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Revision History
Revision 0.0 (June, 2003)
- First release

Revision 1.0 (June, 2003)
- Revision 1.0 release.

Revision 1.1 (September, 2003)
- Corrected typo.

Revision 1.2 (February, 2004)
- Corrected typo.

Revision 1.3 (March. 2004)
- Modified DC Characteristics Notes.

Revision 1.4 (May, 2004)
- Added Note 5. sentense of tRDL parameter

Revision 1.5 (Oct, 2006)
- Corrected typo.
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256MB, 512MB, 1GB Registered DIMM SDRAM
168Pin Registered DIMM based on 256Mb E-die (x4, x8)

Ordering Information

Part Number Density Organization Component Composition Cg?cpkzr;int Height
M390S3253ET1-C7A 256MB 32Mx72 32Mx8(K4S560832E) * 9EA 1,500mil
M390S3253ETU-C7A 256MB 32Mx72 32Mx8(K4S560832E) * 9EA 1,200mil
M390S6450ET1-C7A 512MB 64Mx72 64Mx4(K4S560432E) * 18EA 1,700mil
M390S6450ETU-C7A 512MB 64Mx72 64Mx4(K4S560432E) * 18EA 54-TSOP(Il) 1,200mil
M390S6453ET1-C7A 512MB 64Mx72 32Mx8(K4S560832E) * 18EA 1,700mil
M390S2858ET1-C7A 1GB 128Mx72 st.128Mx4(K4S510632E) * 18EA 1,700mil
M390S2858ETU-C7A 1GB 128Mx72 st.128Mx4(K4S510632E) * 18EA 1,200mil

Operating Frequencies
7A
@CL3 @CL2
Maximum Clock Frequency 133MHz(7.5ns) 100MHz(10ns)
CL-tRCD-tRP(clock) 3-3-3 2-2-2

Feature

* Burst mode operation

+ Auto & self refresh capability (8192 Cycles/64ms)

* LVTTL compatible inputs and outputs

» Single 3.3V £ 0.3V power supply

* MRS cycle with address key programs Latency (Access from column address)
Burst length (1, 2, 4, 8 & Full page)
Data scramble (Sequential & Interleave)

» Allinputs are sampled at the positive going edge of the system clock

+ Serial presence detect with EEPROM

w Rev. 1.6 Oct. 2006
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256MB, 512MB, 1GB Registered DIMM SDRAM

PIN CONFIGURATIONS (Front side/back side)
Pin Front Pin Front Pin Front Pin Back Pin Back Pin Back
1 VSS 29 DQM1 57 DQ18 85 VSS 113 DQMS 141 DQ50
2 DQO 30 **CS0 58 DQ19 86 DQ32 114 **CS1 142 DQ51
3 DQ1 31 DU 59 VDD 87 DQ33 115 RAS 143 VDD
4 DQ2 32 VSS 60 DQ20 88 DQ34 116 VSS 144 DQ52
5 DQ3 33 AO 61 NC 89 DQ35 117 A1 145 NC
6 VDD 34 A2 62 *VREF 90 VDD 118 A3 146 *VREF
7 DQ4 35 A4 63 **CKE1 91 DQ36 119 A5 147 REGE
8 DQ5 36 A6 64 VSS 92 DQ37 120 A7 148 VSS
9 DQ6 37 A8 65 DQ21 93 DQ38 121 A9 149 DQ53
10 DQ7 38 A10/AP 66 DQ22 94 DQ39 122 BAO 150 DQ54
11 DQ8 39 BA1 67 DQ23 95 DQ40 123 A11 151 DQ55
12 VSS 40 VDD 68 VSS 96 VSS 124 VDD 152 VSS
13 DQ9 41 VDD 69 DQ24 97 DQ41 125 **CLK1 153 DQ56
14 DQ10 42 **CLKO 70 DQ25 98 DQ42 126 A12 154 DQ57
15 DQ11 43 VSS 71 DQ26 99 DQ43 127 VSS 155 DQ58
16 DQ12 44 DU 72 DQ27 100 DQ44 128 **CKEQ 156 DQ59
17 DQ13 45 **CS2 73 VDD 101 DQ45 129 **CS3 157 VDD
18 VDD 46 DQM2 74 DQ28 102 VDD 130 DQM6 158 DQ60
19 DQ14 47 DQM3 75 DQ29 103 DQ46 131 DQM7 159 DQ61
20 DQ15 48 DU 76 DQ30 104 DQ47 132 *A13 160 DQ62
21 CBO 49 VDD 77 DQ31 105 CcB4 133 VDD 161 DQ63
22 CB1 50 NC 78 VSS 106 CB5 134 NC 162 VSS
23 VSS 51 NC 79 **CLK2 107 VSS 135 NC 163 **CLK3
24 NC 52 cB2 80 NC 108 NC 136 CB6 164 NC
25 NC 53 CB3 81 NC 109 NC 137 cB7 165 SAO0
26 VDD 54 VSS 82 SDA 110 VDD 138 VSS 166 SA1
27 WE 55 DQ16 83 SCL 111 CAS 139 DQ48 167 SA2
28 DQMO 56 DQ17 84 VDD 112 DQM4 140 DQ49 168 VDD

Note : 1. * These pins are not used in this module.

2. Pins 82,83,165,166,167 should be NC in the system which does not support SPD.
3. ** About these pins, Refer to the Block Diagram of each.
Pin Description
Pin Name Function Pin Name Function

A0 ~ A12 Address input (Multiplexed) DQMO ~ 7 DQM

BAO ~ BA1 Select bank VDD Power supply (3.3V)

DQO ~ DQ63 Data input/output Vss Ground

CBO0 ~ CB7 Check bit (Data-in/data-out) *VREF Power supply for reference

CLKO ~ 3 Clock input REGE Register enable

CKEOQ, CKE1 Clock enable input SDA Serial data I/0

CS0 ~ CS3 Chip select input SCL Serial clock

RAS Row address strobe SAQ0 ~ 2 Address in EEPROM

CAS Colume address strobe DU Don't use

WE Write enable NC No connection

*SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice.

STy

ELECTRONICS

Rev. 1.6 Oct. 2006




256MB, 512MB, 1GB Registered DIMM

http://www_BDTIC.com/SAMSUNG

SDRAM

PIN CONFIGURATION DESCRIPTION

Pin

Name

Input Function

CLK

System clock

Active on the positive going edge to sample all inputs.

Cs

Chip select

Disables or enables device operation by masking or enabling all inputs except
CLK, CKE and DQM

CKE

Clock enable

Masks system clock to freeze operation from the next clock cycle.
CKE should be enabled at least one cycle prior to new command.
Disable input buffers for power down in standby.

CKE should be enabled 1CLK+tss prior to valid command.

A0 ~ A12

Address

Row/column addresses are multiplexed on the same pins.
Row address : RAO ~ RA12
Column address : (x4 : CAO ~ CA9, CA11), (x8 : CAQ ~ CA9)

BAO ~ BA1

Bank select address

Selects bank to be activated during row address latch time.
Selects bank for read/write during column address latch time.

RAS

Row address strobe

Latches row addresses on the positive going edge of the CLK with RAS low.
Enables row access & precharge.

CAS

Column address strobe

Latches column addresses on the positive going edge of the CLK with CAS low.
Enables column access.

Write enable

Enables write operation and row precharge.
Latches data in starting from CAS, WE active.

DQMO ~ 7

Data input/output mask

Makes data output Hi-Z, tsHz after the clock and masks the output.
Blocks data input when DQM active. (Byte masking)

REGE

Register enable

The device operates in the transparent mode when REGE is low. When REGE is high,
the device operates in the registered mode. In registered mode, the Address and con-
trol inputs are latched if CLK is held at a high or low logic level. the inputs are stored in
the latch/flip-flop on the rising edge of CLK. REGE is tied to VDD through 10K ohm
Resistor on PCB. So if REGE of module is floating, this module will be operated as reg-
istered mode.

DQO ~ 63

Data input/output

Data inputs/outputs are multiplexed on the same pins.

CBO~7

Check bit

Check bits for ECC.

\VDD/Vss

Power supply/ground

Power and ground for the input buffers and the core logic.
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256MB, 512MB, 1GB Registered DIMM

SDRAM

256MB, 32Mx72 ECC Module (M390S3253ET1) (Populated as 1 bank of x8 SDRAM Module)
FUNCTIONAL BLOCK DIAGRAM

PCLKO > CLK DO
BCS0 (o]
BCKEO » CKE
BoAO~BoA12,BBAO~1,BRAS,BCAS,BWE > Add.CTL
BDQMO DQM
DQO~7 «—yW DQO~7
100 e —
CLK
—> CS D1
CKE
Add,CTL
< AAA. > bam
DQ8~15 €—WWY » DQO~7
100
PCLK1 CLK
—> CS D2
CKE
» Add,CTL
BDQM1 DQM
CBO~7 < W » DQO~7
10Q —
- CLK D3
BCS2 cs
CKE
» Add,CTL
QM2 DQM
DQ16~23 W » DQO~7
100 —
PCLK3 CLK
> o5 D4
» CKE
> Add,CTL
BDQM3 DQM
DQ24~31 +—yW » DQO~7
10Q —
CLK
1 & D5
CKE
Add,CTL
BDQN4 DQM
DQ32~39 €+—W\Y » DQO~7
100
CLK
5 &5 D6
» CKE
» Add,CTL
BDQM5 DQM
DQ40~47 <—yW » DQO~7
10Q —
CLK
S D7
CKE
» Add,CTL
BDQM6: DQM
DQ48~55 < v‘v‘vA » DQO~7
10Q —
> CLK
O & D8
—> CKE
—> Add,CTL
BDQM7 ———— > DQM
DQ56~63 €—W——> DQO~7
10Q —_—
Vss ©
‘ T © VDD
~ —_—_— —p ~ 1
AO-R9 74ALVCF 162835 BoA0-BoA9 K123 s & % °g Wi
RASCASWE > BRAS,BCAS BWE 12pF < = o
paMo,145 > > BDQMO0,14,5 CDCF2509  1v4
T ——— > Beso i —ecr
REGE — ® 1> ———>»LE - 19” 2Y2 - »PCLK2
_ CLKO O\ T CLK 2Y3 ————PPCLK3
PCLK2 - > OE ] 120F FIBIN FBOUT
10kQ & = - LTJ
> Cb 1
| I
VoD Note
1. The actual values of Cb will depend upon the PLL chosen.
A10,A11,A12,BA0~1 » TAALVCF162835 | » BA10,B0AT1,B0A12,BBA0~1
cs2 > > BCS2 -
CKEO > ——> BCKEO e Senaliph
DaM2,36,7 > > BDQM2,3,6,7 SCL=wp SDA
47ke= LAO_A1 A2
L »IE _ ES [ ]
) OE SAO SA1 SA2
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256MB, 512MB, 1GB Registered DIMM

SDRAM

256MB, 32Mx72 ECC Module (M390S3253ETU) (Populated as 1 bank of x8 SDRAM Module)

FUNCTIONAL BLOCK DIAGRAM

PCLKO——¢——> CLK
BCSO cs bo
BCKEQ > CKE
BoAO~BoA12,BBAO~1,BRAS,BCAS BWE > Add,CTL
BDQMO DQM
DQO~7 +—W > DQO~7
100
PCLK1 CLK D1
—> CS
CKE
» Add,CTL
DQ8~15 W > oo
100
PCLK2 CLK D2
»—> CS
CKE
» Add,CTL
BDQM1 DQM
CBO~7 VAVAVA > DQO~7
10Q
PCLK3 CLK D3
BCS2 Cs
> CKE
»  Add,CTL
BDQM2 DQM
DQ16~23 W > DQO~7
100
PCLK4 CLK D4
> CS
» CKE
» Add,CTL
BDQM3 DQM
DQ24~31 €—WWWA > DQO~7
10Q
CLK
15 & D5
CKE
> Add,CTL
BDQM4
DQ32~39« Q“"" > 883{7
10Q
CLK D6
—T> CS
» CKE
» Add,CTL
BDQM5 DQM
DQ40~47 <—yWH > DQO~7
10Q
CLK D7
> CS
CKE
» Add,CTL
BDQM6 DQM
DQ48~55 €W » DQO~7
100
CLK D8
—> CS
—> CKE
—> Add,CTL
BDQM7Z————— pom
DQ56~63 ¢—yWA > DQO-~7
10Q
Vss ©
* © Vbb
~ ] — —_— ~ 100 oo
A0~AGBAO~1 74ALVCF162835 BoAD~BoAG CLK1,2,3:,~,—\?,\ Q%,‘Q 3 i »poiks
RASCASWE — ” > BRAS,BCASBWE 12pF < < N pPCLS
DaMo 145 > > BDQMO0,1,4,5 CDCF2509 v
> BCSO 2Y0 »PCLKO
CS0 ~ 10 2Y1 ——PPCLK1
REGE @ > »LE Q 2v2 - PPCLK2
CLKO ©—/W T CLK 2Y3 | »PCLK3
PCLK2 - > OE j 12pF - FIBIN FBOUT
10kQ = = LTJ
T o™t
J Note =
VDD 1. The actual values of Cb will depend upon the PLL chosen.
AT~A12BA0~ ————» T4ALVCF162835 g a7 poA12 BBAO~BBAT
Ci:g —4: - : ggiéo Serial PD
SCL —>|
DQM2,3,6,7—F+—— > ————>»BDQM2,3,6,7 WP SDA
e 47K = A0 A1 A2
L OE 3] |
— SAO0 SA1 SA2
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256MB, 512MB, 1GB Registered DIMM

SDRAM

512MB 64Mx72 ECC Module (M390$6450ET1) (Populated as 1 bank of x4 SDRAM Module)
FUNCTIONAL BLOCK DIAGRAM

PCLKO CLK \—> CLK
BCSO > CS Do —> CS b9
BoCKEQ > CKE B1CKEOQ CKE
BoAO~BoA12,BoBA0,BoBA1,BoRAS, BoCAS, BoWE > Add.CTL > Add,CTL
BDQMO. > DQM BDQM4 DQM
DQO~3 W DQO~3 DQ32~35 +—yW » DQO0~3
10Q 10Q
CLK CLK
¢+—> CS D1 +—> CS D10
CKE CKE
> Add,CTL > Add,CTL
DQM 10Q DQM
DQ4~7¢—W > DQO~3 DQ36~39 ¢—W > DQO~3
100 I e
PoLK CLK D2 CK D11
*—>» (CS *—>» (CS
CKE CKE
BDQMH /S(édMCTL - g((i)dMCTL
DQ8~11 <—yW > DQO~3 DQ40~43 <—yW* > DQO~3
100 | 100
PCLK2 CLK CLK
13 & D3 & D12
> CKE CKE
> Add,CTL > Add,CTL
PR DQM 100 DQM
DQ12~15 Wy > DQO-3 DQ44~47 <—yW » DQO~3
100
> CLK D13
— CLK D4 L—» Cs
cs — >
» GKE > CKE
» Add,CTL 100 > gg’MCTL
" DQM c <«—MAA > DQO~3
CB0~3 «—WY > DQO~3 B4~7 W
100 l oK
cu D14
PCLK3 » CLK D5 | Cs
BCS2 cs CKE
CKE > Add,CTL
AAA > g%dMCTL DQ48~51 W 883{3
DQ16~19 < W DQO~3 100
CLK
PCLK4 CLK D6 *—> CS b15
+—> Cs > CKE
CKE BDQVG » Add,CTL
BoaM2 > Add,CTL 5Q52-55 M6 DQM
[»lelV] A » DQ0~3
DQ20~23 €—yW > DQO~3 100
100
CLK
CK DT & D16
—> CS CKE
CKE > Add,CTL
> Add,CTL DQ56-59 <wht > DQM
DQM \AAJ DQ0~3
DQ24~27 <—yW* > DQO~3 100
100 CLK
PCLK5 it CLK D8 L— Cs b17
— Cs —> CKE
o > CKE > Add,CTL
B1A0~B1A12,B1BA0,B1BA1,B1RAS,B1CAS,B1WE > Add.CTL BDOM7 [ 4 » pqoum
BDQM3 - DM DQ60~63 ¢—yW————> pQo-3
DQ28~31€—WWY > DQo~-3 100
100
Vss ©
T
As~A10,BAO —:: 74ALVCF162835 — > BoAs~BoA10,BoBAO 10Q [ONaNOF IYO ———»PCLKO
—— B1As~B1A10,B1BAO CLK1,2,3 o\ DF-AN V1 ————»PCLK1
VoD 120F < < V2 > PCLK2
! = CDCF2510  1v3—»PCLK3
PCLK6 Flo@ Y4 »PCLK4
4 > OE 10Q 2v0 » PCLK5
REGE e >LE CE[L CLKO C CLK N1 »PCLKS
12pF— [~ FIBIN FBOU
A11,A12,BA1 ———> BoA11.BoA12.BoBA1 T
L 74ALVCF162835 —> BiA1.B1A12B1BA1 )
cs2 > BCs2 G
CKEO | > BiCKEO =
—» B1CKEO Note
DQM2,3,6,7 > | — )
1l e OE— BDQM2,3,6,7 1. The actual values of Cb will depend upon the PLL chosen.
Ao,A1,A2 > BoAo,BoA1,BoA2 rial PD
[ 74ALVCF162835 3 BiAoBiAIBiA: e Serta
RAS,CAS,WE — BoRAS, BoCAS, BoWE WP
— [E— > B1RAS, BiCAS, BiIWE | A0 A1 A2 SRa
Cso -~ >Beso 47KO= | ‘
P48 > oF BDQMO,14.5 = sA0 sA1 sA2
LE OE 1

ELECTRONICS
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256MB, 512MB, 1GB Registered DIMM SDRAM

512MB 64Mx72 ECC Module (M39036450ETU) (Populated as 1 bank of x4 SDRAM Module)
FUNCTIONAL BLOCK DIAGRAM

PCLKO J CLK CLK
BCSO cs bo —> CS D9
_____BoCKEQ CKE CKE
BoAo~BoA12,BoBA0~1, BoRAS, BoCAS, BoWE > Add,CTL » Add,CTL
BDQM! DQM BDQM: DQM
DQO~3 <«—yW > DQo~3 DQ32~35 <—yW > DQO~3
100 | 100
PCLK1 I CLK D1 CLK D10
t+—> CS —> CS
CKE CKE
> Add,CTL > Add,CTL
AAA. > Dam 193 : bam
DQ4~7 W > DQO~3 DQ36~39 W > DQo~3
100
PCLK2 [ oLk D2 ok D11
—> CS —>» CS
> CKE > CKE
BDQM1 Add,CTL BDQMS Add,CTL
DQM DQM
DQ8~11 < 'AVA'A > DQO~3 DQ40~43 < VA'A'A > DQO~3
10Q - 100
PCLK3 l CLK D3 > CLK D12
+—> CS —> Cs
> CKE > CKE
Add,CTL Add,CTL
AA bam - 1?2 > DQM
DQ12~15 <€y > DQo-3 DQ44~47 WV DQO~3
100 —
PCLK4 ! CLK D4 CLK D13
— Cs —> CS
—> CKE > CKE
»  Add,CTL " Add,CTL
DQM Q > DQM
CB0~3 <—yW > DQo-3 CB4~7 «—yW > DQo-3
10Q I -
PCLK5 CLK > CLK
BCS2 > Cs D5 —> Cs D14
CKE > CKE
> Add,CTL > Add,CTL
BDQM2 D‘é’h’,,c BDQM6 > D%d,\',lc
DQ16~19 <—yW > DQO~3 DQ48~51 <—WW > DQO~3
100 [ e —— 100 S
PCLK6 CLK CLK
| 5 & D6 3 & D15
CKE CKE
> Add,CTL > Add,CTL
DQM DQM
DQ20~23 €—yW > DQO~3 DQ52~55 €—yW > DQo~3
10Q [ — 100
PCLK?7 CLK CLK
& D7 I & D16
CKE > CKE
»  Add,CTL > Add,CTL
BDQM3 DOM BDQM?7- > DQM
DQ24~27 <«——yW > DQO~3 DQ56~59 W\ » DQO~3
10Q I —_— 100
PCLK8 CLK D8 CLK D17
BCS2 > CS t—> CS
B1CKEQ CKE CKE
B1A0~B1A12,B1BAO~1, BIRAS, BiCAS, BIWE »  Add,CTL Add,CTL
AAA : DQM < AAA > DQM
DQ28~31 W > DQo-3 DQ60~63 W DQO~3
100 10Q
Ao~A12,BA0~1, RAS, CAS ——T——> 74ALVCF162835 — BoAo~BoAi2,BoBAO~1, BoRAS, BiCAS
CKEO —— —>BoCKED
VoD R —
? _:: B1CKEOQ CLK1,2,3¢C
Z10kQ
PCLK9 . > e
REGE - 'M 10Q IY7 | PCLK2
B1Ao~B1A12,B1BA0~1, B1RAS, B1CAS O—MA CLK IY8 9 PCLK3
> 74ALVCF162835 > oo e T ren () 71
pFI FBOUT]
cp™!
- — Note -
»LE OE 1 1. The actual values of Cb will depend upon the PLL chosen.
_ 74ALVCF162835 BE Serial PD
WE > ——> BoWE
[— —— BWE WP a2 SDA
DQMO~7,CS0,CS2 jul o » BDQMO0-~7, BCS0,BCS2 1 ]
> LE OE | SA0 SA1 SA2
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256MB,

http://www_BDTIC.com/SAMSUNG

512MB, 1GB Registered DIMM

SDRAM

512MB

64Mx72 ECC Module
FUNCTIONAL BLOCK DIAGR

XMNII’:9086453ET1) (Populated as 2 bank of x8 SDRAM Module)

BCS1 © BCS3 ©
BCSO BCSZ 00—
PCLK6 © PCLK2 © T I
BDQMO © | BDQM4 ©
I [ | e I [ |
DQM CLK CS DQM  CLK  CS DQM CLK CS DQM  CLK  CS
DQO o DQO I DQo DQ32 o—| DQO I DQo
DQ1 o DQ1 | bai DQ33 o—| DQ1 ! Dbai
DQ2 o DQ2 | bQ2 DQ34 o—| DQ2 | bQ2
DQ3 o—{-| DQ3 Uo | DaQ3 Us DQ35 o—| DQ3 us 1 DQ3 45
DQ4 o—{-| DQ4 | DQ4 DQ36 o—| DQ4 | DQ4
DQ5 o—{-{ DQ5 | Das DQ37 o—| DQ5 | Das
DQ6 0| DQ6 ! Das DQ38 o—| DQ6 ! Das
DQ7 o—-{ DQ7 | bar DQ39 o—| DQ7 | bar
— | ‘ PCLK1 © 1 i ‘
BDQM1 * i i ] BDQMS t I I 1 |
DQM CLK  CS DQM  CLK  Cs DQM  CLK  CS DQM  CLK  CS
DQ8 o— DQO - DQo DQ40 o—| DQO | DQo
DQ9 o—| DQ1 — DbaQt DQ41 o——| DQ1 I Dbat
DQ10 o—| DQ2 | DQ2 DQ42 o—| DQ2 | DQ2
DQ11 o—{ DQ3 U1 HH DA3 4o DQ43 o—{| DQ3 Us 1 DQ3 4
DQ12 o—| DQ4 | DQ4 DQ44 o|—| DQ4 | DQ4
DQ13 o—| DQ5 | Das DQ45 o——| DQ5 | Das
DQ14 o—| DQ6 | Das DQ46 o—|—| DQ6 | Das
DQ15 o—| DQ7 | bar DQ47 o—| DQ7 | bar
‘ | I ]
DQM CLK  CS DQM  CLK  CS BDQMS s | |
CBO o—— DQO - DQo — —
CB1 o DQ1 — Dbat DQM  CLK  CS DQM  CLK  CS
CB2 o DQ2 | DQ2 DQ48 o—| DQO - bao
CB3 o DQ3 Us H— DQ3 DQ49 o—{ DQ1 | Dba1
CB4 o DQ4 | DQ4 DQ50 o—| DQ2 - DQ2
CB5 o—{ DQ5 | DQs DQ51 o—| DQ3 | DbaQ3
CB6 o | DQ6 1] pas DQ52 o—| DQ4 us | pqa Y15
CB7 o DQ7 | bar DQ53 o—| DQ5 | Das
: DQ54 o—| DQ6 | Das
PCLK4 1 | | ’ DQ55 o—{ DQ7 I DpaQ7
O
BDQM2 ’ i == ] 1 POLKD © : i
DQM CLK  CS DQM  CLK  CS BDQM7 © ' | | ‘ |
DQ16 o—| DQO | DbQo —
DQ17 o—-| DQ1 | bat DQM CLK  CS DQM  CLK  CS
DQ18 o—{-| DQ2 | bQ2 DQ56 o—| DQO I DQo
DQ19 o—{-| DQ3 U2 —{ DQ3 4 DQ57 o—| DQ1 | bat
DQ20 o—|-| DQ4 | DQ4 DQ58 o—| DQ2 | bQ2
DQ21 o—-| DQ5 1 Das DQ59 o—| DQ3 u7 1 DQ3 6
DQ22 o—{-| DQ6 | Das DQB0 o—| DQ4 | DQ4
DQ23 0| DQ7 | bpar DQ61 o—| DQ5 1 Das
: DQ62 o—| DQ6 | Das
PCLK3 1 | ’ DQ63 o—| DQ7 1 Dpar7
BDQM3 © . i i ) |
DQM CLK CS DQM  CLK  CS - -
Q24 ooy Do BnAO ~ BaAn, BaBAO & 1 o———F SDRAM U0 ~ U17
DQ25 o—| DQ1 | bat e e
D028 o DQ2 1 b2 BoRAS, BoCAS, BoWE o———p SDRAM U0,U1,U5,U6,U9,U10,U11,U14,U15
DQ27 o—| DQ3 1 Da3 RAS. BiCAS BiWE SDRAM U2,U3,U4,U7,U8,U12,U13,U16,U17
Dot pas U3 bR 2 B1RAS, BICAS, BiWE O———»
DQ29 o—| DQ5 | Das CKEQ o———F SDRAM U0,U1,U5,U6,U9,U10,U14,U15
DQ30 o—| DQ6 | Das
DQ31 o—| DQ7 1 bar CKE1 o——— SDRAM U3,U4,U7,U8,U12,U13,U16,U17

A0~A11,BA0,BA1

RAS,CAS

REGE
PCLK5

DQM2,3,6,7
CKE1

A12

WE

DQMO~DQM?

CS0~CS3
CKEO,CKE1

> > BiAO-BATI BiBA0BIBAL
74ALVCF162835A o
————> BoRAS, BICAS
Voo
10kQ
> LE o
> ————» B:A0~BiA11,B1BA0,BiBA1
74ALVCF162835A it
————» BiRAS, BICAS
Voo LE —
OE
[ 1
TAALVCF162835A ) SO
L ——>BA12
T > BWE
————» BWE
|—————> BDQMO~BDQM?
————» BCS0~BCS3
LE __ > BCKEO
CE[1

CKEO o SDRAM U11

CKE1 o SDRAM U2

3.3pl

Vs O] FT—TO Voo

[0} ) —
4 Y1 ————»  PCLK1
IY2[———» PCLK2
Y3 ————% PCLK3

IY4 —————> PCLK4
cDCF2510 V¢ 3

1Y6 —————  PCLK6
10Q Y7 ———» NC

CLKO O—W-—¢—|CLK o > N
FIBIN

1Y9
5pF [ FBOUT j
Cb"

* Note
1. Unused clock termination : 10Q and 5pF
2. The actual values of Cb will depend upon the PLL chosen.

AGND
AVCL

|\H

Serial PD
—>
scL wpP > SDA
amkaz AO_A1_A2
" SAD SA1 SA2

ELECTRONICS
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256MB, 512MB, 1GB Registered DIMM

SDRAM

1GB, 128Mx72 ECC Module (M390S2858ET"1) (Populated as 2 bank of x4 SDRAM Module)
FUNCTIONAL BLOCK DIAGRAM

BCS1,B2CKEO
BCS0,BoCKEO
PCLKO CLK CLK CLK CLK
o L] CstokePOL T §5 @,CKEDOU »—»@,CKEDQ’- »—»@,CKEDQU
BoRAS,BoCAS,BoWE,BoBAO,BoBA1 CTL CTL CTL CTL
BvoE;gg\’Jlg Add > Add - > Add > Add
0 - DQM > DQM o " DQM > DQM
DQo~3 b4 DQO~3 DQO~3 Yoo > DQO~3 DQO~3
PCLK1 CLK CLK CLK CLK
L > GsickePIL 4— _@’CKED1U N _W,CKED'IOL L > _@’CKEDMU
> CTL > CTL 1> CTL CTL
Add Add Add > Add
DQM DQM DQM DQM
DQ4~7 W > . > - DQ36~39 W > -~ > ~
b4 DQO~3 DQO~3 M DQO0~3 DQO~3
PCLK2 CLK CLK CLK CLK
> ostckeD2l | 4 @,CKEDZU p—> @,CKED”L —> @,CKl:D”U
cTL CTL CTL CTL
> Add » Add > Add Add
Qg1 oM — DaMm > DaM s DQM > DQM
A | DQo~3 DQO~3 A DQ0~3 DQO~3
PCLK3 CLK CLK CLK CLK
> ostckeD3L | ¢ @,CKED‘?U H@,CKED12L P—> @,CKED"ZU
CTL > CTL 1> CTL > CTL
»  Add »  Add Add Add
DQM DQM DQM DQM
pat2-15 ——W. DQ0-3 > DQo-3 DQu4~47 —WA > Dao~3 > DQo-~3
PCLK4 CLK CLK CLK CLK
L > CstckeD4L > @,CKED"U —»@,CKED”L —»@,CKED”U
> CTL ——> CTL —> CTL CTL
Add —> Add > Add > Add
~ A DQM —> DaMm x —| DQM > DQM
CB0-3 W | DQO~3 —> DbQo-3 CB4~7 W | DQO~3 DQO~3
100
BCS3,BaCKEO
B CLK CLK CLK CLK
PCLK5 CLK. CLK. CLK. CLK.
| ) stekeDSLT 15 GsockeDSU -—»@,CKEDML > @,CKED”U
CTL > CTL > CTL > CTL
Add > Add Add Add
BDQM2 BDQM6
e DQM > DaM e " DQM > DQM
DQ16~19 M4 DQO~3 DQ0~3 Q Yoo > DQ0~3 DQ0~3
PCLKG CLK CLK CLK > CLK
+> cs1  D6L & GsockeD6U »@,CKED"sL H@,CKED“U
> CTL CTL > CTL CTL
Add > Add Add > Add
DQM DQM DQM DQM
DQ20~23 W -~ > - DQ52~55 W > DQ0~ > DQO~
b4A DQO~3 DQO~3 MAS DQO~3 DQO~3
PCLK7 CLK CLK CLK CLK
> csiokeD7L T cso.ckeD7U -—»@,CKEDML P—> @,CKED"GU
cTL cTL > CTL CTL
> Add > Add Add Add
D2a~g7 SO — DQM > DQM BDQM7 o — Dam > DaM
b4 DQO~3 > DQo~3 DQs56~59 PAS DQO~3 DQO~3
PCLK8 CLK > CLK
R —> ((Z:Iéf,CKEDBL L gg((),CKEDBU L» csockePT7L L, EsickdP 17V
B1RAS,B1CAS,B1WE,BiBA0,B1BA1 cTL — 5 o > CTL o
B1AO~B1A12 »| Add —> Add Add > Add
m — DaM — > DaMm " DM DQM
DQ28~31 Yy DQO~3 — DQO~3 DQ60~63 \AAJ » DQO~3 » DQO~3
10Q 10Q - E—
V“O—ﬂ_.% Vi
> VDD
A3~A10,BAO —:: =——> Bo0A3-BoA10,BoBAO 10Q ooao Y0 *:PCLKD
74ALVCF162835 |——— B1A3-B1A10B1BAO CLK1.2.3 0\ z g e > POkt
PCLK3
% e c:;(cnsm e —r
3 1Ys PCLK5
=10kQ 16 >pCLke
PCLK9 - > — 7 *:PCLK‘!
REGE 4L—L > LE OE CLK 1v8 ;gtig
» BoA1BoA12BoBA1 12pF— [|FBIN FBOU
An Az BAT T 74a1vcFie2835 > BiAi,BrArz BiBAT T
CS%EES > ———» BCS2,BCS3 ol
EE g BoCKEO,B1CKEO ==
B2CKEO,BsCKEQ Note
DQM2,3,6,7 N e > BDQM2,3,6,7 1. The actual values of Cb will depend upon the PLL chosen.
»LE L
Ao,A1,A2 > ————— Bo0A0,BoA1,BoA2 Serial PD
o L 7avcriezss55 ——> BacBABA: scL o
RAS,CAS,WE > > BoRAS, BoCAS, BoWE
BiRAS, BiCAS, BiWE 4TKQS A‘O A‘1 A‘2
Cs0,Cs1 > BCS0,BCS1
> \
DQMO,1,4,5 > — BDQMO,1,4,5 SAO SA1 SA2
»LE OEL

ELECTRONICS
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256MB, 512MB, 1GB Registered DIMM SDRAM

1GB, 128Mx72 ECC Module (M390S2858ETU) (Populated as 2 bank of x4 SDRAM Module)
FUNCTIONAL BLOCK DIAGRAM

BCST
PCLKO J CLK DOL > CK DoOU CLK D9L > CK D9
BCSO cs t> CS —> CS > CS
BoCKEO CKE H> CKE CKE 1> CKE
BoAo~BoA12,BoBAO~1, BoRAS, BoCAS, BSNE »  Add,CTL 7> Add,CTL BDQMA »  Add,CTL = Add,CTL
BDQAMO DQM T> DaM DQM T> Dbam
DQO~3¢—W > DQo-~3 T Dao~3  DQ32735<¢—W > DQO~3 T DQo-3
10Q 100
PCLK1 l CLK D1L> CLK D1U CLK D10L 1> CLK D10
—> CS > CS t—> CS > CS
CKE > CKE CKE T> CKE
Add,CTL "_: Add,CTL 0 > Add,CTL ': Add,CTL
DQM T> bam 0 plelY] T> bam
DQ4~7 «—WW > DQo-3 T Dao-3  DO36738 «—Wh > DQo-3 T bao-3
10Q
PCLK2 [ CLK D2L > cLK D2U CLK D11L > cLK D11
—> CS > CS t—> CS > CS
CKE -I CKE > CKE -I CKE
> Add,CTL > Add,.CTL Add,CTL 7> Add,CTL
BDAaM1 DQM T> DaMm BDQMS DQM T> pam
DQ8~11 <—yW > DQ0~3 M DQo~3 DQA40+143 <—yW > DQo-3 > DQo~3
10Q 100
PCLK3 l CLK D3L > cLk D3U > CLK D12L 4> cik D12
—> CS P> Cs L— Cs > Cs
> CKE > CKE > CKE —> CKE
Add,CTL --_: Add,CTL 100 Add,CTL :: Add,CTL
DQM T> pam > pDQM DQM
DQ12~15 «—W > DQo-3 T DQo-3  DQd4-47E—WA > Dao-3 > DQo-3
10Q
PCLK4 l CLK D4L > CLK D4U CLK D13L—> CLK D13
L Cs > Cs —> CS > CS
CKE —> CKE > CKE T> CKE
> Add,CTL :: Add,CTL 100 Add,CTL -I Add,CTL
DQM DaM > pQM T> bam
CBO~3«—W > DQo-3 > bQo-~3 CB4-7¢—W > DQo-3 T DQo-3
10Q
PCLK5 l CLK — CLK CLK +> CLK
BCS2 cs D5L| | s D5U > Cs D14L |, &5 D14
> CKE > CKE > CKE T> CKE
Add,CTL > Add,CTL Add,CTL > Add,CTL
BDQM2 [plel] T> pam BDQME [plell] T> DaMm
DQ16~19 €—Wt > DQo~3 T DQo-3  DQ48151—W > Dao-3 T bao-3
10Q 1 100
PCLK6 CLK H> CLK CLK 4> CLK
L & D6LTL,] &5 D6U 3 &S D15LT]} &5 D15
CKE > CKE > CKE 1> CKE
»  Add,CTL T Add,CTL Add,CTL > Add,CTL
DQM T> bam DQM T Dam
DQ20~23 €W > DQo-3 T Do~z DQ52755—W > DQo-3 T DaQo-~3
10Q 1 100
PCLK7 CLK H> CLK CLK 4> CLK
& D7L o &S D7U 5 & D16L o & D16
CKE H> CKE CKE > CKE
o3 > Add,CTL > Add,CTL BDQM7 » Add,CTL =% Add,CTL
[plelY] T DQM > DQM T> Dam
DQ24~27 <«—yW > DQoO-~3 > DpQo-~3 DQ56~59 W > DQO~3 - DQo~3
10Q 100
PCLK8 ! CLK D8L > CLK D8U CLK D17L 1> CLK D17
BCS2 > CS t> CS —> Cs B> CS
B1CKEO CKE 1> CKE CKE > CKE
B1Ao~B1A12,B1BAO~1, BIRAS, BiCAS, BIWE Add,CTL > Add,CTL BDQM7 > Add,CTL =% Add,CTL
BDQMQ, > DaM T> DaM _BDQm7 > DQM T> Dam
DQ28~31 €W > DQo~3 T DQo~3 DQ60+63 W DQO~3 T DQo~3
10Q 10Q
BCS3
Vss © .
Ao~A12,BA0~1, RAS, CAS > 7AALVCF162835 —— BoAo~BoAi2,BoBAO~1, BoRAS, BoCAS 7 vep
CKEO — > BoCKEO [oY=Ro ] Y0 » PCLK9
VDD ©
: — —Bicke0 ClK1 23 A —
Z10kQ < I¥3 —————» PCLK7
PCLK9 — > = CDCF2510 s paiko
REGE L \;‘qu » LE OE j: Y6 *>PCLK1
- 10Q Y7 4: PCLK2
- _ SAG Ao Ca\‘_r\y’ CLK s PCLK3
74ALVCF 162835 ——> B1A0~B1A12,B1BA0~1, BiIRAS, Bi1CAS CLKO 12_li e Ngfpc,_m
pF- FBOUT
Cb'*I
Not T
> __ ote
h LE OE 1. The actual values of Cb will depend upon the PLL chosen.
T4ALVCF162835 B E BoGKE Serial PD
WE —> BoWE,Bo SCL —>|
L —> B«WE,B1CKE1 wpP SDA
o o sk = LAO_A1 A2
DQMO0~7,CS0~3 . __ > BDQMO~7, BCS0~3 > \ \
LE OE] ~  SAD SA1 SA2
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256MB, 512MB, 1GB Registered DIMM SDRAM
STANDARD TIMING DIAGRAM WITH PLL & REGISTER (CL=2, BL=4)

=0

*2

* 1 REG

O O
~ [T i I [T A O T ~

Control Signal(RAS,CAS,WE) *3 Dour

*1. Register Input

13 14 15 16 17 18 19

1 | | | | | | |
‘*3- SDRAM‘ : : : ‘ ‘ CAS latency(refer to *1) ! : :
e
\ [ | =2CLK+1CLK 5—>‘ ‘1CLK‘
> tsAC
<—tRAC(refer to *1) 4—>
| I I | | | |
DQ : : : \ : : an Qa1/ Qa2 Qa3 : : : Db0 Db1 Db2 \DbS*‘—g
| g !
i tRA(‘Z(refer‘to 2) e CAS Iatency(refer to *2) I I I I I | | |
’ [ 2CLK | | | | | | <«—+—» | tRDL!
| | | | | | | | | |
A A
! 1 !
Row Active Read Precharge Row Active Write Precharge
Command Command Command Command

td, tr = Delay of register
Notes : 1. In case of module timing, command cycles delayed 1CLK with respect to external input timing at the address and input signal
because of the buffering in register. Therefore, Input/Output signals of read/write function should be

issued 1CLK earlier as compared to Unbuffered DIMMs.
2. DN is to be issued 1clock after write command in external timing because DIN is issued directly to module.

% : Don't care
Rev. 1.6 Oct. 2006
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256MB, 512MB, 1GB Registered DIMM SDRAM
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Value Unit

Voltage on any pin relative to Vss VIN, Vout -1.0~4.6 \%

Voltage on VDD supply relative to Vss VDD, VDDQ -1.0~4.6 \%

Storage temperature TsTG -55 ~ +150 °C

Power dissipation PD 1.0 * # of component w

Short circuit current los 50 mA

Note : Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded.
Functional operation should be restricted to recommended operating condition.
Exposure to higher than recommended voltage for extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS

Recommended operating conditions (Voltage referenced to Vss = 0V, TA = 0 to 70°C)

Parameter Symbol Min Typ Max Unit Note
Supply voltage VDD 3.0 3.3 3.6 \Y
Input high voltage VIH 2.0 3.0 VbDQ+0.3 \Y 1
Input low voltage VIL -0.3 0 0.8 \% 2
Output high voltage VOH 2.4 - - \Y IoH = -2mA
Output low voltage VoL - - 0.4 \Y loL = 2mA
Input leakage current LI -10 - 10 uA 3

Notes : 1. VIH (max) = 5.6V AC.The overshoot voltage duration is < 3ns.
2. VIL (min) = -2.0V AC. The undershoot voltage duration is < 3ns.
3. Any input OV < VIN < VDDQ.
Input leakage currents include Hi-Z output leakage for all bi-directional buffers with Tri-State outputs.

CAPACITANCE(Max.) (vop = 3.3V, Ta=23°C, f = 1MHz, VREF = 1.4V + 200 mV)

Input capacitance (A0 ~ A11) CIN1 15 15 19 15 pF
Input capacitance (RAS, CAS, WE) CIN2 15 15 19 15 pF
Input capacitance (CKE0) CIN3 15 15 33 15 pF
Input capacitance (CLK0) CiNa 23 20 12 20 pF
Input capacitance (CS0, CS2) CIN5 15 15 12 15 pF
Input capacitance (bamo ~ DQMm7) CiNe 15 15 12 15 pF
Input capacitance (BA0 ~ BA1) CiN7 15 15 12 15 pF
Data input/output capacitance(pQo~ba63) | CouT1 16 16 19 22 pF
Data input/ouput capacitance (CB0~CB7) Cout2 16 16 19 22 pF

w Rev. 1.6 Oct. 2006
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256MB, 512MB, 1GB Registered DIMM SDRAM

DC CHARACTERISTICS
M390S3253ETU(1) (32M x 72, 256MB Module)

(Recommended operating condition unless otherwise noted, TA = 0 to 70°C)

Parameter Symbol Test Condition Ve;jon Unit Note
Operating current Burst length =1
perating curr lcct tRC > trRC(min) 1,220 mA 1
(One bank active) ~
lo=0mA
Precharge standby current Icc2P CKE < ViL(max), tcc = 10ns 370 mA
in power-down mode Icca2PS CKE & CLK < Vuﬂax), tcc = 20
CKE > VIH(min), CS > VIH(min), tcc = 10ns
IccaN . . . 530
Precharge standby current Input signals are changed one time during 20ns mA
in non power-down mode CKE 2 VIH(min), CLK < ViL(max), tcc =«
IccaNS . 95
Input signals are stable
Active standby current in lcc3P CKE < ViL(max), tcc = 10ns 405 mA
power-down mode Icc3PS CKE & CLK < V|L(_max), tcc =0 60
. . CKE = VIH(min), CS > ViH(min), tcc = 10ns
Active standby current in IccaN Input signals are changed one time during 20ns 575 mA
non power-down mode CKE S Vintmim CLK = Vi o
(One bank active) lccaNS > ViH(min), CLK <Vi(max), 1 = 230 mA
Input signals are stable
lo=0mA
Operating current Page burst
(Burst mode) lcca 4Banks activated 1,400 mA 1
tccd = 2CLKs
Refresh current Iccs tRC > tRC(min) 2,120 mA 2
Self refresh current Icce CKE <0.2V 380 mA
M390S6450ETU(1) (64M x 72, 512MB Module)
(Recommended operating condition unless otherwise noted, TA = 0 to 70°C)
Parameter Symbol Test Condition Ve;ion Unit Note
Operating current Burst length =1
perating curr lcct trC > trRe(min) 1,940 mA 1
(One bank active) ~
lo=0mA
Precharge standby current lccaP CKE < ViL(max), tcc = 10ns 370 mA
in power-down mode Icc2PS CKE & CLK < ViL(max), tcC =0 40
CKE > VIH(min), CS > VIH(min), tcc = 10ns
IccaN . . . 710
Precharge standby current Input signals are changed one time during 20ns mA
in non power-down mode CKE > VIH(min), CLK < ViL(max), tcc =
IccaNS . 185
Input signals are stable
Active standby current in IccaP CKE < ViL(max), tcc = 10ns 460 mA
power-down mode Icc3PS CKE & CLK < V||_(_max), tcc =0 110
> i > i =
Active standby current in IccaN CKE ’.VIH(mm)‘ s> VIH(mm)’.tCC 1Qns 800 mA
Input signals are changed one time during 20ns
non power-down mode CKESV M CLK <V oo =
(One bank active) IccaNS 2 Vir(min), CLK <Vi(max), tcc = 455 mA
Input signals are stable
lo=0mA
Operating current Page burst
(Burst mode) lcca 4Banks activated 2,300 mA 1
tceb = 2CLKs
Refresh current lccs tRC > tRC(min) 3,740 mA 2
Self refresh current Icce CKE <0.2V 405 mA

Notes : 1. Measured with outputs open.
2. Refresh period is 64ms.
3. Unless otherwise noted, input swing level is CMOS(VIH/VIL=VDDQ/VSSQ)

Rev. 1.6 Oct. 2006
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256MB, 512MB, 1GB Registered DIMM SDRAM

DC CHARACTERISTICS
M390S6453ET1 (64M x 72, 512MB Module)

(Recommended operating condition unless otherwise noted, TA = 0 to 70°C)

Version

Parameter Symbol Test Condition 7A Unit Note
Operating current Burst length =1
P 9 . Icct tRC > tRC(min) 1,445 mA 1
(One bank active) _
lo=0mA
Precharge standby current IccaP CKE < ViL(max), tcc = 10ns 390 mA
in power-down mode Icc2PS CKE & CLK < ViL(max), tcC = 40
CKE > VIH(min), CS > VIH(min), tcc = 10ns
Icc2N . . . 710
Precharge standby current Input signals are changed one time during 20ns mA
in non power-down mode CKE > VIH(min), CLK < ViL(max), tcc =
Icc2NS . 185
Input signals are stable
Active standby current in Icc3P CKE < ViL(max), tcc = 10ns 460 mA
power-down mode Icc3PS CKE & CLK < V|L(_max), tcc =0 110
Active standby current in IccaN CKE 2_\/|H(m|n), S > V|H(m|n),_tcc - 1Qns 800 mA
Input signals are changed one time during 20ns
non power-down mode CKE S Vinimim) CLK < ViL cc =
(One bank active) IccaNS > Vik(min), < ViL(max), toc = 455 mA
Input signals are stable
lo=0mA
Operating current Page burst
(Burst mode) lcca 4Banks activated 1,625 mA !
tced = 2CLKs
Refresh current Iccs tRC > tRC(min) 2,345 mA 2
Self refresh current Icce CKE<0.2V 405 mA
M390S2858ETU(1) (128M x 72, 1GB Module)
(Recommended operating condition unless otherwise noted, TA = 0 to 70°C)
Parameter Symbol Test Condition Ve;ion Unit Note
Operating current Burst length =1
perating curr lcct trC > trRe(min) 2,390 mA 1
(One bank active) ~
lo=0mA
Precharge standby current lccaP CKE < ViL(max), tcc = 10ns 425 mA
in power-down mode Icc2PS CKE & CLK < ViL(max), tcC =0 75
CKE > VIH(min), CS > VIH(min), tcc = 10ns
IccaN . . . 1,070
Precharge standby current Input signals are changed one time during 20ns mA
in non power-down mode CKE > VIH(min), CLK < ViL(max), tcc =
IccaNS . 365
Input signals are stable
Active standby current in Icc3P CKE < ViL(max), tcc = 10ns 570 mA
power-down mode Icc3PS CKE & CLK < V||_(_max), tcc =0 220
> i > i =
Active standby current in IccaN CKE ’.VIH(mm)‘ s> VIH(mm)’.tCC 1Qns 1,250 mA
Input signals are changed one time during 20ns
non power-down mode CKESV M CLK <V oo =
(One bank active) IccaNS = Vir(min), < ViL(max), tec =e 905 mA
Input signals are stable
lo=0mA
Operating current Page burst
(Burst mode) lcca 4Banks activated 2,750 mA 1
tceb = 2CLKs
Refresh current lccs tRC > tRC(min) 4,190 mA 2
Self refresh current Icce CKE <0.2V 460 mA

Notes : 1. Measured with outputs open.
2. Refresh period is 64ms.
3. Unless otherwise noted, input swing level is CMOS(VIH/VIL=VDDQ/VSSQ)
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256MB, 512MB, 1GB Registered DIMM SDRAM
AC OPERATING TEST CONDITIONS (vobp = 3.3V + 0.3V, Ta = 0 to 70°C)
Parameter Value Unit
AC input levels (Vih/Vil) 2.4/0.4 \Y
Input timing measurement reference level 14 \%
Input rise and fall time tritf = 1/1 ns
Output timing measurement reference level 1.4 \%
Output load condition See Fig. 2
J 3.3V o Vit=1.4V
~ 12000 ~ 500

, VOH(DC)=24Vilon=-2mA
VoL (DC) = 0.4V, loL = 2mA utput o 20=50Q

Outputo—— @ - - - - - -

8700 I

(Fig. 1) DC output load circuit (Fig. 2) AC output load circuit
OPERATING AC PARAMETER

(AC operating conditions unless otherwise noted)

\/\/
()]
o
he]
4

~ 50pF

Ve

Version
Parameter Symbol Unit Note
7A
Row active to row active delay tRRD(min) 15 ns 1
RAS to CAS delay tRCD(min) 20 ns 1
Row precharge time tRP(min) 20 ns 1
o tRAS(min) 45 ns 1
Row active time
tRAS(max) 100 us
Row cycle time tRC(min) 65 ns 1
Last data in to row precharge tRDL(min) 2 CLK 2,5
Last data in to Active delay tDAL(min) 2 CLK + tRP - 5
Last data in to new col. address delay tcoL(min) 1 CLK 2
Last data in to burst stop tBDL(min) 1 CLK 2
Col. address to col. address delay tccp(min) 1 CLK 3
) CAS latency=3 2
Number of valid output data ea 4
CAS latency=2 1

Notes : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time
and then rounding off to the next higher integer.
2. Minimum delay is required to complete write.
3. All parts allow every cycle column address change.
4. In case of row precharge interrupt, auto precharge and read burst stop.

5. In 100MHz and below 100MHz operating conditions, tRDL=1CLK and tDAL=1CLK + 20ns is also supported.
SAMSUNG recommends tRDL=2CLK and tDAL=2CLK + tRP.
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256MB, 512MB, 1GB Registered DIMM SDRAM

AC CHARACTERISTICS (AC operating conditions unless otherwise noted)
REFER TO THE INDIVIDUAL COMPONENET, NOT THE WHOLE MODULE.

7A
Parameter Symbol Unit Note
Min Max
CAS latency=3 7.5
CLK oycle Y tcc 1000 ns 1
ime CAS latency=2 10
CLK to valid CAS latency=3 54
tout del tsac ns 1,2
output delay CAS latency=2 6
Output data CAS latency=3 3
hold tim toH ns 2
old time CAS latency=2 3
CLK high pulse width tcH 25 ns 3
CLK low pulse width tcL 25 ns 3
Input setup time tss 1.5 ns 3
Input hold time tsH 0.8 ns 3
CLK to output in Low-Z tsLz 1 ns 2
CLK to Output CAS Iatency=3 54
in Hi-z tsHz ns
In Hi- CAS latency=2 6

Notes : 1. Parameters depend on programmed CAS latency.
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter.
3. Assumed input rise and fall time (tr & tf) = 1ns.
If tr & tf is longer than 1ns, transient time compensation should be considered,
i.e., [(tr + tf)/2-1]ns should be added to the parameter.
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256MB, 512MB, 1GB Registered DIMM SDRAM

SIMPLIFIED TRUTH TABLE (V=Valid, X=Don't care, H=Logic high, L=Logic low)
Command CKEn-1 | CKEn | CS | RAS | CAS | WE | DQM | BA0,1 | At0/AP ':“11" 219; Note
Register Mode register set H X L L L L X OP code 1,2
Auto refresh H 3
H L L L H X X
Entry L 3
Refresh Self
L H H H 3
refresh Exit L H X X
H | X X 3
Bank active & row addr. H X L L H H X \% Row address
Read & Auto precharge disable L Col 4
H X L H L H X \Y oumn
column address Auto precharge enable H address 4,5
Write & Auto precharge disable L Column 4
column address H X L H L L X v address
Auto precharge enable H 4.5
Burst stop H X L H H L X X 6
Bank selection Vv L
Precharge H X L L H L X X
All banks X H
Ent H L H X X X X
Clock suspend or ntry
active power down L v v v X
Exit L H X X X X X
H X X X
Entry H L X
L H H H
Precharge power down mode X
H X X X
Exit L H X
L \Y \% Y
DQM H X \% X 7
. H
No operation command H X X X
H H

Notes : 1. OP Code : Operand code

Ao ~ A12 & BAo ~ BA1 : Program keys. (@ MRS)

2. MRS can be issued only at all banks precharge state.
A new command can be issued after 2 clock cycles of MRS.

3. Auto refresh functions are as same as CBR refresh of DRAM.
The automatical precharge without row precharge command is meant by "Auto".
Auto/self refresh can be issued only at all banks precharge state.

4. BAo ~ BA1 : Bank select addresses.
If both BAo and BA1 are "Low" at read, write, row active and precharge, bank A is selected.
If BAo is "High" and BA1 is "Low" at read, write, row active and precharge, bank B is selected.
If BAo is "Low" and BA1 is "High" at read, write, row active and precharge, bank C is selected.
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected.
If A10/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected.

5. During burst read or write with auto precharge, new read/write command can not be issued.
Another bank read/write command can be issued after the end of burst.
New row active of the associated bank can be issued at tRp after the end of burst.

6. Burst stop command is valid at every burst length.

7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0),
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2)
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256MB, 512MB, 1GB Registered DIMM SDRAM
PACKAGE DIMENSIONS : 32Mx72 (M390S3253ET1)

Units : Inches (Millimeters)

5.250
< »
(133.350) 0054 .
1.372)
L0118 | |, 5.014 ( )>
(3.000) (127.350) \ R 0.079
i (R 2.000)
: 0.157 £ 0.004
o = (4.000 £ 0.100)
3w — %
-2 55 / : =)
== T 398
Sl e | ‘ REG ‘ PLL ‘ REG ¢ = ":
= Py Yo N > A O«
[ [T HHV\‘/“[ "kf}”,]HHHH\I'\\HFHHHH [T ] 5 ~
/ AT TB  "cC w
.118DIA +0.004/-0.00 a8
0.250 0.250 s d
.000DIA +0.100/-0. N> < 0250
(3.000DIA +0.100/-0.000) (6.350) T (6.230) 1k
<
0.350 < 1450 Jo L 2.150 2B
(8.890) 450 (36.830) (54.61) 2 <
(11.430)
. 4.550 R
(115.57)
0.150 Max
O [T\ T T\ T O T O r (3'81 Max)
[ & £ E
__ = s
5 g
s o D
% 0.050 + 0.0039
(1.270 £ 0.10)
g —_
o
g q
0.250 0.250 ¢ ¥
o S : =]
(6.350) (6.350) 38 . 0.039+0.002
A (1.000 + 0.050)
,,_'7L oS
. 0.123 £ 0.005 0.123 £0.005 X D 0.008 + 0.006
J | +L (3.125 £ 0.125) DH HD (3.125+0.125) | L (0.200 + 0.150)
| o
. . 0.079+0.004 ., .0.079+0.004 NI 0 050
(2.000 £ 0.100) (2.000 = 0.100) (1.270)
Detail A Detail B Detail C

Tolerances : + 0.005(.13) unless otherwise specified

The used device is 32Mx8 SDRAM, TSOPII
SDRAM Part No. : K4S560832E

This module is based on JEDEC PC133 Specification
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256MB, 512MB, 1GB Registered DIMM SDRAM
PACKAGE DIMENSIONS : 32Mx72 (M390S3253ETU)

Units : Inches (Millimeters)

5.250 |
(133.350) 0054 .
0.118 5.014 (1.372) ‘ R 0.079
(3.000) (127.350) ‘ (R2.000)
1 0.157 + 0.004
(4.000 + 0.100)
sl ha
o . — '
S8 2§ ﬁ ﬁ # S8
- ©
e g J E ~
_1/~j [T H\‘/‘\" - ”,HHHH\ \HHHHH HRANNRNAnn \;‘_ x =
y AT B “cC w
.118DIA +0.004/-0.00 0.950 0.250 =
.000DIA +0.100/-0. > « EOY |2
(3.000DIA +0.100/-0.000) (6.350) T T (6.350) $ i
<
0.350 . 1.450 R . 2.150 < 3
(8.890) 450 (36.830) (54.61) g
(11.430)
. 4.550 R
(115.57)
o r 0.150 Max
[9) \J T\ O T O N (3'81 Max)
- - £ <
. ==
53
S| s
A % 0.050 + 0.0039
(1.270 £0.10)
o0
SR
¢ 9
+l
% <« 0250 38 0.039 +0.002
(6.350) (6.350) 2 5 (1.000 + 0.050)
\_'7v ST
— 0.123 £ 0.005 0.123 £ 0.005 T 0.008 + 0.006
J ! +L (3.125 + 0.125) DH HD (3.125 + 0.125) L (0.200 + 0.150)
i T A
| o
. . 0079+0.004 . 0.079+0.004 e 0050
(2.000 + 0.100) (2.000 + 0.100) (1.270)
Detail A Detail B Detail C

Tolerances : + 0.005(.13) unless otherwise specified

The used device is 32Mx8 SDRAM, TSOPII
SDRAM Part No. : K4S560832E

This module is based on JEDEC PC133 Specification
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256MB, 512MB, 1GB Registered DIMM SDRAM

PACKAGE DIMENSIONS : 64Mx72 (M390S6450ET1)

Units : Inches (Millimeters)
5.250
< »
(133.350) 0054 |
1.372
L0118 | |, 5.014 ( )>
(3.000) (127.350) R 0.079
(R 2.000)
0.157 + 0.004
ol (4.000 + 0.100)
g N /
- % o - s
|8 PLL [ = ’%
S|s I , onx
el \H("v‘f I w"f‘,_mmm\ IO i =
/ A N I ‘L o
.118DIA +0.004/-0.00 =
0.250 0.250 33
.000DIA +0.100/-0. NI < 0250
(3.000DIA +0.100/-0.000) (6.350) (6.350) EE
<
0.350 < 1450 Jo L 2.150 2B
(8.890) 450 (36.830) (54.61) e«
(11.430)
. 4.550 R
(115.57)
o r 0.150 Max
O \J T T\ O T O N (3'81 Max)
REG
L — 1=
\__ = s
g2 1
ST
A % 0.050 + 0.0039
(1.270 £0.10)
o0
SR
o | <@
0.250 0.250 F A
(6.350) (6.350) 3 8 . 0.039 +0.002
: : 2 W (1.000 + 0.050)
2|d
- 0.123 +0.005 Lo 0.123 +0.005 *'*m H 0.008 + 0.006
J || L L (3.125 +0.125) D H H (3.125 +0.125) B v (0.200 £ 0.150)
‘ ; Hll ,ﬂﬂ—f
|
| . 0.079+0.004 0.079 + 0.004 » 0.050
=y B X B . 4L . ’(—
(2.000 + 0.100) (2.000 + 0.100) (1.270)
Detail A Detail B Detail C

Tolerances : + 0.005(.13) unless otherwise specified

The used device is 64Mx4 SDRAM, TSOPII

SDRAM Part No. : K4S560432E

This module is based on JEDEC PC133 Specification

ELECTRONICS
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256MB, 512MB, 1GB Registered DIMM

SDRAM

PACKAGE DIMENSIONS : 64Mx72 (M390S6450ETU)

Units : Inches (Millimeters)
5.250
(133.350) 0054 |
0.118 5.014 a3, RROZI(())Z)S(J)
3000)" | (127.350) i (R 2.000)
; 0.157 + 0.004
PLL Jé (4.000 + 0.100)
N\
8 ? w5 Y, REG ; .
dNls Z/8 \ 98
-2 Sla REG I R~
= Pany TN Y N Ol -
[ I ('Y ‘”HHHHV\H\,‘?HHHH NNNRNNARNNA ] x ~
Y A B "cC w
.118DIA +0.004/-0.00 S8
0.250 0.250 S 3
.000DIA +0.100/-0. > <« e
(3.000DIA +0.100/-0.000) (6.350) (6.350) EE
0.350 < 1450 2.150 2 3
(8.890) 450 (36.830) (54.61) 2 <
(11.430)
. 4.550 R
(115.57)
0.150 Max
O [T\ T I T\ T T D ‘ (3'81 Max)
REG e~
= c
L pu N H
» 17 o
| e
! 0.050 + 0.0039
(1.270 £ 0.10)
g —_
o
2|8
=]
< | H
0.250 . H
(6.350) 2§§8 3 S . 0.039 £0.002
: (6.350) A W (1.000 + 0.050)
S o
~ Y N
- 0.123 % 0.005 Lo 0.123 £ 0.005 *'*m H 0.008 + 0.006
J NN L (3.125+0.125) D H H (3.125+0.125) i v (0.200 £ 0.150)
| ; JL ,ﬂ—'—f
|
- 0.079 + 0.004 0.079 + 0.004 0.050
N 079+0. .079+0. e 0050
(2.000 + 0.100) (2.000 + 0.100) (1.270)
Detail A Detail B Detail C

Tolerances : + 0.005(.13) unless otherwise specified

The used device is 64Mx4 SDRAM, TSOPII

SDRAM Part No. : K4S560432E

This module is based on JEDEC PC133 Specification

ELECTRONICS
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256MB, 512MB, 1GB Registered DIMM SDRAM
PACKAGE DIMENSIONS : 64Mx72 (M390S6453ET1)

Units : Inches (Millimeters)

5.250
< »
(133.350) 0054
1372)
L0118 | |, 5.014 ( )>
(3.000) (127.350) \ R 0.079
| (R 2.000)
0.157 £ 0.004
g ® % (4.000 £ 0.100)
Rla *'\
¥ oo |: — =
- | O ‘ o
; g | REG REG PLL ¢ § E
~ A R TN TN S o <
IS ZA | HHV\" [ "“/}”']HHHH\?LH\,‘?HHHH NNNNNARNNAn ] x ~
/ AT B "c -
.118DIA +0.004/-0.00 gl
0.250 0.250 s g
.000DIA +0.100/-0. »ooa « 0.299°
(3.000DIA +0.100/-0.000) 6350) —T(6.250) S 9
<
0.350 < 1450 2.150 23
(8.890) 450 (36.830) (54.61) e
(11.430)
b 4.550 .
(115.57)
o 0.150 Max
[9) \J T T\ O T T O N " (3'81 Max)
REG
7 — £z
J \__ = s
g e
s ]]
s % 0.050 + 0.0039
(1.270 £ 0.10)
o0
s a
0.250 0.250 5 ¥
6.350 * 6350 3 3 . 0.039+0.002
(6-350) (6.350) g ° *‘ (1.000 + 0.050)
S o
— Y o~
o 0.123 % 0.005 Lo 0.123 £ 0.005 Tr
12340, 123 0. T 0.008 £0.006
J L L (3.125 £ 0.125) D H m (3.125 £ 0.125) i v (0.200 £0.150)
i i f i A
| o
. . + 0.050
0.079 £ 0.004 . 0079:+0.004 0050
(2.000 £ 0.100) (2.000 £ 0.100) (1.270)
Detail A Detail B Detail C

Tolerances :+ 0.005(.13) unless otherwise specified

The used device is 32Mx8 SDRAM, TSOPII
SDRAM Part No. : K4S560832E

This module is based on JEDEC PC133 Specification
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256MB, 512MB, 1GB Registered DIMM

http://www_BDTIC.com/SAMSUNG

SDRAM

PACKAGE DIMENSIONS : 128Mx72 (M390S2858ET1)

Units : Inches (Millimeters)

5.250
< »
(133.350) 0054 |
1.372) .
L0118 | |, 5.014 ( )>
(3.000) (127.350) R 0.079
(R 2.000)
: 0.157 + 0.004
g ® % (4.000 + 0.100)
N oo ™ ! 4
¥ oo o —
53 | (= | | g8
= — . v S|k
[ S 2 | H\\(‘r\" [ "‘f}”,]HHH\H HHHH\H NNNRNARNNRNn ] x ~
T AT TB "¢ £ E
118DIA +0.004 ==
0.250 0.250 ==
.000DIA + 0.1 N b
(3.000 0-100) (6.350) (6.350) g E
0.350 « 1.450 . < 2.150 =
(8.890) 450 (36.830) (54.61)
(11.430)
i 4.550 R
(115.57)
. 0.254 Max
[9) \J T T\ O T O ‘ r(6452Max)
REG
,\ — £ <
) — ==
)
25
s o ] ]
% 0.050 + 0.0039
(1.270 £ 0.10)
0.250 . £|E
(6.350) g ggg =z 2 . 0.039£0.002
: (6.350) 88 W (1.000 = 0.050)
}' - 0.123 + 0.005 L 0.123 +0.005 *’*m H 0,008 £ 0.006
J || L] L (3.125 £ 0.125) D H H (3.125 +0.125) | ¢ (0.200%0.150)
T i i T A
| ‘
| 0.079 £ 0.004 0.079 + 0.004 0.050
o . T U. . T U. 4,,7’4—
(2.000 + 0.100) (2.000 + 0.100) (1.270)
Detail A Detail B Detail C

Tolerances : + 0.005(.13) unless otherwise specified

SDRAM Part No. : K4S510632E
- The used device is stacked 128Mx4 SDRAM, TSOPI|
- Staktek’s stacking technology is Samsung’s stacking technology of choice

This module is based on JEDEC PC133 Specification

ELECTRONICS
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256MB, 512MB, 1GB Registered DIMM

SDRAM

PACKAGE DIMENSIONS : 128Mx72 (M390S2858ETU)

Units : Inches (Millimeters)

5.250
(133.350) 0054 |
0.118 5.014 asr2) RROZI(())Z)S(J)
3000)” (127.350) ! (R 2.000)
- 0.157 + 0.004
zk (4.000 + 0.100)
2% w5 \E‘ - —
dNls Z/8 \ S8
e it | gE
= Jany 7 /7 © ~
[ [T [ ‘”HHH\HIV\\HV‘?HHHH NNNRNNARNNRn ] x ~
P A Te "¢ £ <
.118DIA +0.004 ==
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(3.000 0-100) (6.350) (6.350) g E
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i 4.550 R
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. 0.254 Max
O \J T T\ O T T ‘ r(6452MaX)
L REG L
) c
7 E b
N~
2o
se [
% 0.050 + 0.0039
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: (6.350) 88 W (1.000 = 0.050)
. S o
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J ! +L (3.125 +£0.125) DH H (3.125 +0.125) | v (0.200 £ 0.150)
i i A A
| ‘
| 0.079 £0.004 0.079 + 0.004 0.050
N .079+0. 079 £0. R e
(2.000 + 0.100) (2.000 + 0.100) (1.270)
Detail A Detail B Detail C

Tolerances : + 0.005(.13) unless otherwise specified

SDRAM Part No. : K4S510632E
- The used device is stacked 128Mx4 SDRAM, TSOPI|

- Staktek’s stacking technology is Samsung’s stacking technology of choice

This module is based on JEDEC PC133 Specification

ELECTRONICS
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