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1. DDR2 SDRAM MEMORY ORDERING INFORMATION

4

1 2 3
K4 T1X
SAMSUNG Memory
DRAM
DRAM Type
Density

Bit Organization

1. SAMSUNG Memory : K

2.DRAM: 4

3. DRAM Type
T : DDR2 SDRAM

4. Density
56 : 256Mb
51 : 512Mb
1G: 1Gb
2G: 2Gb
4G: 4Gb

5. Bit Organization

04 : x4

06 : x 4 Stack

07 : x 8 Stack

08 :x8

16 : x16

26 : x4 Stack (JEDEC Standard)
27 : x 8 Stack (JEDEC Standard)

6. # of Internal Banks

3 : 4 Banks
4 : 8 Banks

7. Interface ( VbD, VDDQ)
Q : SSTL_18(1.8V, 1.8V)
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Temp & Power

Package Type

Revision

Interface (Vbb, VDDQ)

# of Internal Banks

. Revision

: 1st Gen.
: 2nd Gen.
: 3rd Gen.
: 4th Gen.

: 5th Gen.

: 6th Gen.

: 7th Gen.

: 8th Gen.

: 9th Gen.

: 10th Gen.
: 17th Gen.
: 18th Gen.
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9. Package Type

: FBGA (Lead-free)

: FBGA DDP (Lead-free)

: FBGA (Lead-free & Halogen-free)

: FBGA DDP (Lead-free & Halogen-free)

: FBGA DSP (Lead-free & Halogen-free, Thin)
: FBGA (Lead-free & Halogen-free, Flip Chip)

WA= T <N

10. Temp & Power

C : Commercial Temp.( 0°C ~ 95°C) & Normal Power
L : Commercial Temp.( 0°C ~ 95°C) & Low Power
Y : Commercial Temp.( 0°C ~ 95°C) & Low Voltage

11. Speed

CC : DDR2-400 (200MHz @ CL=3, tRCD=3, tRP=3)
D5 : DDR2-533 (266MHz @ CL=4, tRCD=4, tRP=4)
E6 : DDR2-667 (333MHz @ CL=5, tRCD=5, tRP=5)
F7 : DDR2-800 (400MHz @ CL=6, tRCD=6, tRP=6)
E7 : DDR2-800 (400MHz @ CL=5, tRCD=5, tRP=5)
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2.DDR2 SDRAM Component Product Guide

Density Banks Part Number Package & Power, Temp. (-C/-L) & Speed Org. PKG Avail.
K4T51043Ql HCE7/F7/E6 128M x 4 60 ball
FBGA
S12Mb I-lie 4Banks K4T51083Ql HCE7/F7/E6 64M x 8 Now
K4T51163Ql HCF8/E7/FT/ES 32M x 16 i‘gg‘ﬂ'
K4T1G044QQ HC(L)E7/F7/E6 256M x 4 60 ball
FBGA
1Gb Qudie 8Banks K4T1G084QQ HC(L)E7/F7/E6 128M x 8 Now
K4T1G164QQ HC(L)E7/F7/E6 64M x 16 ?:48'(’;”
K4T1G044QE HC(L)E7/F7/E6 256M x 4 60 ball N
FBGA ow
1Gb E-die 8Banks K4T1G084QE HC(L)E7/F7/E6 128M x 8
K4T1G164QE HC(L)E7/F7/E6 64M x 16 i‘ggﬂ' Now
K4T1G044QF BCE7/F7/E6 256M x 4 60 ball o 10
FBGA un.
1Gb F-die 8Banks K4T1G084QF BCE7/F7/E6 128M x 8
K4AT1G164QF BCE7/F7/E6 64M x 16 ?:‘gga}\” May. 10
K4T2G044QA HC(L)F7/E6 512M x 4 68 ball
2Gb A-die 8Banks FBGA Now
K4T2G084QA HC(L)F7/E6 256M x 8

SAMSUNG ELECTRONICS
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3. DDR2 SDRAM Module Ordering Information

1
M

Memory Module

DIMM Type
Data bits

X

DRAM Component Type

Depth

# of Banks in Comp. & Interface

Bit Organization
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<
<
X
>
>
>
>
|
X<

w

I

—XI

AMB Vendor

Speed

Temp & Power

PCB Revision

Package

Component Revision

1. Memory Module : M

8. Component Revision

. DIMM Type

3 : DIMM
4 : SODIMM

. Data Bits

78: x64 240pin Unbuffered DIMM

91: x72 240pin ECC unbuffered DIMM
92: x72 240pin VLP Registered DIMM
93: x72 240pin Registered DIMM

95: x72 240pin Fully Buffered DIMM
70: x64 200pin Unbuffered SODIMM

. DRAM Component Type
T : DDR2 SDRAM

. Depth
32 : 32M 33 : 32M (for 128Mb/512Mb)
64 : 64M 65 : 64M (for 128Mb/512Mb)
28 :128M 29 :128M (for 128Mb/512Mb)
56 :256M 57 :256M (for 512Mb/2Gb)
51 :512M 52 :512M (for 512Mb/2Gb)
1G : 1G 1K : 1G (for 2Gb)

. # of Banks in comp. & Interface

5 : 4Banks & SSTL-1.8V
6 : 8Banks & SSTL-1.8V

. Bit Organization

: x4

:x8

: x16

: x 4 Stack (JEDEC Standard)
: x 8 Stack (JEDEC Standard)
: x 4 Stack

: x 8 Stack
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: 2nd Gen.
: 4th Gen.
: 6th Gen.
: 8th Gen.
: 17th Gen.

: 1st Gen.
: 3rd Gen.
: 5th Gen.
: 7th Gen.
: 10th Gen.
: 18th Gen.
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9. Package

: FBGA(Lead-free)

: FBGA DDP (Lead-free)

: FBGA QDP (Lead-free)

: FBGA (Lead-free & Halogen-free)

: FBGA DDP (Lead-free & Halogen-free)

: FBGA QDP (Lead-free & Halogen-free)

: FBGA (Lead-free & Halogen-free, Flip Chip)

WMEITON

10. PCB Revision

0 : Mother PCB 1 : 1st Rewv.

2 : 2nd Rev. 3 : 3rd Rew.

4 : 4th Rev. A : Parity DIMM
S : Reduced PCB

11. Temp & Power
C : Commercial Temp.( 0°C ~ 95°C) & Normal Power
L : Commercial Temp.( 0°C ~ 95°C) & Low Power
Y : Commercial Temp.( 0°C ~ 95°C) & Low Voltage

12. Speed
CC : DDR2-400 (200MHz @ CL=3, tRCD=3, tRP=3)
D5 : DDR2-533 (266MHz @ CL=4, tRCD=4, tRP=4)
E6 : DDR2-667 (333MHz @ CL=5, tRCD=5, tRP=5)
F7 : DDR2-800 (400MHz @ CL=6, tRCD=6, tRP=6)
E7 : DDR2-800 (400MHz @ CL=5, tRCD=5, tRP=5)

13. AMB Vendor For FBDIMM
5 : Intel
6,8 : IDT
3,4 : Montage

NOTE : PC2-6400(DDR2-800), PC2-5300(DDR2-667)
PC2-4200(DDR2-533), PC2-3200(DDR2-400)



Apr. 2010

DDR2 SDRAM Memory

4. DDR2 SDRAM Module Product Guide

240Pin DDR2 Unbuffered DIMM

. . Comp. Internal . .
Org. Density Part Number Speed Composition Version Banks Rank PKG Height Avail.
M378T6464QZ(H)3 CE7/F7/E6 64Mx 16 * 4pcs | 1Gb  Q-die 1 84 ball
64Mx 64 | 512MB 8 30mm Now
M378T6464EHS CE7/F7/E6 64Mx 16 * 4pcs | 1Gb  E-die 1 FBGA
M378T2863QZ(H)S CE7/F7/E6 1Gb  Q-die N
ow
128Mx 64 M378T2863EHS CE7/F7/E6 128Mx 8 * 8pcs | 1Gb  E-die 8 1
M378T2863FBS CE7/F7/E6 1Gb  F-die 60 ball Jun.*10
1GB G 30mm
M391T2863QZ(H)3 CE7/IF7/E6 1Gb  Q-die FBGA N
ow
128Mx 72 M391T2863EH3 CE7/F7/E6 128Mx 8 * 9pcs | 1Gb  E-die 8 1
M391T2863FB3 CE7/F7/E6 1Gb  F-die Jun.’10
M378T5663QZ(H)3 CE7/F7/E6 1Gb  Q-die N
ow
256Mx 64 M378T5663EH3 CE7/F7/E6 128Mx 8 * 16pcs| 1Gb  E-die
M378T5663FB3 CE7/F7/E6 1Gb  F-die 60 ball Jun.'10
2GB 8 2 o 30mm
M391T5663QZ(H)3 CE7/F7/E6 1Gb  Q-die FBGA N
ow
256Mx 72 M391T5663EH3 CE7/F7/E6 128Mx 8 * 18pcs| 1Gb  E-die
M391T5663FB3 CE7/F7/E6 1Gb  F-die Jun.’10
512Mx 64 M378T5263AZ(H)3 CF7/E6 256Mx 8 * 16pcs| 2Gb  A-die 68 ball
4GB 8 2 FBGA 30mm Now
512Mx 72 M391T5263AZ(H)3 CF7/E6 256Mx 8 * 18pcs| 2Gb  A-die
SAMSUNG ELECTRONICS -5-
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200Pin DDR2 SODIMM

. . Comp. Internal . .
Org. Density Part Number Speed Composition Version Banks Rank PKG Height Avail.
M470T6464QZ(H)3 | C(L)E7/F7/E6 1Gb  Q-die
64M x 16 * 4pcs - 8 1 84 ball
64Mx 64 | 512MB| M470T6464EHS C(L)E7/F7/E6 1Gb E-die FBGA 30mm Now
M470T6554IH3 CE6 32Mx 16 * 8pcs | 512Mb  I-die 4 2
M470T2864QZ(H)3 C(L)E7/F7/E6 1Gb Q-die
64Mx 16 * 8pcs 2 84 tg"”
M470T2864EH3 C(L)E7/F7/E6 FBGA Now
128Mx 64 | 1GB 1Gb E-die 8 30mm
M470T2863EH3 | C(L)E7/F7/E6 60 ball
128Mx 8 * 8pcs 1 FBGA
M470T2863FB3 CE7/F7/E6 1Gb F-die May. *10
M470T5663QZ(H)3 | C(L)E7/F7/E6 1Gb  Q-die
60 ball Now
256Mx 64 | 2GB M470T5663EH3 C(L)E7/F7/E6 128Mx 8 * 16pcs| 1Gb E-die 8 2 FBGA 30mm
M470T5663FB3 CE7/F7/E6 1Gb F-die May. 10
512Mx 64 | 4GB | M470T5267AZ(H)3 C(L)F7/E6 st512Mx 8 * 8pcs 2Gb A-die 8 2 ?:38%:2” 30mm Now

SAMSUNG ELECTRONICS -6-
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240Pin DDR2 Registered DIMM

Org. Density Part Number Speed Composition \?eor:i‘t‘:;l Igt:;::l Rank PKG Height Avail.
M393T2863QZ(H)3 CD5/CC
1Gb Q-die 8 1 60 ball Now
128Mx 72 1GB M393T2863QZ(H)A CE7/F7/E6 128M x 8 * 9pcs FBGA 30mm
M393T2863FB3 CE7/F7/E6 1Gb F-die 8 1 Jun.’10
M393T5663QZ3 CD5/CC
128M x 8 * 18pcs 2
M393T5663QZ(H)A CE7/F7/E6
1Gb Q-die 60 ball Now
256Mx 72 | 2GB M393T5660Q23 CD5/CC 8 FRGA 30mm
M393T5660QZ(H)A CE7/F7/E6 256M x 4 * 18pcs 1
M393T5660FB3 CE7/F7/E6 1Gb F-die Jun.’10
M393T5160QZ3 CD5/CC
1Gb Q-die 60 ball Now
M393T5160QZ(H)A CE7/F7/E6 256M x 4 * 36pcs 2 FBGA
S12Mx 72 | 4GB M393T5160FB3 CE7/FT/E6 1Gb  F-die 8 30mm Jun.'10
M393T5260AZ(H)A CF7/E6 512M x 4 * 18pcs| 2Gb A-die 1 ?:BBt();Q” Now
M393T1G60QJ(M)A CE6/D5 DDP 512M x 4 * 36pcs 1Gb Q-die 4 %gﬂ
1Gx 72 8GB 8 30mm Now
M393T1K66AZ(H)A CF7/E6 st1Gx 4 * 18pcs| 2Gb A-die 2 ?:?’Bt();i”

SAMSUNG ELECTRONICS
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240Pin DDR2 VLP Registered DIMM

Org. Density Part Number Speed Composition \z ‘:::En I'::;::' Rank PKG Height Avail.
64Mx 72 | 512MB | M392T6553GZA CF7/E6 64Mx 8 * 9pcs | 512Mb  G-die 4 1 i%gﬂ' 18.3mm Now
M392T2863QZ(H)A CF7/E6 1Gb  Q-die 60 ball Now
128Mx 72| 1GB 128M x 8 * 9pcs 8 1 S 18.3mm
M392T2863FBA CE7/F7/E6 1Gb  F-die FBGA Jun.’10
M392T5660QZ(H)A CF7/E6 1Gb  Q-die Now
256M x 4 * 18pcs 1
M392T5660FBA CE7/F7/E6 1Gb  F-die 60 ball Jun. 10
256Mx 72| 2GB 8 FBOA 18.3mm
M392T5663QZ(H)A CF7/E6 1Gb  Q-die Now
128M x 8 * 18pcs 2
M392T5663FBA CE7/F7/E6 1Gb  F-die Jun.*10
512Mx 72| 4GB | M392T5160QJ(M)A CF7/E6  |DDP512Mx 4 * 18pcs| 1Gb  Q-die 8 2 ?:?3‘(’;/’1' 18.3mm Now
1Gx72 | 8GB | M392T1G60QQ(E)A CE6/D5 QDP 1Gx 4 * 18pcs| 1Gb  Q-die 8 4 ?;53*(’;}1' 18.3mm Now

SAMSUNG ELECTRONICS
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240Pin DDR2 Fully Buffered DIMM(1.8V)

Comp. Internal
Org. Density Part Number Speed AMB Composition Rank PKG Height Avail.
Version Banks
CE7/F7/E6 6:IDT C1 60 ball
64Mx 72 | 512MB | M395T6553GZ4 64Mx 8 * 9pcs | 512Mb  G-die 4 1 30.35mm Now
CE6 5 : Intel D1 FBGA
CE7/F7/E6 6:IDT C1
M395T2863QZ(H)4 | CE7/F7/E6 8:IDT L4 1Gb  Q-die 60 ball Now
128Mx 72 | 1GB CE6 5 : Intel D1 128Mx 8 * 9pcs 8 1 30.35mm
6:IDT C1 FBGA
M395T2863FB4 CE7/F7/E6 1Gb  F-die Jun. 10
8:IDT L4
CE7/F7/E6 6:IDT C1
CE7/F7/E6 8:IDT L4
M395T5663QZ(H)4 1Gb  Q-die Now
5 : Intel D1 60 ball
256Mx 72 | 2GB CE6 128Mx 8 * 18pcs 8 2 30.35mm
3: Montage D3 FBGA
6:IDT C1
M395T5663FB4 CE7/F7/E6 1Gb  F-die Jun. 10
8:IDT L4
CE7/F7/E6 6:IDT C1
CE6 8:IDT L4
M395T5160QZ(H)4 1Gb  Q-die Now
5 : Intel D1
CE6 3 Mont D3 256M x 4 * 36pcs 2
- ontage 60 ball
6:IDT C1
M395T5160FB4 CE7/F7/E6 1Gb  F-die FBGA Jun. 10
512Mx 72 | 4GB 8:IDT L4 8 30.35mm
M395T5163QZ(H)4 | CE7/F7/E6 8:IDT L4 1Gb  Q-die Now
6:IDT C1 128M x 8 * 36pcs 4
M395T5163FB4 CE7/F7/E6 1Gb  F-die Jun. 10
8:IDT L4
CF7/E6 6:IDT C1 68 ball
M395T5263AZ(H)4 256Mx 8 * 18pcs | 2Gb  A-die 2 Now
CF7/E6 8:IDT L4 FBGA
63 ball
M395T1G60QJ(M)4 CEG6/F7 8:IDTL4 |DDP512Mx 4 * 36pcs | 1Gb  Q-die 4
FBGA
1Gx 72 8GB 8 30.35mm Now
CF7/E6/D5 6:IDT C1 83 ball
M395T1K66AZ(H)4 st1Gx 4 * 18pcs | 2Gb  A-die 2
CF7/E6 8:IDT L4 FBGA
SAMSUNG ELECTRONICS -9-
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240Pin DDR2 Fully Buffered DIMM(1.55V)

Comp. Internal
Org. Density Part Number Speed AMB Composition Rank PKG Height Avail.
Version Banks
60 ball
128Mx 72| 1GB | M395T2863QZ(H)4 YE6 8:IDT L4 64Mx 8 * 18pcs| 1Gb  Q-die 8 1 30.35mm Now
FBGA
60 ball
256Mx 72| 2GB | M395T5663QZ(H)4 YE6 8:IDT L4 128Mx 8 * 18pcs| 1Gb  Q-die 8 2 30.35mm Now
FBGA
M395T5160QZ(H)4 YE6 8:IDT L4 256M x 4 * 36pcs 2 60 ball
1Gb  Q-die
M395T5163QZ(H)4 YE6 8:IDT L4 128Mx 8 * 36pcs 4 FBGA
512Mx 72| 4GB 8 o8 bal 30.35mm Now
al
M395T5263AZ(H)4 YE®6 8: IDT L4 256Mx 8 * 18pcs| 2Gb  A-die 2
FBGA
83 ball
1Gx 72 8GB | M395T1K66AZ(H)4 YE6 8:IDT L4 st1Gx 4 * 18pcs| 2Gb  A-die 8 2 30.35mm Now
FBGA

SAMSUNG ELECTRONICS -10-
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5. Package Dimension

60Ball FBGA for 1Gb Q-die (x4/x8)

9.00+0.10

0.80 x 8 = 6. 40

0.80 1.60
9 I8 7 6 5 4 3 2

# A1 INDEX MARK

O O 0000006
0O0000bO0O0O0OG—
O0000OO0O0O00O0

I_XGIG)'PmUOm>

0@8
7
-l

=8.00
11.00 £ 0.10

0.80 x 10

0.95

=

(1.90)

Bottom

9.00+0.10

[ N]o.10mAX

11.00+0.10

0.50+0.05

{
1
i

Top

_»l_ 0.35:0.05

1.10£0.10

84Ball FBGA for 1Gb Q-die (x16)

9.00+0.10

0.80 x 8 = 6. 40

©

©
S

1.60

7654?21

# A1 INDEX MARK

EI #A1

o O OOCPOOOOOOO
OO0O0OO0OO0O0OOLOOOOOO—TuT,
000000 POLOLOOOOO

D U zZ 2 r X « I @G M m O O W >

boe

ONOX®
OROX®
ONOX®
ONOX®

OXORC

OXORO)
OO

000
000
Joeo- -t -t

OO %T

00 8

000 ,

006 !

11.20

13.00 £ 0.10

0.80 x 14

(0.95

(1.90)

Bottom

9.00+0.10

13.00 £ 0.10

0.50+0.05

Top

] 0.35+0.05
.

1.10£0.10
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60Ball FBGA for 1Gb E-die (x4/x8)

§
7.50 £ 0.10 A] g
080x8=56.40 # A1 INDEX MARK 7.50 £ 0.10 Q
(Datum A) 3.20 : |_ :
0.80 160 B HA1 .
9 7 5 4 i 2 i —
A O bod © .
aumey B| O O 00O 8 |
ﬁg 0O OO0 6&+= .
D ON@) ONOXS 3 | .
El OQO OO0 ©| 2 . =
FLO e 06 -1 1 2| % - —1— 7 =z -
¢l 0O 00 &% zl e >
HI OOO (OO S g 3 |
J OX©) (OXO)] < !
K| OOO O\O |
- Yo i ((?95) ~ | ] |L0:35£0.05
(1.:;0:»_ MOLDING AREA 1105010
60-20.45 Solder ball
(Post reflow 0.50 + 0.05)
[¢jz02@]A[8]  Bottom Top
84Ball FBGA for 1Gb E-die (x16)
7.50 £0.10 A 8_
080x8=6.40 # A1 INDEX MARK >
3.20 7.50 +0.10 CI
08 160 B PR |
(Datum A) 9 7 6 5 4 l 2 . -
sl ddo dod |
BNO O O [OXOX@) !
cl OO [OXOX@) |
(Datum B) b O O O O O % '
— | OO0 OO0 6—+= |
F (OX©] [OXOXS 8 o .
s OQO 000 =3 | Z
—H{ &0 OO+, I é' — S H
sJjooo coetgt | 3| ¢ | &
K| OOO (OX@) = S .
L (OX@) (OXOXO = |
M| OOO (OX@) < .
N (OX@) (OX@) |
PLOOO [O)@) .
R Q O (OXOXS; | |
l<_,1(0:95) \ MOLDING AREA ' ] [[0-35£0.05
84-0.45 Solder ball\ (1.90) ! 1.10+0.10
(Post reflow 0.50 + 0.05)
[$]z02@[A[B]
Bottom Top
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60Ball FBGA for 1Gb F-die (x4/x8)

2
7.50 £ 0.10 ] %
080x8=6.40 # A1 INDEX MARK e
(Datum A) 3.20 7.50£0.10 G
080 160 (B]  #a1 '
9 7 6 5 4 4 2 .
A O dod |
(DatumB) B OR¢) 00O 8 ’
T ¢ 000 % OO0 6—+= ,
D ON®) (ONOXS 3 |
E| OQO (ONOXG@) ol 2 , e
FrOe® —1—06 -+, 1 2| % - —1—-—-r -
G (ONO) (ORONSE = 3 § , §
H OO O 00 |slg 3 |
J (ONO) (ONOX6@) < ,
K| OO O O O ’
L 9 O OXS; .
" |(0.30) | |.0.3720.05
— [+— MOLDING AREA
60-2/0.48 Solder ball ™ = 11020.10
(Post reflow 0.50 + 0.05) (0.60)
[©]z02@[A]s] Bottom Top
84Ball FBGA for 1Gb F-die (x16)
2
7.50 £ 0.10 ] %
080x8=6.40 # A1 INDEX MARK =
3.20 7.50 £0.10 (]
080 160, [B] a1 |
(Datum A) 9 7.6 5 4 l 2 -
alddo OO0 |
BNO OO (ONOX@) -
cl OQO 00O |
(Datumg) O o) 000 |3 '
EflOQO OO0 6+= |
F OO0 (ONOXS, & o - o
| OQO 000 S | =
—H| ©-0 - GO0+, I3 = —— - —-"F 3
Jooo 00615 3| o | &
K| 00O oo |3 s .
Ll 0o ooo| g |
M OOO (ONO) 8 -
N (ONO) OO0 |
PLOOO O ' '
R O S
p ERPCE l 0.37+0.05
S S MOLDING AREA I 1.10£0.10
84-0.48 Solder ball (0.60)
(Post reflow 0.50 + 0.05)
loo2@Ale] Bottom Top
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68Ball FBGA for 2Gb A-die (x4/x8)

11.00 £ 0.10 #A1
0.80 x 8 =6.40 11.00 £ 0.10
|<&> # A1 INDEX MARK ‘\
080 L., 85,
9 87654321 | —rO]otomAx

(Datum A) 49 < Y .

N @ o | 8

B

c .
(Datum B) D |

E e} 000 S . :

F 000 000 ~ |

G 000 000

H QOO 00O . g . '

J o0 000 Ei =3 | 2

—« — O oo — - 2| 2 -t = — - — - -1l = -p-

L 00 coe— 1 2 5 | s

M 000 00 ° g

N 0o 000 Ei '

P 000 Od—

R e} 00— .

T j | 7

U

v .

w o \{o | [

. —H 0.35 £ 0.05
/o Q) MOLDING AREA | A DRI
68-0.45 Solder ball | (1.90)
(Post reflow 0.50 + 0.05) T

@lzo2@Ale] Bottom Top
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