /0 7 —]1/08 DQ63 —WM1/07 — /08
RDQMB2 ——UDQM ] LDQM RDQMB6 UDQM —{ LDQM
DQ16=WM /0 8 —11/07 DQ48 —WM1/08 —11/07
DQ17—WM 1/0 10 —{1/0 5 DQ49 —WM1/0 10 — 1105
DQ18=WM 1/0 15 —]1/00 DQ50 =W 1/0 15 — 1/00
DQ19-WH 1/0 13 —1/0 2 DQ51 —WM1/0 13 — 1102
DQ20—WH 1/0 12 — 103 DQ52 —WH 1/0 12 — 1103
DQ21—WH 1/0 14 —o 1 DQ53 —WM 1/0 14 — 1101
DQ22—WH 1/0 11 — /0 4 DQ54 —WMH 1/0 11 — 110 4
DQ23—WH 1109 — 1106 DQ55 —WM1/0 9 — 1106
Serial PD v
pDQ + DO - D7
WP —> e— SDA Voo + DO - D7
SCL—H a0 Al A2 Vss T DO - D7
SAQ SlAl SA Vbbb — o—, Strap: see Note 4
2
CKO PLL*
DQMBO-DQMB7 - RDQMB0-RDQMB7
so —] - RSO Notes:
s1 —J1 R |- Rs1 1 DQ-to—I/O wiring is shown as recommended
BA0-BA2 ] E | RBAO-RBA2 —> BAO-BA2: SDRAMs DO-D7 but may be changed. _
AO-A13 _ (|3 | RAO-RA13 —> AO-A13: SDRAMSs DO — D7 2 DQ/DQMBJ/CKE/S relationships must be main-
RAS —| |- RRAS—>RAS: SDRAMs DO -D7 tained as shown.
CAS —J 1 |- RCAS->CAS: SDRAMs DO - D7 3 DQresistors: 10 Ohms.
CKEO —J E |- RCKEO->CKE: SDRAMs DO -D3 4 Vppip strap connections .
CKE1l —- R |- RCKEL->CKE: SDRAMs D4 -D7 g?rrl?"’;le:mg&deeC;/gngp\'D/’ VD_DS)'
WE — | RWE —> WE: SDRAMSs DO — D7 ( ): Vo = VbDQ
STRAP IN (Vss)Z Vbp P VDDQ'
pck ) L_recEe

* Wire per Clock Loading Table/Wiring Diagrams

Release 10

FIGURE 4.5.12-G
184 PIN X64 SDR REGISTERED SDRAM DIMM BLOCK DIAGRAM (2
BANK, X16 SDR SDRAMS)



RSo
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_ S3
__ RS2
RS1
RDQMBO ' ' r . RDQMB4 ; ' 1 1
DOM S D8 D16 D24 DOM S D12 D20 D28
DQO —wWM 1107 —/00 [—io7 /00 DQ32 =M 1107 — 100 |Hwo7 pHroo
DQ1 —WM /06 DO —1/0 1 —1/06 —1/01 DQ33 =M 1106 57 L4101 Hiose o1
DQ2 —M{ 101 o6 |—io1 |06 DQ34 =M 101 — 106 |—uio1 o6
DQ3 —wWM 1100 —/l07 p—l/I00 07 DO35 - 1100 L {107 Hiwoo Hio7
DQ4 —M1/05 /02 [—Vo5 [0z DQ36 —AWM 1105 —o2 [—uos o2
DQ5 —AWM{ /04 —io3 [—uoa [—IO3 DQ37 —AM 110 4 103 Huoa Huos
DQ6 —M\1/03 —/04 [—/03 [—io4 DQ38 =M 110 3 —o4 o3 o4
DQ7 —WM 1102 —/o5 o2 [—/05 DQ39 —AM 1/0 2 — o5 o2 pos
RDQMBL1 1 1 1 ! RDQMB5 1 1 1 ]
DQM S D9 D17 D25 DQM S D13 D21 D29
DQ8 —WM 107 —/o0 [—uo7 o0 DQ40 —~AM /07 — oo o7 oo
DQ9 —WMH /06 —/l01 p—Ioe6 o1 DQ41 —AM 1106 b5 L 01 Hiwos Hio1
DQI0—WMH /0 1 L Jios |io1 |—ose DQ42 ~AN 101 106 |—Hvo1 |uos
DQ11 —WM 1100 —1/07 p—l/I00 07 DQ43 =AM 1100 —1/07 p—l/l00 p—lO7
DQ12—AM{ /05 —02 [—wos o2 poas —A /o 5 L 102 Hios Huoz2
DQI3—WM 110 4 |03 [uo4 Vo3 DQ45 —W 110 4 —o3 [—uo4 [—{ros
DQ14=WM 1103 —o04 o3 o4 D046 =AM 110 3 L 104 Hiwosz Hioa
DQ15—WM 1/0 2 —ios [woz2 [—Ios DQ47 =AM 110 2 — o5 —uo2 uos
RDQMBZ 1 1 1 1 RDQMBG 1 1 1
DOM 5 D10 D18 D26 DOM S D14 D22 D30
DQ16—WMH /07 —ioo o7 o0 DQ48 =~ 110 7 — 1100 p{wo7 pHuoo
DQL7—WH 106 —1o1 [—Woe [—lO1 DQ49 =W 106 g — o1 uoe pHuo1
DQ18—M /0 1 —lo6 |—io1 [—loe DQ50 =~ /0 1 106 |—Huo1 |uose
DQ19 =M /0 0 —i07 oo o7 DQ51 =W 110 0 1107 |Hwoo o7
DQ20—AM /05 —io2 [—wos [—Uo2 DQ52 —WM 1105 — 02 uos oz
DQ21 =AM /0 4 —o03 [—uo4 O3 DQ53 =~ 110 4 — 03 [—{uos4 o3
DQ22 =M 1103 —04 [—wo3 o4 DQ54 —WM 110 3 — 104 [—uo3 o4
DQ23 =AM 110 2 —os o2 uos DQ55 =AM 1/0 2 — o5 —uo2 uos
RDQMB3 | 1 1 | RDQMBY | | | |
DOM 5§ D11 D19 D27 DOM S D15 D23 D31
DQ24 =M 1107 —oo0 [—wo7 o0 DQ56 —~AM 1/0 7 — 100 p{uo7 pHuoo
DQ25—WH 1106 g —1o1 [—oe [—lO1 DQS7 —W 106 7 — o1 [uoe o1
DQ26 =W 110 1 —i/l06 p—I/01 |06 DQ58 =W 110 1 —1/06 |—I/01 |—lO6
DQ27 —M 110 0 —io7 oo 107 DQ59 =AM 1/0 0 — o7 oo o7
DQ28 —WM 1105 —{/02 [—|U0s5 /02 DQ60 —WM 1105 — o2 [—wos o2
DQ29 —AM{ 110 4 —i03 [—woa [—IO3 DQ6L =M 110 4 — 103 uos4 [—uos
DQ30 —AM 110 3 —i04 o3 |04 DQ62 =~ 110 3 — 104 [—uo3 o4
DQ31 —AM 110 2 —iios |woz2 [—Ios DQ63 —AM 1/0 2 — o5 —uo2 uos
Serial PD VvbDQ + DO — D31
VDD T
WP —p DO - D31
«—> SDA L
scL — vss T DO - D31
CKO PLL* A0 Al A2
DQMB0-DQMB7 RDQMBO-RDQMB7 | | | Vbbb o—, Strap: see Note 4
- = SA0  SAl  SA2
so — - RSO Notes:
S1 — - RS1 1 DQ-to—I/O wiring is shown as recom-
2. — R |- RS2 mended but may be changed.
S3 — E | RS3 2 DQ/DQMB/CKE/S relationships must be
BAO-BA2 G |- RBAO-RBA2 —> BA0-BA2: SDRAMs D0-D31 maintained as shown.
A0-A13 ] | |- RAO0-RA13 —> A0-A13: SDRAMSs DO — D31 3 DQ resistors: 10 Ohms.
RAS ? - RRAS —> RAS: SDRAMs DO — D31 4 Vppp strap connections
CAs g [ RCAS->CAS: SDRAMs DO - D31 (for memory device Vpp, Vpp):
CKEO ] R F RCKEO->CKE: SDRAMSs DO - D7, D16 — D23 STRAP OUT (OPEN): Vpp = Vppg
CKEL —f L RCKEL -> CKE: SDRAMs D8 — D15, D24 — D31 STRAP IN (Vss): Vpp P Vbpo-
WE — - RWE —> WE: SDRAMs DO — D31

PCKJ I— REGE

* Wire per Clock Loading Table/Wiring Diagrams

FIGURE 4.5.12—-H
184 PIN X64 SDR REGISTERED SDRAM DIMM BLOCK DIAGRAM (4

BANK, X8 SDR SDRAMS)

Release 10

JC



RSo
RDQMBO 1 1
DQM S DQM S
DQ0 —a 1103 DQ4 —WMI/00
DQ1 —MH /02 DO DQ5 =W /0 1 D9
DQ2 =W I/I01 DQ6 —WM1/0 2
DQ3 —AM 1100 DQ7 —MH1/03
T
RDQMB1 —1 1|
DQM S DQM S
DQ8 —WM1/03 DQ12 —WM/0 0
DQ9 —WMH1/02 D1 DQI3=W/01  pig
DQ10 =W 1/0 1 DQ14 —WM/0 2
DQ11 =W /00 DQ15 —M—/0 3
|
RDQMB2 — 1|
DQM S DQM S
DQ16—WM 1103 DQ20— W10 0
DQ17—WM 102 D2 DQ21—WI/0 1 D11
DQ18—WM 1101 DQ22—W1/0 2
DQ19~—WM 1100 DQ23=WI/0 3
RDQMB3 " I .
DQM S DQM S
DQ24=WM /03 DQ28—W1/0 0
DQ25—WM /02 pg DQ29—W/01 D12
DQ26—WM /01 DQ30—W1/0 2
DQ27—WM /00 DQ31—W1/0 3
|
RDQMB4 —1 )
DQM S DQM §
DQ32—W 1/03 DQ36 —W1/0 0
DQ33—WN 1/0 2 D4 DQ37—WMI/I0 1 D13
DQ34—W 110 1 DQ38 —A1/0 2
DQ35—WM 1100 DQ39—WM1/0 3
T
RDQMB5 ; ] 1
DQM S DQM S
DQ40—WM 1/0 3 DQ44 —AI/0 0
DQ41—WM 110 2 D5 DQ45—WI/0 1 D14
DQ42—WM 1/0 1 DQ46 —AI/0 2
DQ43 =W 1/0 0 DQ47 —ANI/0 3
T
RDQMB6 — 1|
DQM S DQM S
DQ48—WM 1/0 3 DQ52 —W1/0 0
DQ49—WM 1102  Dg DQ53—WI/0 1 D15
DQ50—WM 1/0 1 DQ54 —~AMI/0 2
DQ51—WM 1100 DQ55—AWI/0 3
RDQMB7 ; ! 1
DQM S DQM S
DQ56 —A 110 3 DQ60 —WM{/0 0
DQ57 —wW 110 2 D7 DQ61 =W /O 1 D16
DQ58 — W 110 1 DQ62 —WM/0 2
DQ59 — /00 DQ63 —WI/0 3
RDQMB8 W— I |
DQM S DQM S
cBo ~W 103 CB4 —W1/0 0
cB1 =W 1102 D8 CB5 =W I/01 D17
cB2 =M 101 CB6 —WM1/0 2
cB3 =W 1100 CB7 —WV1/03
CKo PLL*
o — — RSO
DQMBO-DQMBE8 —| R | — RDQMBO-RDQMBS
BA0-BA2 4 E L RpA0-RBA2 -> BAO-BA2: SDRAMSs D0-D17
A0-A13 -] G | RAO-RA13-> AO-A13: SDRAMSs DO — D17
RAS —] ; — RRAS —> RAS: SDRAMs DO — D17
CAS -— [ — RCAS->CAS: SDRAMs D0 - D17
CKEO ——] £ |— RCKEO->CKE: SDRAMSs DO - D17
WE —— R |— RWE —>WE: SDRAMs DO - D17

PCKJTt— REGE

FIGURE 4.5.12-1
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VDDQ _
é: DO - D17

VDD _
1 DO - D17
VSS T DO - D17

vbDID o_, Strap: see Note 4

Serial PD

WP —p

SCL —¥ a0 Al A2

«—> SDA

SA0 SAl  SA2

Notes:

1 DQ-to—I/O wiring is shown as recommended
but may be changed.

2 DQ/DQMB/CKE/S relationships must be
maintained as shown.

3 DQ resistors: 10 Ohms.

4 Vpp)p strap connections

(for memory device Vpp, Vppg):
STRAP OUT (OPEN): Vpp = Vppg
STRAP IN (Vss)I Vbp p VDDQ'

* Wire per Clock Loading Table/Wiring Diagrams

184 PIN X72 ECC SDR REGISTERED SDRAM DIMM BLOCK DIAGRAM
(1 BANK, X4 SDR SDRAMS)

Release 10
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RSO

RDQMBO

RDQMB1

RDQMB2

RDQMB3

RDQMBS

DQMBO0-DQMB8

[ —
BAO-BA2

A0-A13

RAS —

CAS
CKEO
WE

DQ0 —WM /07
DQL —W /06
DQ2 —WM /01
DQ3 —WM /00
DQ4 —WM{ 1/05
DQ5 —W /04
DQ6 —W 1103
DQ7 —W /02

DO

DQ15 —W\ 1/0 2

(%]

D1

]

- 1

DQM
DQ16 —WM 1/0 7
DQ17 —WM /06
DQ18 —WM 1101
DQ19 —WM 1100
DQ20 —WM 1/05
DQ21 —WM /04
DQ22 —WM 1/03
DQ23 —WM 1/0 2

@]

D2

]
N |

DQM
DQ24 —WM 1107
DQ25 —WM 1/0 6
DQ26 —AW 1/0 1
DQ27 —WM 1/00
DQ28 —WM 1I05
DQ29 —WM 1104
DQ30 —WM 1103
DQ31 —WM{_I/I0 2

]

D3

|

DQM
o7
/06
1101
100
1105
10 4
103
1/0 2

CBO
CB1
CB2
CB3
CB4

CB6
CB7

13133434

]

D8

RDQMB4

RDQMB5

RDQMB6

RDQMB7

Serial PD

- 1

DQ32 —WII0 7
DQ33 —MW1/0 6
DQ34 —AW1/0 1
DQ35 —AN1/0 0
DQ36 —AWI/05
DQ37 —Wl/0 4
DQ38 —A1/0 3
DQ39 —A1/0 2

DQM

S

D4

-

DQ40 —M1/0 7
DQ41 —AN1/0 6
DQ42 —~A1/0 1
DQ43 —AW1/0 0
DQ44 —ANI/0 5
DQ45 —AW1/0 4
DQ46 —AW1/0 3
DQ47 —AN1/0 2

DQM

[

D5

.

- 1

DQ48 ~AWI/0 7
DQ49 —A1/0 6
DQ50 =AM 1/0 1
DQ51 =AM 1/0 0
DQ52 =AM I/0 5
DQ53 =AM 1/0 4
DQ54 =AM 1/0 3
DQ55 =AM 1/0 2

DQM

]

D6

]

- 1

DQ56 —~M1I0 7
DQ57 —~M1/0 6
DQ58 =M 1/0 1
DQ59 —M1/0 0
DQ60 —WI/0 5
DQ61 —W—1/0 4
DQ62 —W{1/0 3
DQ63 —W—{1/0 2

DQM

ol

D7

VDDQ

WP —p
scL —p

A0 Al A2

«—> SDA

— RDQMBO-RDQMBS8

— RSO

ITmMm—H4wn—Om=x

pck — L—REGE

CKO

SA0 SAl  SA2

PLL*

— RBAO-RBA2 —> BAO-BA2: SDRAMs D0-D8
— RAO0-RA13 —> A0-A13: SDRAMs DO - D8
— RRAS —> RAS: SDRAMs DO - D8
— RCAS —> CAS: SDRAMs DO — D8
— RCKEO —> CKE: SDRAMs DO — D8
— RWE —> WE: SDRAMs DO - D8

Notes:

VDD

VSS

vbDID o—, Strap: see Note 4

1 DO -D8

DO - D8
DO - D8

1 DQ-to—I/O wiring is shown as recommended but

may be changed.

2 DQ/DQMBJ/CKE/S relationships must be main-

tained as shown.
3 DQ resistors: 10 Ohms.
4 Vppp strap connections

(for memory device Vpp, Vppg):
STRAP OUT (OPEN)Z Vpp = VDDQ
STRAP IN (Vss): Vpp p VDDQ-

* Wire per Clock Loading Table/Wiring Diagrams

FIGURE 4.5.12-J
184 PIN X 72 ECC SDR REGISTERED SDRAM DIMM BLOCK DIAGRAM

(1 BANK, X 8 SDR SDRAMS)

Release 10

JC
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RSO I
S S
RDQMB1 -——————— — jDQMm
Q Q RDQMB5 ———{1DQM
DQ8 —W—J/0 6
DQ40—WM1/0 6
DQ9 —W—/04  pg DQ41-WHII04 D2
DQ10-—W—/0 1 DQ42—WH 110 1
DQ11 —WM/0 3 DQ43—WM1/0 3
DQ12 —W—j/0 2 DQ44—W /0 2
DQ13=W=/0 0 DQ45=W—1/0 0
DQ14=W/0 5 DQ46=WM1/0 5
DQ15 W0 7 DQ47—WMi/0 7
RDQMBO  —————— pgm RDQMB4 —0
DQO —wy/0 3 Q DQ32—W 108"
DQLl —w/0 10 DQ33—W—1/0 10
DQ2 —w/0 15 DQ34=WMI/0 15
DQ3 —w—/0 13 DQ35—W{I/0 13
DQ4 —W/0 12 DQ36—W1/0 12
DQ5 —W/0 14 DQ37-WM1/0 14
DQ6 —w/0 11 DQ38—W1/0 11
DQ7 —W/09 DQ39—WH1/0 9
s 5
RDQMB3 ———————— 1pom RDQMB7 ————pom
DQ24—wWI/0 6 DQ56—WH{I/O 6
DQ25 —WI/0 4 DL DQ57—WI/0 4
DQ26 =10 1 pQss—w-iio1 D3
DQ27 —wW1/0 3 DQ59—WI/0 3
DQ28 —WM1/0 2 DQ60—WI/0 2
DQ29 —WMI/0 0 Dgel—/v— 1100
DQ30-WMHI/I0 5 DQ62—WHI/0 5
Dqsﬁ 1107 DQ63—WHI/0 7
RDQMB2 ubQM RDQMB6 —————jubQm
DQ16=WM1/0 8 Q DQ48 —W |/o%
DQ17 —WMI/0 10 DQ49—WI/0 10
DQ18 —WMI/0 15 DQ50—WI/0 15
DQ19-WMI/0 13 DQ51—wWMI/0 13
DQ20=WA1/0 12 DQ52—WI/0 12
DQ21—WI/0 14 DQ53—WMI/0 14
_ DQ22=WI/0 11 DQ54—W1/0 11
Voo DQ23—W—I/0 9 DQ55—WMI/0 9
- s
loomM  ° vbDbQ + DO - D4
NU ——/06 VDD T
NU ——l/04 = po-bs
NU ——jj01 D4 VSS T DO — D4
NU ——i/03 VDDID o_,
NU ——ii02 —() Strap: see Note 4
Ny ——|I/l05
NU ——io 6 Serial PD
——i07
e we > <—>» SDA
RDQMB8 ————ubQM
cB0 —Wio8 SCL—m w1 w
cB1 W0 10 | | |
CB2 —WM|/0 15 SA0  SAl  SA2
CcB3 —WH/013
CcB4 —WMj0 12
cB5 —WMj10 14 N
CB6 —WM{/0 11 ko e
cB7 WMo 9 DQMB0-DQMB8 | _ RDQMBO-RDQMB8
Notes: 50— R |— RSO
1 DO-to—l/O wiring is shown as recommended BAO-BA2 ] E |— RBA0O-RBA2 —>BAO-BA2: SDRAMs DO-D4
but may be changed. A0-A13 _| <|3 — RAO0-RA13 —> A0-A13: SDRAMSs DO — D4
2 DQ/DQMBJ/CKE/S relationships must be RAS  — o [— RRAS->RAS: SDRAMs DO -D4
maintained as shown. i — 1 |— RCAS—>CAS: SDRAMSs DO - D4
3 DQ resistors: 10 Ohms. CKEO — g |[— RCKEO—>CKE: SDRAMs DO — D4
4 Vppp strap connections WE —] R [— RWE->WE: SDRAMs DO — D4
(for memory device Vpp, Vppg):
STRAP OUT (OPEN): Vpp = Vppg pck _J L_REGE

STRAP IN (Vss): Vpp p VbbQ: *“ Wire per Clock Loading Table/Wiring Diagrams

FIGURE 4.5.12-K
184 PIN X 72 ECC SDR REGISTERED SDRAM DIMM BLOCK DIAGRAM
(1 BANK, X 16 SDR SDRAMS)

Release 10
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RS1
RSO 1 l
RDQMBO I | | I | ]
DQM 3 DQM 5§ DQM S DQM g
DQO —V1/0 3 1o 3 DQ4 —~—1/0 0 /00
DQ1 ——1/0 2 DO —1/02 D18 DQ5 —M—1/0 1 D9 /o1 D27
DQ2 —M—H1/0 1 o1 DQ6 —A—1/0 2 /02
DQ3 —A1/0 0 — /00 DQ7 —~—1/0 3 — /o3
I I I
RDQMB1 I | I | I | I
DQM g5 DQM 3 DQM s DQM S
DQ8 —V—1/0 3 103 DQ12—AM—1/0 0 1 oo
DQ9 —A1/0 2 D1 —— 102 D19 DQI3—A—I01 g o1 D28
DQ10—WVI/0 1 o1 DQ14—A—1/0 2 — o2
DQ11 — A 1/0 0 —1 1100 DQ15—M—1/0 3 1 103
RDQMB2 i } ] L ] l ] ‘
DQM S DQM S DQM S DQM S
DQ16—V1/0 3 ——{1/03 DQ20 —W1/0 0 ——1/00
DQ17—V1/0 2 /02 D20 DQ21 1101 ppp 1101 p29
DQ18—1/0 1 b2 1o 1 DQ22 —1/0 2 102
DQ19—W1/0 0 —1/00 DQ23 —WV1/0 3 —1/03
RDQMB3 ‘ ‘ ‘
I I I I I I ]
DQM 3§ DQM § DQM S DQM 3
DQ24 —V1/0 3 {103 DQ28 —~M—1/0 0 oo
DQ25 —V'1/0 2 D3 /02 D21 DQ29 ~M—1/I01 D12 I—{1/o1 D30
DQ26 —VI/0 1 /o1 DQ30 —~M—1/0 2 1102
DQ27 —V1/0 0 —1/00 DQ31 —A1/0 3 —uos3
[ [ I
RDQMB4 I T ] T [ 1 |
DQM S DQM S DQM S DQM S
DQ32 —V—I/0 3 1103 DQ36 —~V*—1/0 0 oo
DQ33 —\—1/0 2 D4 1102 D22 DQ37 —W 01  pi3 {101 p31
DQ34 —W—I/0'1 o1 DQ38 — W 1/0 2 o2
DQ35 —\—{I/0 0 ‘ 1100 DQ39 —\—1/0 3 103
I I
RDQMB5 ‘ i I T I T ‘
DQM 5 DQM s DQM S DQM 3
DQ40 —M{ /03 —_|vos DQ44 —A~—{1/0 0 - :;g fl)
DQ41l — 102 pg ——juo2 D23 DQ45 ——li01 D14 oz P
DQ42 — 1101 1101 DQ46 —NV—1/0 2 e
DQ43 — A 1100 — |Voo DQ47 — 1103 1
| I I ‘
RDQMB6 [ \ \ \ [ \ |
DQM 3 DQM § DQM S DQM 3
DQ48 —A— 110 3 | o3 DQ52 —\ 1100 — oo
DQ49 —A 1/0 2 D6 I 102 D24 DQ53 —\— 1101 D15 1 /01 D33
DQ50 —A I/01 — o1 DQ54 — /™ 1/0 2 —1 /02
DQ51 —A~ I/0 0 1 100 DQ55 —\ 1103 —{ o3
I I I
RDQMB7 \ \ \ \ — \ _
DQM 3 DQM 5§ DQM S DQM S
DQ56 — {110 3 —1 103 DQ60 —~A*1/0 0 1 oo
DQ57 — {110 2 102 D25 DQ61 —A—1/0 1 o1 D34
D58 — |01 P7 o1 D62 —~~ljo2 D16 — o2
DQ59 — {10 0 : 1100 : DQ63 —M1/0 3 : 110 3
RDQMB8 ‘ T ‘ T ‘ T ‘ -
DQM S DQM S DQM S DQM S
CBO —w—{II03 103 CB4 —NV1/00 oo
CBl —w{lI02 o2 D2 CB5 —W1/01 {101 pas
CB2 —wli01 b8 — o1 6 CB6 —W—1/02 p17 — V02
CB3 —~{lI00 {100 CB7 —A—I03 —{ /03
Serial PD
vbDbQ <+ DO - D35
WP —»
«—»spa VDD + T DO - D35
CKO emememme PLL* SCL—» A0 A1 A2 VSS - DO - D35
DQMB0-DQMB8  —| RDQMB0-RDQMB8 S,‘AO s,Ll SA‘Z VbDID O—I Strap: see
so — 1 R RSO Notes: Note 4
S1 E RST 1 . DQ-to-I/O wiring is shown as recommended but
. |1 G . may be changed.
BAO-BA2 | RBAQ-RBA2 -> BAQ-BA2: SDRAMSs DO-D35 2 DQ/DQMB/CKE/S relationships must be main-
AO-AL3 — g RAO0-RA13 -> A0-A13: SDRAMSs DO - D35 tained as shown.
RAS — 71 RRAS -> RAS: SDRAMs DO - D35 3 . DQresistors: 10 Ohms.
CAS | E RCAS -> CAS: SDRAMs DO - D35 4. VDDID strap connections
R . (for memory device VDD, VDDQ):
CKEO | RCKEQ -> CKE: SDRAMs DO - D17 STRAP OUT (OPEN): VDD = VDDQ
CKE1l —— RCKE1 -> CKE: SDRAMs D18 - D35 STRAP IN (VSS): VDD p VDDQ.
WE — — RWE -> WE: SDRAMs DO - D35
pck _J | REGE

* Wire per Clock Loading Table/Wiring Diagrams

FIGURE 4.5.12—-L
184 PIN X72 ECC SDR REGISTERED SDRAM DIMM BLOCK DIAGRAM
(2 BANKS, X4 SDR SDRAMS WITH DOUBLE CKE)

Release 10

JC
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RS1
RSO 1 l
RDQMBO 1 | I [ | ]
DQM 3 DQM  § DQM S DQM 3§
DQO —A1/0 3 {103 DQ4 —~—1/0 0 —— 1100
DQ1 —V—1/0 2 DO ——1/02 D18 DQ5 —~M—1/0 1 D9 /01 D27
DQ2 —A /0 1 o1 DQ6 —"—1/0 2 1102
DQ3 —A1/0 0 —1/00 DQ7 —~—1/0 3 — 103
I I I
RDQMB1 I | I | I | I
DQM g5 DQM 5 DQM S DQM S
DQ8 —WVI/0 3 — 1103 DQ12—A—1/0 0 1 1100
DQ9 — V102 D1 —— o2 D19 DQ13—A—I/0 1 D10 1 o1 D28
DQ10—WV—1/0 1 — o1 DQ14—A—1/0 2 — 1102
DQ11 — /00 —1 1100 DQ15—A1/0 3 1 1103
RDQMB2 i }7 ] L ] l ) 7‘
DQM S DQM S DQM S DQM S
DQ16—V1/0 3 —{1/03 DQ20 —V{1/0 0 —— 1100
DQ17—V—{1/0 2 b2 —1/0 2 D20 DQ21 —WVII01  p11 o1 D29
DQ18—V /01 o1 DQ22 —V1/0 2 1102
DQ19—WI/0 0 —1/00 DQ23 —WV1/0 3 —1/03
RDQMB3 ‘ ‘ ‘
] I ] I ] ] ]
bom 5 boM 5 DQM S DQM 3
DQ24 —V1/0 3 ——{1/03 DQ28 —V1/0 0 100
DQ25 —V—1/0 2 D3 {102 D21 DQ29 —~V—1/01 D12 o1 D30
DQ26 —V—1/0 1 /01 DQ30 —V—1/0 2 102
DQ27 —M—1/0 0 —i1/00 DQ31 —V—1/0 3 —1/03
[ [ I
RDQMB4 I T ] T [ 1l |
DQM S DQM S DQM S DQM  §
DQ32 —~—1/0 3 —— /03 DQ36 —A— /0 0 oo
DQ33 —WV—1/0 2 D4 1102 D22 DQ37 —W 01 pi3 o1 D31
DQ34 —\—1/0 1 — o1 DQ38 —A\— I/0 2 o2
DQ35 —A\—1/00 | {1100 DQ39 —\1/0 3 103
I I
RDQMB5 ‘ ‘ ‘ T I T ‘
DQM g DQM s DQM S DQM 3
DQ40 — /03 —_|vos DQ44 —~—1/0 0 — Voo
— o1
DQ41 — W\ /02 D5 110 2 D23 DQ45 —V—1l/01 D14 102 D32
DQ42 —V—1/0 1 1101 DQ46 —NV— 1/0 2 1 e
DQ43 — A /00 — | Voo DQ47 — {1103 ]
| I I ‘
RDQMB6 [ \ \ \ [ \ |
DQM 3§ DQM § DQM S DQM 3§
DQ48 — A 1/0 3 I o3 DQ52 —A— 1/0 0 — /oo
DQ49 —A— 1/0 2 D6 I 102 D24 DQ53 —V— /01 P15 1 /01 D33
DQ50 —A /01 1 o1 DQ54 — W\ 1/0 2 — o2
DQ51 —A— 1100 1 1100 DQ55 —A— I/0 3 — 103
I I I
RDQMB7 I \ I \ I \ _
DQM g DQM 5 DQM S DQM S
DQ56 —A~—{1/0 3 —1 103 DQ60 —V1/0 0 1 1100
DQ57 —A~—{110 2 o2 D25 DQ61 —W /0 1 I o1 D34
D58 —m 101 P7 o1 DQ62 —w o2 D16 — 102
DQ59 — A\ I/0 0 /00 DQ63 —1/0 3 1 1/03
RDQMBS — I | — \
DQM S DQM S DQM S DQM S
CBO —w—{lI03 {103 CB4 —N—1/00 /oo
CB1 —w{lI02 {102 D2 CB5 —W\1/01 {01 D35
CB2 — w01 b8 — /o1 6 CB6 —WI/02 p17 — /02
CB3 — {100 {100 CB7 —W“HI/03 —{ /03
Serial PD
] vDDQ -+ DO - D35
WP —b|
«—»spa VDD 4+ T DO - D35
CKO enememe PLL* SCL—» a0 A1 A2 VSS o DO - D35
ST T
DQMB0-DQMB8  —| |— RDQMBO-RDQMBS SA0 SAL SA2 VPDID O—I Strap: see
SO —— R [— RSO Notes: Note 4
S1 E |- RSI 1 . DQ-to-I/O wiring is shown as recommended but
. 1 e | . may be changed.
BAO-BA2 | RBAQ-RBA2 -> BAO-BA2: SDRAMSs DO-D35 2 DQ/DQMBJ/CKE/S relationships must be main-
A0-A13 — o — RAO-RAL3-> A0-A13: SDRAMs DO - D35 tained as shown.
RAS | 1 | — RRAS->RAS: SDRAMs DO - D35 3 . DQresistors: 10 Ohms.
CAS __ | E | RCAS->CAS: SDRAMs DO - D35 4. VDDID strap connections
R . (for memory device VDD, VDDQ):
CKEO | |— RCKEO -> CKE: SDRAMs DO - D17 STRAP OUT (OPEN): VDD = VDDQ
CKE1l — — RCKEL -> CKE: SDRAMs D18 - D35 STRAP IN (VSS): VDD p VDDQ.
WE — | — RWE -> WE: SDRAMs DO - D35
pck _J | REGE

* Wire per Clock Loading Table/Wiring Diagrams

FIGURE 4.5.12-M
184 PIN X72 ECC SDR REGISTERED SDRAM DIMM BLOCK DIAGRAM
(2 BANKS, X4 SDR SDRAMS WITH DOUBLE CKE)

Release 10
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RS1
. 1 |
ROQMEO ] | - |
DQM S DQM S DQM S DQM S
DQ0 —wW— 1/03 —— 1103 DQ4 —W— 100 ——1/00
DQL —W 1I02 po ——1/o02 D18 DQ5 —M— /01 pg —— 110 1 D27
DQ2 —wW— 101 —1/o1 DQ6 —WV— 1102 —1/02
DQ3 —wW—_1/I00 ‘ —11/00 ‘ DQ7 —W— /03 ‘ —11/03
RDQMB1 I T —  — \
DQM S DQM S DQM S DQM S
DQ8 —AM—1/03 —— /03 DQ12—M— 1/0 0 — 1100
DQ9 —A /02 D1 — o2 D19 DQI3—A 101  pip 101  pog
DQ10 —V— 1/01 —— /01 DQ14—AWV— 1/0 2 — 1102
DQ11 —M— 1/00 —11/0 0 DQ15—AM—1/0 3 —11/03
RDQMB2 ‘ l — — ‘ \
DQM S DQM S DQM S DQM S
DQ16 V] 1/03 —— /103 DQ20 —WV 1100 ——1/00
DQ17 —W'— 1/0 2 D2 ——1/0 2 D20 DQ21 —WV—| /01 p11 /o1 D29
DQ18 —W— 1/01 —1/0 1 DQ22 —W— 1/02 —1/02
DQ19 —WV— /00 —L1/0 0 DQ23 —M— 1103 —1/03
RDQMB3 I | — 1 | l \
DQM S DQM S DQM S DQM S
DQ24 —V— /03 —— 1103 DQ28 —V 1100 ——1/00
DQ25 —M 1102 g 102 pop DQ29 —— /01 DI12 o1 D30
DQ26 —V— 1/01 —1/o1 DQ30 —V— 1102 —1/02
DQ27 —V—_1/00 —11/O 0 DQ31 —M—_ /03 —11/03
ROQMB4 —] —] —] \
DQM S DQM S DQM 5 DQM 3
DQ32 —\— 1103 ——1/03 DQ36 —\— 1/00 ——1/0 0
DQ33 —W\{ /02  pa o2 D22 DQ37—V— 01  p13 /o1  p3
DQ34 —A~ 1/01 ——1/01 DQ38 — A\~ 1/0 2 ——1/02
DQ35 —\— 1/00 —1/00 DQ39 —— 1/0 3 —1/03
RDQMB5 — —] y—] | \
DQM S DQM S DQM s DM 5§
DQ40 —V— 1/0 3 —1/03 DQ44 —V— 1100 —— 1100
DQ41 —w~{ 102  pg o2 D23 DQ45—\* 01  pia {1101  pa»
DQ42 —— 1/01 —1/01 DQ46 —V— 1/0 2 — 1102
DQ43 —M— 1/00 ‘ —11/00 ‘ DQ47 —\— 110 3 ‘ —11/03
RDQMB6 T T T T t T | ‘_
DQM S DQM S DQM S DQM S
DQ48 —— 1/0 3 —— 1103 DQ52—A~— /00 —— /00
DQ49 — A 1/02 D6 1 102 D24 DQ53— A\ /01 D15 —1 /01 D33
DQ50 —— 1/0 1 — 101 DQ54 — A 110 2 — 102
DQ51 —~— 1/00 —1 /00 ‘ DQ55 —v—_1/0 3 ‘ —1 1/03
RDQMB? I \ — hE—— \ ‘7
DQM s DQM s DQM S DQM S
DQ56 —A~ 1/0 3 —{o3 DQ60 —A 1/0 0 oo
DQ57 —a~— 110 2 —1o2 DQ61—WV 1/0 1 —— /01
DQ58 —\— 1/0 1 o7 — /101 D25 DQ62 —AN*— 1/0 2 D16 —1 1102 D34
DQ59 — | 1/10 0 ——1/00 DQ63—W— 1/0 3 — 1/03
RoQves d —] — ]
DQM S DQM S DQM S DQM S
CB0O —~—|1l/IO3 ——1/03 CB4 —W—1/00 —— /00
CBL —w~—|ll02 1102 pog CB5 —W'— /01  uo1
CB2 —w—|l/I01 D8 — /01 CB6 —WV— 1/02 p17 — /02 D35
CB3 —a—|1/I00 —1/00 CB7 —W— /03 —— 1/03
Serial PD
vbbQ <+ DO - D35
[l (0 — PLL* WP —» « pspa VDD <+ T DO - D35
DQMBO0-DQMB8 —| |— RDQMB0-RDQMBS SCL—H a0 AL A2 VSS T DO - D35
[ — | RSO \ \ | - J
R VDDID .
st _ | E L Rs1 SAO  SAL SA2 o Strap: see Note 4
BAO-BA2 | G | RBAO-RBA2 -> BAO-BA2: SDRAMs D0-D35 Notes:
A0-A13 | IS — RAO-RA13 -> A0-A13: SDRAMSs DO - D35 1. DQ-to-I/O wiring is shown as recommended but may be
LAS T LRAS i LAS: SDRAMs DO - D35 2 E)rglrg(gf/iB/CKE/S relationships must be maintained as
CAS E | RCAS ->CAS: SDRAMs DO - D35 " shown P
CKEO — | R | RCKEO-> CKE: SDRAMs DO - D35 3. DQ resistors: 10 Ohms.
_ - 4. VDDID strap connections
E — +— RWE -> WE: SDRAMs DO - D35 (for memory device VDD, VDDQ):
STRAP OUT (OPEN): VDD = VDDQ

STRAP IN (VSS): VDD p VDDQ.
pck — L—REGE

* Wire per Clock Loading Table/Wiring Diagrams

FIGURE 4.5.12—-N
184 PIN X72 ECC SDR REGISTERED SDRAM DIMM BLOCK DIAGRAM
(2 BANKS, X4 SDR SDRAMS WITH SINGLE CKE)

Release 10
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RS1
RSO
RDQMBO 1 ‘ RDQMB4 i l
DQM S DQM S DQM S DQM S
DQ0 —W\I/07 — 1100 DQ32—MHI/07 — 100
DQL —M—{l/0 6 DO —1/o1 D9 DQ33—W\—1/0 6 D4 —1 /01 pi13
DQ2 —WV—I/01 o6 DQ34—M1/0 1 — o6
DQ3 —M—I/00 —1o7 DQ35—A1/00 — o7
DQ4 —WVlI05 1102 DQ36—W\ /05 | Vo2
DQ5 —V—ll0 4 110 3 DQ37—W1/0 4 | o3
DQ6 —WV1/03 110 4 DQ38—W1/0 3 | Vo4
DQ7 —W—1/02 1105 DQ39—W1/0 2 —{ o5
RDQMB1 : | RDQMB5 1 ‘
DQM s DQM S DQM S DQM S
DQ8 — A\ I/07 1100 DQ40—WH /07 — Voo
DQ9 —W\1/06 D1 o1 D10 DQ41—W\—1/0 6 D5 — /01 p14
DQ10 —V—1/0 1 1106 DQ42—M—1/0 1 — o6
DQ11 —\1/0 0 o7 DQ43—N—1/0 0 — o7
DQ12 ~A1/0 5 110 2 DQ44—M\1/0 5 | o2
DQ13 —\1/0 4 1103 DQ45—M—1/0 4 — o3
DQ14 —AN 1/03 110 4 DQ46—\1/0 3 I o4
DQ15 —A /02 105 DQ47—W—I/0 2 — Vo5
RDQMB2 ' | RDQMB6 1 ‘
DOM S DQM S DQM S DQM S
DQ16 ~M1/0 7 110 0 DQ48 —V—1/0'7 —| oo
DQ17 —A1/0 6 D2 /01 D11 DQ49 -\ 1/0 6 D6 ] /01 p1s
DQ18 —~A1/0 1 110 6 DQ50 —V~1/0 1 — /06
DQ19 —~A1/0 0 1107 DQ51—W1/0 0 —1 o7
DQ20 —A\1/05 1102 DQ52—+1/05 — o2
DQ21 —\ /0 4 1103 DQ53—\1/0 4 —{ 1103
DQ22 —\ /0 3 110 4 DQ54—M—1/0 3 1 1104
DQ23 —\ /0 2 105 DQ55—W1/0 2 —1 1105
RDQMB7
RDQMB3 1 | Q 1 ‘
DQM S DQM S DQM S DQM S
DQ24 —VH1/0 7 — 1100 DQ56— WV 1107 — oo
DQ25 —\+1/0 6 D3 — /01 D12 DQ57—A—1/0 6 D7 —1 W01 pies
DQ26 —A1/0 1 —{1o6 DQ58—WV— I/0 1 1 /06
DQ27 —A1/0 0 —1/07 DQ59—W—1/0 0 —1 o7
DQ28 —W\1/05 {102 DQB0—NV—1/0 5 — o2
DQ29 —A\1/0 4 {103 DQ61—N1/0 4 —{ 103
DQ30 —W\1/0 3 {04 DQ62— NV 1/0 3 —{ o4
DQ31 — W\ l/0 2 {105 DQ63— NV 1/0 2 1105
vbDbQ DO - D17
ROQES ! . VDD 1 DO - D17
DQM S DQM S
CBO —MIIO7 —oo vSsS - DO- D17
G adios % Hios ™ VOO0, o Suapssoo ot
CB3 —W\1/00 —1107 Serial PD
CB4 —W\I/0O5 {102
CB5 —W /04 {103 WP — DA
CcB6 —WV—I/03 —{loa scL >
CB7 —W—{l/02 {105 > A0 AL A2
NOTS: DQ-to-1/O wiring is sh: ded b SAO SAL SA2
. bgt;:ﬁ-‘nge\évlrlng is shown as recommended but may DQMBO-DQMBS | | RDOMBO-RDQMBS
2. DQ/DQMBICKEIS relationships must be maintained S0 —— R (— RSO CKO womermee PLL*
as shown. S1 | E |- RS1
431' \38 E;IeDsis:0r5: 10 OhrFs. BAO-BA2 | |G — RBAO-RBA2 -> BA0-BA2: SDRAMs D0-D17
. strap connections - .
(for memory device VDD, VDDQ): A0-A13 — o — RAO-RA13->A0-A13: SDRAMSs DO - D17
STRAP OUT (OPEN): VDD = VDDQ RAS —| T |— RRAS->RAS:SDRAMs DO -D17
STRAP IN (VSS): VDD p VDDQ. CAS | E | RCAS->CAS: SDRAMs DO - D17
ckeo | R | RCKEO-> CKE: SDRAMSs DO - D8
CKE1 —| — RCKE1 -> CKE: SDRAMSs D9 - D17
WE — — RWE -> WE: SDRAMSs DO - D17

* Wire per Clock Loading Table/Wiring Diagrams

Release 10

PCK

REGE

FIGURE 4.5.12-0
184 PIN X72 ECC SDR REGISTERED SDRAM DIMM BLOCK DIAGRAM
(2 BANK, X8 SDR SDRAMS)
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RS1
RSO [
S S S S
RDQMB1 ———|Lbqm — ubom RDQMB5 | LpQm | ubom
ng —M—|I0 6 ] :58 21 DQ40—V—1/0 6 o9
—NV—lI/0 4 — AN —
DQLO—W|l/0 1 po —woia DS 3832% :fg i b2 — :58 ﬁ o7
DQ1L—M—l/0 3 [ |vo12 DQ43—V—1/0 3 /o 12
DQ12—M-l/0 2 /013 DQ44—V—1/0 2 /o 13
DQ13— W10 0 Vo 15 DQ45—V—1/0 0 —1/0 15
DQ14—M—|/0 5 /010 DQ46—V—1/0 5 /o 10
DQI5 W0 7 [|vos DQ47T—M1I0 7 —{os
RDQMBO ———ubgm |— LDQM _ UDOM |
Q DQO —a—{l/0 8 —lo7 RDQMB4DQ32ﬁ/\/L 110 | .58(;’“"
DQL —{I/O 10 o5 DQ33—M1/0 10 L los
DQ2 —n—1/0 15 /00 DQ34—W\1/0 15 oo
DQ3 —w{I/0 13 10 2 DQ35—W— /0 13 L o2
DQ4 —[I/0 12 o3 DQ36—— /0 12 o3
DQ5 —WI/O 14 /o 1 DQ37—I/0 14 o1
DQ6 —a—1/0 11 1o 4 DQ38—W—1/0 11 /0 4
DQ7 —W—{I/0 9 o6 DQ39—VI/I0 9 o6
s s S S
RDQMB3 ———|Lbgm — uDQM
Q DQ24 —A\1/0 6 o (9? RDQMB7 LDQM 1 UDQM
DQ25 1o 4 L lyo11 DQ56 —\—1/0 6 —{1/09
D D1 /0 14 D6 DQ57 —AI/0 4 /o1
Q26 —A1/0 1 D3 D8
D /0 12 DQ58—"—1/0 1 —{1/0 14
Q27 —~A1/0 3
DQ28 10 2 Lo 13 DQ59—AM—1/0 3 — /o012
DQ29 /00 Lo 15 DQ60—W1/0 2 — /013
o ) L lyo10 DQ61—{1/0 0 0 15
Q30 —~AI/0 5
DOs1 1o 7 I lios DQ62—A /0 5 1010
DQ63—1/0 7 o8
———————UDQM —|LDQM
RDQMB2 D16 oo I e RDQMB6 uDQM | LDQM
DO17 /0 10 " lios DQ48—\ 10 8 o7
DO18 /0 15 oo DQ49— /0 10 o5
DO /0 19 L o2 DQ50—A{1/0 15 1100
D020 U012 o3 DQ51— 1/0 13 10 2
DO21 1O 14 I DQ52 A 1/0 12 o3
] o o v ot e
109 /06 L
VDD D23 DQ55——1/0 9 o6
J | [ol( — PLL*
;LDQM s :%QQM s DOMBO-DQMBS | | RDQMBO-RDQMBS
NU :;gi o S0 —— R — RSO
NU o1 D4 {014 pg S1 — | E |- RsS1
NNLLJJ —_— |;03 ] :;8 ig BAO-BA2 | |G — RBAO-RBA2 -> BAO-BA2: SDRAMs DO-D9
— |woz2 1
NU 110 0 — V015 A0-A13 | g |— RAO-RA13->A0-A13: SDRAMs DO - D9
NU o5 . 'I//g go RAS —| T | — RRAS ->RAS: SDRAMs DO - D9
NU Vo7 CAS E | RCAS -> CAS: SDRAMs DO - D9
RDQMBS8 TUDQM —LDQM CKEO | — RCKEO -> CKE: SDRAMSs DO - D4
A ||
A el CKEL—| |~ RCKEL->CKE: SDRAMs D5 - D9
CB2 —V™ 1/0 15 oo WE —— — RWE -> WE: SDRAMs DO - D9
mones e oK T e
CB5 — 1O 14 L o1 * Wire per Clock Loading Table/Wiring Diagrams
CB6 —W /0 11 1104 Notes:
CB7 ~W— 1/09 106 :
1. DQ-to-1/O wiring is shown as recommended but may be changed.
2. DQ/DQMBJ/CKE/S relationships must be maintained
VDDQ . ) ) as shown.
L DO -D9 Serial PD 3. DQ resistors: 10 Ohms.
vDD + DO-D9 wp —» 4. VDDID strap connections
VSS T DO - D9 «—»SDA (for memory device VDD, VDDQ):
] SCL—» a0 Al A2 STRAP OUT (OPEN): VDD = VDDQ
VDDID o o Strap: see Note 4 \ \ STRAP IN (VSS): VDD p VDDQ.

\
SAO SAL SA2

FIGURE 4.5.12-P
184 PIN X72 ECC SDR REGISTERED SDRAM DIMM BLOCK DIAGRAM
(2 BANK, X16 SDR SDRAMS)

Release 10

JC
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 Rs2 FS8
S1
RSO
RDQMBO 1 ‘ ‘ | RDQMB4 1 I ‘ ‘
DQM 3§ D9 D18 D27 DQM S D13 D22 D31
DQO—MH /07 1100 — 1107 —1/00 DQ32 —\H I/0 7 1100 107 — 100
DQL—VH 1106 o — /o1 — o6 o1 DQ33 -\ 106 F o1 {106 — 01
DQ2 —V 1101 1106 101 {106 DQ34 —\ 1/0 1 1106 {101 {106
DQ3 —A\ I/0 0 F o7 oo — 107 DQ35s—- /o0 4 o7 {uoo 07
DQ4—AM I/0 5 o2 —{1os [— o2 DQ36 A 110 5 L dvo2 Hwos oz
DQ5 —\ 1/0 4 Vo3 o4 03 DQ37 — 1/0 4 /o3 [—{uoa 103
DQ6—AM 1/0 3 F /o4 {103 104 DQ38 — | 110 3 ' 1yoa 4oz o4
DQ7 — W\ 110 2 — 1os —{1Wo2 [— 05 DQ39 — W\ 1/0 2 F1os {102 05
RDQMB1 t | ‘ | RDQMB5 + ‘ i |
DQM S D10 D19 D28 DQM S D14 D23 D32
DQ8 —V 107 — /oo — 1107 100 DQ40—A 1/0 7 — /00 — /07 100
DQ9 —WV4 1106 . F o1 —{1o6 — 101 DQ4L—W 1106 o1 —{yoe —lO1
DQ10—M /0 1 4 1106 ({101 — 106 DQ42— 110 1 L lyos LHwo1 Hwose
DQ11—AM /0 0 4 1107 {1oo 107 DQ43—A 00 5 L lvo7 Hwoo o7
DQ12—WV 1/05 Vo2 /o5 102 DQ44—AN 1/05 /o2 105 o2
DQ13—W 10 4 | Vo3 [—|1o4 03 DQ45—V 1/0 4 — 103 104 (VO3
DQ14—N 110 3 — o4 — 103 04 DQ46—A\ 1/0 3 F o4 {1103 [— 104
DQ15—W\ I/O 2 — 1os —{1Wo2 05 DQ47—A 110 2 — 105 — 1102 — /05
RDQMBE2 1 [ [ 1 [ 1 1 RDQMB6 T 1 [ 1 [ 1 1
DQM § D11 D20 D29 DQM § D15 D24 D33
DQ16—N 1107 — Voo o7 100 DQ48— A 1/0 7 oo W07 (100
DQI7—A 1106 o, F o1 —uoe6 — 01 DQ49—1 106 /01 — 106 101
DQ18—A 1/0 1 /06 — 1101 106 DQ50—A 1/0 1 o6 ({01 — 106
DQ19—A I/0 0 07 00 — 107 DQ51— W o0 8 107 oo o7
DQ20—M I/0 5 o2 —{1os o2 DQ52— M I/0 5 o2 —{1os o2
DQ21—M 1/0 4 o3 —{1o4 103 DQ53—M I/0 4 — 103 — 104 1103
DQ22—M I/0 3 /o4 {103 [— 104 DQ54—M 1/0 3 — 104 — 1103 04
DQ23— A\ /0 2 — 1os —{1Wo2 — 05 DQ55—A\ 1/0 2 F1os {102 05
RDQMB3 t ‘ ‘ | RDQMB7 . ‘ ‘ ‘
DQOM S D12 D21 D30 DQM S D16 D25 D34
DQ24—M 110 7  11oo {107 — 00 DQ56 —AM 1/0 7 F1/00 — 1107 100
DQ25—A\ 106 o — /01 — o6 o1 DQ57 —\ 1106 F o1 {106 — 01
DQ26—M 1/0 1 I /06 {01 106 DQ58 —~A 1/0 1 1106 —1/01 {106
DQ27—A 110 0 /107 — 100 107 DQ59 —\- 1100 7 o7 ({uoo 07
DQ28— A\ 1/0 5 Vo2 /o5 102 DQB60 —\ 1/0 5 o2 —{1os — o2
DQ29—N 1/0 4 o3 (—{1o4 [— 103 DQ61—\ /0 4 /03 104 /03
DQ30— - 1/0 3 — o4 {103 [— 104 DQ62 —\ 1/0 3 — /o4 — 103 |04
DQ31—A 1/0 2 — os — 102 /05 DQ63 —\ /0 2 o5 1102 — 105
RDQMBS ) ] ] ] DQMB0-DQMB8 | |~ RDQMBO-RDQMBS8
DQM S D17 D26 D35 50 | mso
CBO—W /07 oo {07 — 00 51 —1 R RS [o) (o P PLL*
CBL—W\ 106 g F o1 —uoe6 — 01 S 1 E [ %;
CB2—W\ /0 1 /06 — 1101 106 > —— g — RS
CB3—AM 1/0 0 < 1107 | uoo {wo7 S8 —— | — Rs3
CB4—N-1/05 o2 —{1os o2 BA0-BA2 | g | - RBAO-RBA2 ->BA0-BA2: SDRAMs D0-D35
CB5— W\ 110 4 o3 (—{1o4 103 A0-A13 | T | RAO-RA13->A0-A13: SDRAMs DO - D35
CB6—\1/0 3 F /o4 {103 [— 04 RAS | E | RRAS->RAS: SDRAMs DO - D35
CB7—A\ 1/0 2 — /os o2 105 CAS | R | RCAS ->CAS: SDRAMs DO - D35
- CKEO | — RCKEO -> CKE: SDRAMs DO - D8, D18 - D26
Serial PD CKE — |— RCKE1 -> CKE: SDRAMs D9 - D17, D27 - D35
WP —» WE — — RWE -> WE: SDRAMSs DO - D35
le—» SDA pPck - REGE
SCL—» a0 Al A2 * Wire per Clock Loading Table/Wiring Diagrams
! \
SA0 SAl SA2 Notes:
1. DQ-to-1/O wiring is shown as recommended but may be changed.
vDDQ 1+ DO - D35 2. DQ/DQMBICKE/S relationships must be maintained as shown.
j— 3. DQ resistors: 10 Ohms.
VDD T DO - D35 4. VDDID strap connections
(for memory device VDD, VDDQ):
VSS D DO - D35 STRAP OUT (OPEN): VDD = VDDQ

vbbDID OJ Strap: see Note 4

184 PIN X72 ECC SDR REGISTERED SDRAM DIMM BLOCK DIAGRAM

Release 10

STRAP IN (VSS): VDD p VDDQ.

FIGURE 4.5.12-Q

(4 BANK, X8 SDR SDRAMS)
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4.5.12.2 — 184 PIN DIMM Clock Topology

DDR Registered DIMM Clock Network
DDR Unbuffered DIMM Clock Topology

Release 10

JC
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184 Pin DDR Registered DIMM Clock Topology

0Ons
\ SDRAM

PLL L4
L3 L5
OouT1 > 120 Q
Lo L1 L2
CKO
IN SDRAM
6 pf —— 120 Q
CKO Reg. 1
240 Q <
L7
L6
6 pf 120Q OuT N’
L7
Feedback

240 Q
Reg. 2

Recommended Wire Lengths
LO = Select length to match ‘reference net’ delay.

L1 =.07" (This length should be as short as possible.)
L2 = .15" (This length should be as short as possible.)

L3=2.6"
L4 =.3"
L5 =.6"

L6 = .5” (This length should be selected to ensure identical clock delay to the SDRAM clock.)
L7=15"
Notes: Notes:

1 Missing DRAM clock input capacitance “C": Cap. = 1/2 of SDRAM clock capacitance and is connected across CK
and CK.

2 Characteristic impedance: Zg = 60 Q (approx.) line to common and 60 Q (approx.) line to line.

3 CKO/CKO will be the only clock input pair used on Registered DIMMs.

4 The clock delay from tabs CKO/CKO will be identical to the delay on the 168 Pin PC100 and PC133 Registered
DIMMs, thereby permitting system designs that support multiple module families.

5 The clock delay from the input of the PLL clock to the input of any SDRAM or register will be set to Ons (nominal).
This can be accomplished by setting the PLL feedback wire length and padding capacitance equal to that of the
SDRAM clock net. This delay value is identical to the 168 Pin PC100 and PC133 Registered DIMMs.

6 Input, output, and feedback clock lines are terminated from line to line as shown, and not from line to ground.

Clock Reference Net

10Q
125" 2.65" / Probe point (reference delay)
Zp=60W 16 pf i
tp = 2.2 nslft. (12pf+4 p%;
LVTTL -

Note: Simulation and hardware analysis will compare the LVTTL 1.5V crosspoint in the rising edge of the
clock reference net to the differential crosspoint on the rising edge of the DDR clock net (at the load).

FIGURE 4.5.12-R
184 PIN DDR REGISTERED DIMM CLOCK NETWORK
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184 Pin DDR Unbuffered DIMM Clock Topology

184 Pin DDR SDRAM DIMM Clock Net Wiring

6 DRAM Loads

DRAM1
L1 DRAM2
CK RZ1200Q DRAM3
Card\ L1
Edge !
CK _ ” DRAM4
CK L0=0.2 12=03
DRAM5
L1= 1.2"/
DRAM6
L2= 0.3"/
4 DRAM Loads DRAML
DRAM2
R=120Q
AM- Cap.
Card ‘F |
Edge
Cap.
DRAMS5
DRAM6
2 DRAM Loads DRAML
Cap.
R=120Q Cap.
Card |
Edge
Cap.
DRAM5
Cap.

Notes: Notes:

5 DRAM Loads

DRAM1
DRAM2
?jﬂfﬁg DRAM3
Card

Edge
Cap.

DRAM5

TN

DRAM6

3 DRAM Loads DRAML

Cap.

R =120 Q DRAM3

N

Card ‘
Edge

Cap.
DRAM5

Cap.

1 DRAM Loads

Cap.
Cap.
R=120Q DRAM3
Card

Edge
Cap.

Cap.

N4

Cap.

7. Wire lengths are for reference and are intended as initial design values. Wire lengths for LO and L1 must be adjusted to

match delay of reference net.

8. Missing DRAM clock input capacitance “C”: Cap. = 1/2 of SDRAM clock capacitance and is connected across CK and CK.

9. Characteristic impedance: Z, = 60W (approx.) line to common and 60W (approx.) line to line.

FIGURE 4.5.12—-Sa
184 PIN DDR UNBUFFERED DIMM CLOCK NETWORK
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Clocking Assumptions
e« + Each clock input will wire to six DRAMs or the electrical equivalent.

* + Nets with fewer than six DRAMSs should use discrete capacitors in lieu of SDRAMs. The capaci-
tor should match 1/2 of the nominal SDRAM clock capacitance and connect across CK and CK.

 + The clock delay from the tab pin to the input of any SDRAM should match the delay on the 168
Pin PC100 Unbuffered DIMM.

A reference net is shown below for simulation and hardware validation purposes.

Clock Reference Net (168 Pin PC100 Unbuffered DIMM)

L3 — Probe point (reference delay)
L2 3.3 pf
L3
Segment lengths:
100 LO=1.25"
L1=.06"
Lo L1 3.3pf PP
p— L3 = .66”
L4 =.60"
L5 L5 = .66
Zp=60Q 3.3 pf
tg = 2.2 ns/ft L4 L5 —
LVTTL
L5 3.3 pf
3.3 pf
Note: —

Simulation and hardware analysis will compare the LVTTL 1.5 V crosspoint on the rising edge of the reference
net to the differential crosspoint on the rising edge of the DDR clock net (at the load).

FIGURE 4.5.12-Sb
184 PIN DDR UNBUFFERED DIMM CLOCK NETWORK
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| 45.12.3 - 184 PIN DDR Registered DIMM Pinout

This pinoutis a modification of the pinout of the Unbuffered DDR DIMM pinout given
in Section 4.5.10. Pin 10 is changed from "NC” to "NU, RESET"
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X72 DIMM
X64 DIMM

I, VREF 93 VSS
I s el boo [ 2 | o [ o0 —fF———= |
i = S SR S
T T 0oL | 4 | 96— [ vobQ ~ F———» |
T fe——F— ooso | 5 | (67— | DMODQSS |———» |
T T le—— b2 | 6 | (58 [ oos —F——=] — |
T T le———— vop | 7| (o5 [o0r - —fF——— — |
T Tl————F— pg3 | 8 | [To0 | vss ——— I —
e~ e[| i Ine  ————wl |
0 [ ——wreser [ 0| 02 [ v —F———= |
[ T vss | 1| (105~ [ Az~ ~ [——] |
T Te———F— bos | 12| (104 [ vobo ————%] |
| T po [ 13_] 105 [ ooz F———sf ~ "]
[ f———— oest 1| 106 ] 0q1s —f———sf = "]
| fe——F— vooo | 15| (107 | omubQsio| ———= |
| T _ C E_-E_ 108_ _\ED_—-__—_ T T
T T == G e o B e
T T e———— vss | 18 (10 [ oois —F————= |
___.____-__DQE)_-E_ 111_ _(YEl_—-__—_ ]
___.____-__DQiL_- 20 112_ _\BDQ_—-__—_ ]
e S T e T S
__________ﬂjD_Q__ 22 114_ _[EZO__.__—_ ]
[ ———| oo [ 2] [us Az ————sf ~ "
[T == T ow ] IO I =
___.____-__DQiz_-E_ 117_ _[521__.__—_ ]
| Y1 VSS_| 26 _ | [us [ Aau_ "~ J————sf "
T Tle—— A || 19 | om2posi| ——» |
| __ [T ——1_ D8 | 28 | [120 | Voo —F———sf " |
T Tl———— a7 2| (121 | 0g22 ——] |
| __ [T —_— 17— VvbbQ_| 30_ | 22 a8 _——F——— |
[ fe———— pque [ =] Top Half (123 | pQes ——] |
| —— 71— A |32 | [12¢ [ vss —F———= |
| T —— 1 bQa | 33| 25 [ae  —p———f ]
I . U V. S_S__ﬁ_ TZG_._|£28_—-__—_ ]
T Tfe———— ogzs | | (127 [ ooes —F——= —
| T —— 17— DQss_| 36_ | s [ vooo _ fF———sf |
T Tle———— | (129 | omspgsie|——] —
[ T vop_| 38 _ (130 [ as = —F——] ]
| [— _DQ26_| 39_ | . 11| oos0 —F———] "
[ pQzr | 40 View 12 [ vss  —F———» |

___.____-__ﬁz_-ﬂ_ 133 DQ31
e vss | az_] EETHN TSR = N I
| T _ AL_| 4| 135 ._I\E_—._C_BS—_ T T
L _]___¢eo | NC_| 44 | E’G_ [ vobe —F———+
L ]___¢ce1 | NG [ 45 | 137:_0_'“)______ [ ]
| _ [T voD _| 46 _ 138 | cko —p———=f ~ |
| ogse | nc | 109 [ vss  _ F———= |
| _ YT~ A0 48| [140 [ ne T omaposr| ]
| _{___CB2 ] __ NC_] 49 | ﬁ‘l_._@____—_ [
| _ T VSs_| 50 _ | 142 [ ne —— Toee [ ]
| }__ _¢cB3 | __ NC_| 51| s | vopg —f———+ |
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Figure 4.5.12-Ta
184 PIN, 64, OR 72 BIT REGISTERED DDR SDRAM DIMM PINOUT,
TOP HALF
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X72 DIMM

X64 DIMM

Interface Key

| Y1 DbQsz | 58 FRONT REAR
VDDQ | 54 SIDE SIDE
[ f———— o [ 5|
| Y —— 1 — DbQs4 | s6_ |
| Y —— 1 — bQa4 | 57|
I . p—— vSs _| 58 _|
I . p—— BAO | 59 _ |
| Y ——_1— bQss | e0_ |
| Y —_— 1 — bQdo | 61 |
| Y ——_1— vobQ_| 62_ |
I . p—— E—— WE _| 63 _
I . pp—— p—— L R
I o p—— CAS _| 65_
I . p—— Ep—— VSS _| 66 _ |
| Y 1T bqoss_| 67 _ |
| [+——_ | ___DbQa | 68 |
| Y 1T bz | 69 |
I . S E—— vbD _| 70 _
| __ Y —— 1 _—Ncs2 | 71
| Y1 b [ 72 |
| Y 1T b [ 73|
I . p—— vSs _| 74|
In—— S A I
I . —— cKk2 _| 76 _
I . ——— ___vbDQ _| 77 _|
I . ——— [ DQs6 _| 78 _|
I . ——— D50 _| 79 _ |
I . ——— [ _DQ51_| 80 _ |

BOTTOM
HALF

FRONT REAR
SIDE SIDE

T e we | o0 ] _
[ ——F— —son [ ] Top View

Figure 4.5.12-Tb

155

161

163
164
| 165
166
| 167
| 168
160

173

176
177
178

1701
VS S .
11721
1741
175 1

181
182
183

184

179 1
1180 |

VDDSPD

184 PIN, 64, OR 72 BIT REGISTERED DDR SDRAM DIMM PINOUT,

BOTTOM HALF
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