JEDEC Standard No. 21-C
Page 3.11.3-1
3.11.3 BYTE WIDE SDRAM

(NOTE: The pages in this section were renumbered in Release 9. The figures start on
P 3.11.3-5)

3.11.3.1 - 2M BY 8 or 9 SDRAM IN TSOP2

CAPACITY--2M WORDS OF 8 or 9 BITS

LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
ELECTRICAL INTERFACE--TTL or LVTTL

PACKAGE--44 Pin TSOP2, 7.62 mm WIDE, 0.8mm PIN PITCH (2M X 8 part only)
PACKAGE--44 Pin TSOP2, 10.16 WIDE, 0.8mm PIN PITCH

PACKAGE--44 Pin SOJ, 10.16 WIDE, 0.8mm PIN PITCH

PIN ASSIGNMENT--Fig. 3.11.3-1

3.11.3.2 - 8M BY 8 SDRAM IN TSOP2

CAPACITY--8M WORDS OF 8 BITS

LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
PACKAGE--54 Pin TSOP2, 10.16 mm WIDE, 0.8mm PIN PITCH

PIN ASSIGNMENT--Fig. 3.11.3-2

3.11.3.3 - 32M BY 8 SDRAM PIN ROTATION (OBSOLETE, DO NOT USE)

CAPACITY--32M WORDS OF 8 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5

PACKAGE--TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED
PIN ASSIGNMENT--Fig. 3.11.3-3

NOTE: This standard defines a pin rotation only. The package details, dimension and
pin count, are not defined at this time. (THIS STANDARD WAS DECLARED OBSOLETE IN 1998)
3.11.3.4 - 8M, 16M, 32M, 64M, & 128M BY 8 DDR SDRAM IN TSOP2

CAPACITY--8M, 16M, 32M, 64M, & 128M WORDS OF 8 BITS

LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for DDR devices. In Release 11, P19 was redefined to be NU only and
QFC was deleted from the Standard.

PACKAGE--66 Pin TSOP2, 10.16 mm WIDE, 0.65 mm PIN PITCH
PIN ASSIGNMENT--Fig. 3.11.3-4

PIN FUNCTION LOCATIONS--This device has the power and data pins located at one end of
the package and the control and address pins on the other end.

3.11.3.5 - 16M, 32M, 64M, & 128M BY 8 SDRAM IN TSOP2

CAPACITY--16M, 32M, 64M, & 128M WORDS OF 8 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5

PACKAGE--54 Pin TSOP2, 10.16 mm or 12.70 mm WIDE, 0.8 mm PIN PITCH
PIN ASSIGNMENT--Fig. 3.11.3-5

PIN FUNCTION LOCATIONS--This device has the power and data pins located at one end of
the package and the control and address pins on the other end.

3.11.3.6 - 8M, 16M, & 32M BY 8 SDR SDRAM IN TSOP2

CAPACITY--8M, 16M, & 32M WORDS OF 8 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for SDR devices.

PACKAGE--66 Pin TSOP2, 10.16 mm WIDE, 0.65 mm PIN PITCH
PIN ASSIGNMENT--Fig. 3.11.3-6

PIN FUNCTION LOCATIONS--This device has the power and data pins located at one end of
the package and the control and address pins on the other end.
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3.11.3.7 - 8M, 16M, & 32M BY 8 STACKABLE SDR SDRAM IN LSOJ

CAPACITY--8M, 16M, & 32M WORDS OF 8 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for SDR SDRAM.

PACKAGE--66 Pin STACKABLE LSOJ, 10.16 mm WIDE, 0.65 mm PIN PITCH
PIN ASSIGNMENT--Fig. 3.11.3-7

PIN FUNCTION LOCATIONS--This device has the power and data pins located at one end of
the package and the control and address pins on the other end.

3.11.3.8 - 8M, 16M, 32M, 64M, & 128M BY 8 STACKABLE DDR SDRAM IN LSOJ

CAPACITY--8M, 16M, 32M, & 64M WORDS OF 8 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for DDR SDRAM.

PACKAGE--66 Pin STACKABLE LSOJ, 10.16 mm WIDE, 0.65 mm PIN PITCH
PIN ASSIGNMENT--Fig. 3.11.3-8

PIN FUNCTION LOCATIONS--This device has the power and data pins located at one end of
the package and the control and address pins on the other end.

3.11.3.9 - 2M BY 8 SDR SDRAM IN USON
CAPACITY--2M WORDS OF 8 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for SDR SDRAM.

PACKAGE--46 PAD USON, 7 mm WIDE, 0.5 mm Pad Pitch
PIN ASSIGNMENT--Fig. 3.11.3-9

3.11.3.10 - 8M BY 8 SDR SDRAM IN USON

CAPACITY--8M WORDS OF 8 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for SDR SDRAM.

PACKAGE--54 PAD USON, 10 mm WIDE, 0.8 mm Pad Pitch
PIN ASSIGNMENT--Fig. 3.11.3-10

3.11.3.11 - 8M BY 8 VIRTUAL CHANNEL SDRAM IN TSOP2

CAPACITY--16M WORDS OF 4 BITS
LOGIC FEATURES--This device utilizes the Virtual Channel SDRAM architecture

PACKAGE--54 Pin TSOP2, 10.16 mm WIDE, 0.8 mm PIN PITCH
PIN ASSIGNMENT--Fig. 3.11.3-11

PIN FUNCTION LOCATIONS--This device has the power and data pins located at one end of
the package and the control and address pins on the other end.

3.11.3.12 - 8M, 16M, & 32M BY 8 VIRTUAL CHANNEL DDR SDRAM IN TSOP2
CAPACITY--8M, 16M, & 32M WORDS OF 8 BITS

LOGIC FEATURES--This device utilizes the Virtual Channel DDR SDRAM architecture

PACKAGE--66 Pin TSOP2, 10.16 mm WIDE, 0.65 mm PIN PITCH
PIN ASSIGNMENT--Fig. 3.11.3-12

PIN FUNCTION LOCATIONS--This device has the power and data pins located at one end of
the package and the control and address pins on the other end. ,
QFC was deleted from the Standard.
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3.11.3.13 - 8M, 16M, & 32M BY 8 SDR SDRAM IN LFBGA
CAPACITY--8M, 16M, & 32M WORDS OF 8 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for SDR SDRAM.
PACKAGE--15 X 10 Ball LFBGA, 0.8 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.3-13
BALL LOCATIONS--The package has been depopulated to columns 1, 2, 9, & 10 only.

3.11.3.14 - 8M, & 16M BY 8 DDR SDRAM IN LFBGA

CAPACITY--8M, & 16M WORDS OF 8 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for DDR SDRAM.

PACKAGE--15 X 10 Ball LFBGA, 0.8 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.3-14

BALL LOCATIONS--The package has been depopulated to columns 1, 2, 9, & 10 only.

3.11.3.15 - 8M, & 16M BY 8 SDR SDRAM IN LFBGA

CAPACITY--8M, & 16M WORDS OF 8 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for SDR SDRAM.

PACKAGE--15 X 10 Ball LFBGA, 0.8 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.3-15

BALL LOCATIONS--The package has been depopulated to columns 3, 4, 7, & 8 only.

3.11.3.16 - 8M, 16M, 32M, & 64M BY 8 DDR SDRAM IN 60 Ball LFBGA

CAPACITY--8M, 16M, 32M, & 64M WORDS OF 8 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for DDR SDRAM.

PACKAGE--15 X 10 Ball LFBGA, 0.8 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.3-16

BALL LOCATIONS--The package has been depopulated with 60 Balls in columns 3, 4, 7, & 8 only.

3.11.3.17 - 16M, 32M, & 64M BY 8 Low Power SDR SDRAM IN 54 Ball FBGA

CAPACITY--16M, 32M, & 64M WORDS OF 8 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for SDR SDRAM and is optomized for Low Power operation.

PACKAGE--9 X 9, 54 Ball FBGA, 0.8 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.3-17

BALL LOCATIONS--The package has been depopulated with 54 Balls in columns 1, 2,3, 7, 8, &
9 only.

3.11.3.18 - 32M, & 64M BY 8 SDR SDRAM IN 60 Ball LFBGA

CAPACITY--32M, & 64M WORDS OF 8 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for SDR SDRAM.

PACKAGE--12 X 9 Ball FBGA, 0.8/1.0 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.3-18

BALL LOCATIONS--The package has been depopulated to columns 1, 2, 3, 7, 8, & 9 only with
columns 1 & 9 partially populated.
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3.11.3.19 - 16M, 32M, 64M, & 128M BY 8 DDR SDRAM IN 60 Ball FBGA
CAPACITY--16M, 32M, 64M, & 128M WORDS OF 8 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for DDR SDRAM.

PACKAGE--12 X 9, 60 Ball LFBGA, 0.8/1.0 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.3-19

BALL LOCATIONS--The package has been depopulated to columns 1, 2, 3, 7, 8, & 9 only with
columns 1 & 9 partially populated.

3.11.3.20 - 16M, 32M, 64M, & 128M BY 8 DDR SDRAM IN 60 Ball FBGA, with Optional Support Balls
CAPACITY--16M, 32M, 64M, & 128M WORDS OF 8 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for DDR SDRAM.

PACKAGE--16 X 9, 60 Ball FBGA, 0.8/1.0 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.3-20

BALL LOCATIONS--The package has been depopulated to columns 1, 2, 3, 7, 8, & 9 only with
columns 1 & 9 partially populated.

3.11.3.21 - 32M, 64M, 128M, 256M, & 512M BY 8 DDR2 SDRAM IN 60 Ball TFBGA
CAPACITY--32M, 64M, 128M, 256M, & 512M WORDS OF 8 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for DDR SDRAM.

PACKAGE--11 X 9, 60 Ball TFBGA, 0.8 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.3-21

BALL LOCATIONS--The package has been depopulated to columns 1, 2, 3, 7, 8, & 9 only with
columns 1 & 9 partially populated.

3.11.3.22 - 8M, 16M, 32M, & 64M BY 8 SDRAM IN sTSOP
CAPACITY--8M, 16M, 32M, & 64M WORDS OF 8 BITS

LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5

PACKAGE--54 Pin sTSO2, 10.16 mm WIDE, 0.4 mm PIN PITCH
PIN ASSIGNMENT--Fig. 3.11.3-22

PIN FUNCTION LOCATIONS--This device has the power and data pins located at one end of
the package and the control and address pins on the other end.

3.11.3.23 - 32M, 64M, 128M, 256M, & 512M BY 8 BY 2 DDR2 SDRAM IN STACKED FBGA
CAPACITY--32M, 64M, 128M, 256M, & 512M WORDS OF 4 BITS BY TWO CHIPS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for DDR SDRAM.

PACKAGE--11 X 9, 60 Ball STACKED FBGA, 0.8 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.3-23

BALL LOCATIONS--The package has been depopulated to columns 1, 2, 3, 7, 8, & 9 only with
columns 1 & 9 partially populated.

3.11.3.24 - 32M, 64M, 128M, 256M, & 512M BY 8 BY 2 DDR2 SDRAM FOR STACKED FBGA
REQUIRING SUPORT BALLS
CAPACITY--32M, 64M, 128M, 256M, & 512M WORDS OF 8 BITS BY TWO CHIPS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for DDR SDRAM.

PACKAGE--11 X 9, 60 Ball STACKED FBGA, 0.8 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.3-24

BALL LOCATIONS--The package has been depopulated to columns 1, 2, 3, 7, 8, & 9 only with
columns 1 & 9 partially populated.
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2M X 9 SDRAM
2M X 8 SDRAM
4M X 4 SDRAM
1 441 [ VSS |——T—
- 431 [ NC | DQ7 [—3m
— 44 Pin - ;S;Q“————‘-——
3 42 —T>>
SOJ - — ——— -
L4 10.16 mm#' | | P93 POs |
s or 40 [ |VDDQ|——T— >
e 39| 1| NC | DQ5 | —=
44 Pin N e e
- s |vssQ ——»
TSOP2 —— 1 ————1—1
DQ2 | DQ4
2 10.16 mm¥ [ [ P2 % |2 _ |
o or 36 [ |vDDQ[ ————3»
7.62 mm ne |
110 35 ] MR_E'F____—b_____
Cy11 PINPITCH 34 | NC |———> Notes:
=0. T~ "\~ — T ~ " 1) The VREF option on P35
112 PP=0.8 mm 33| 1 | DQM [ ———> was added when the 0.3
— — T — |7 — T — "1 package was approved.
J1s Seenote 37| ok |—1 3
on . ] 2) The JEDEC Std. No 30
Packaqge CKE | ————>» designator for the TSOP2
- widtl? 31 I I S package is PDSO-G
The 4M X 4 and 2M X 8
s so[—1 | NC > parts are also approved for
— T 1 T " delivery in a 7.62 mm pack-
116 291 | A9 [——T— age.
{17 28 1| A8 [——T—=
118 271 | A7 [——T—
19 26 1| A6 [——T1 B
20 251 AS |——T—>
A4 [ —— 3
- TOP VIEW 24 ] ]
22 231 | VSS [——T—
CONFIGURATION a4M X 4 2M X 8/9
ROW ADDRESS A0 TO A1l A0 TO A1l
COLUMN ADDRESS A0 TO A9 & A1l A0 TO A8 & A1l

FIGURE 3.11.3-1
2M BY 8 OR 9 SDRAM IN TSOP2
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- VDD

<€—{DQo | NC

- VDDQ

DQ1 | NC | NC

DQ2 |DQ1 |DQO

-k VSSQ

DQ3 | NC | NC

DQ4 |DQ2 | NC

- VDDQ

DQ5 | NC | NC

DQ6 | DQ3 |DQ1

- VSSQ

DQ7 | NC | NC

VDD

NC | NC

LI

N AT AT ATATATATATA
|
|
]

VDD

4M X 16 SDRAM
8M X 8 SDRAM
16M X 4 SDRAM

N

1 5411
2 531
s 521
4 51
15 50—
16 49
.- 481
s 4713
o 461
10 54 PIN 451
TSOP2
M 10.16 mm “}
™ "2pin pITcH
13 p8mm 42
—]14 see 41
s "0 40
e Widh  39f—
17 381
18 3713
19 362
20 3513
21 34
—J22 33
23 32
{24 313
25 30—
26 1op view 2
o7 281

Full document details: JEDEC SDRAM3.11.3 2004

FIGURE 3.11.3-2

ROW ADDR.| COL ADDR

X4 A0=A13 A0=A9
X8 A0=A13 A0=A8
X16 A0=A13 A0=A7
A10 AUTO PRECHARGE
BANKS| BANK SELECT ADDRESS

4 A13/A12

2 A13

* PACKAGE NOTES:

The JEDEC Std. 30 term for
the TSOP-2 package is PDSO-G.

8M BY 8 SDRAM IN TSOP2
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32M X 8 SDRAM

oM@ nn

17

18

19

20

21

22

23

24

25

26

27

28

29

30

>
AO0000 000000000000 mMmMM

64M X 4 SDRAM

Configuration
ROW ADDRESS
COLUMN ADDRESS

2 62 PIN 511 | ne,Tk| ——»

13 TSOP2 50 -P.K--- _T..’.

14 Package 49 | CKE [ ——

15Dimensions 4o [ grg [ —

undefined | [------[-----1

16 Seenote. 47 [ vss | —>

461 -;;2-“ R

45 -:o:11-“ JE—

44 -:A; =]

o s |—

421 -;\-7-“ >

' | -,-M-s J ——

40 -\-/;s"- )

391 "N-C"- >

= I

s7H | vooa |~

361 [Ne | DQ7_|

351 | pas DQ6

s4f1 [ vssa | —

33 (Ne [—

31 TopviEw 32| [vss | —]
64M X 4 32M X 8
A0=>A12 AO=A12
A0=A9,A11 AO=A9

JEDEC Standard No. 21-C
Page 3.11.3-7

NOTES

1. Pin numbers and pin count are for ref-
erence only. This is a pin rotation only.
Package dimensions are not specified at
this stage.

2. CBR refresh is the only standardized
method of refreshing non-synchronous
DRAMs with densities of 256Mb and higher.

3. The standard refresh interval (tREF) for
' (7.8 us per row

th with 16K rows.

, VR on devices that
quirggan giternglivoltage reference.

V de is used when the

power supply pins for the DQ I/O drivers
are internally dc isolated from the other
VDD power supply pins.

6. The VSSQ designator is used when the
ground reference pins for the DQ 1/O
drivers are internally isolated from the
primary ground references (VSS).

7. BAQ is the Least Significant Bank Addr.
8. BA1 is the Most Significant Bank Addr.
9. A10/AP is row addr. A10, autoprecharge
and precharge all banks input.

* NOTE: The JEDEC Std. 0
term for the TSOP-2 pack-
age is PDSO-G.

Note: This pin rotation is
obsolete and will not be
assigned to a package

Pin numbers and pin count are for reference only. This is a pin
rotation only. Package dimensions are not specified at this stage.

FIGURE 3.11.3-3
32M BY 8 SDRAM PIN ROTATION IN TSOP2
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M1

AN
8M, 16M, 32M, 64M, 128M X8 DDR SD\RA

8M, 16M, 32M, 64M X16 DDR SDRAM

ADDRESS ASSIGNMENT TABLE

16M,32M,64M,128M, 256M X4 DDR SDRA
/ \ DENSITY| BANKS| ROW ADDR] COL ADDR | BANK ADDR
i _/ \_ N — 16M X 4 | 64Mb 4 A0=A11 A0=A9 BAO, BA1
<1— VPP | 1 66 | vss | — 3MX4 [128Mb| 4 | A0—A11 | AO=A9, At1| BAO,BAI
<€—|DQo | NC | ]2 65 | NC | DQ7 64M X 4 | 256Mb | 4 A0=>A12 | A0=A9, Al1| BAO, BA1
<€——— \VDDQ| 13 64 vssqQ — 128M X 4] 512Mb | 4 A0=A12 A0=-A9,A11,A1R BAO, BA1
(b1 | Nc | NC | 4 637 | nc | N [Daid[258Mx 4] 160 | 4 | Ao—A13 ho—AoAt1,AR BAO, BAI
pa2 |pat [pao | 15 62— | pa3| pas|pai3 8M X 8 64Mb 4 A0=A11 A0=A8 BAO, BA1
— T~ 1, -~ — — I — T — 7T|16M X8 | 128Mb 4 A0=A11 A0=>A9 BAO, BA1
€———NVSSQ| 6 61 VDDQ > — —
—— T T N_C_ — — — 1 — 1T — 1| 32M X8 | 256Mb | 4 A0=A12 A0=A9 BAO, BA1
DQ3 | NC 7 6
ipund Il Bl | NC | NC [DQ1AFC X8 [512Mb| 4 | A0=Af2 | AO=A9AIT| BAO, BAT
DQ4 [DQ2 | NC | 8 s | NC | DQ5|DQ1|f ogmx 8| 1Gb | 4 | A0=A13 | Ao=A9,A11| BAo, BAS
<€ )bbal 9 66 PIN 5 VSSQ—— > 4MX 16 | 64Mb [ 4 | A0O=All | A0=A7 | BAO,BAf
DQ5 [ NC | NC | 1 TSOP2 5 NC | NC |DQ10[[ 8MX 16 | 128Mb | 4 A0=>A11 A0=>A8 | BAO, BA1
DQ6 |Da3 |DA1 | 11 44,16 mm ° pa2| pQa| paol| 16MX 16| 256Mb| 4 [ Ao—A12 [ A0—A8 | BAO,BA
<« —ssal 12 PIN PITCH 5 DDG— | gl | 32MX 16 512Mb| 4 | AoA12 | A0—A9 | BAO,BAI
T T~ | — T T Tl eamXx16| 1Gb 4 A0=A13 A0=>A9 BAO, BA1
a7 | NC | NC |13 .65 mm 4 [ NC | Nc |Das — —
<€———| NC (14 MS 024 5 NC |———3!{ NOTE: The 64Mb, 128Mb, 256Mb, 512Mb & 1Gb density
= T — T 7] Var. FC — — 1~ — T — T devices shown in this drawing have essentially identical pin-
-———VDDQ| 15 - 5 VSSQ ———— outs. The differences are shown in the address assignments
[ rAd o | o | — — T — 1T "_7 table.
LDOS<&—| NC | 16 511 | DAS|—UDQY As of Release 9, all 8 bank devices have been deleted from
—— & —17 5 NC > the Standard.
€—— | VDD | C]18 4 VREF ——>»
_<__-:- N_U_ —119 4 TIS_S T T P17, P42 Address Assignment Table
- — 4 — 4 — — i s oo Density | P17 P42
LDM [«&—( NC | ] 20 4 DM | —3={ UDM 64Mb NC NC
| W |21 4 CK | — 128Mb NC NC
- — 4+ —+ = — ———+ = 256Mb NC Al2
<€ | CE |22 4 | CK | —1—>> 512Mb NC A12
«———| R |23 4 CKE# » 1Gb A13 A12
€«—— | S# |J24 4 NC# | ———»
PR — — 1 T 7 & : The P17 and P42 functions are determined
<€ | Nc# 25 4 | & |—T > by the device density. See the P17, P42
<€ |BA0 [ 426 155 yigw INT » Address Assignment table.
— 1T — T e e #: For two-high stacked parts, these pins are
€——|BA1 | 27 403 | A9 |— as follows:
= | — TA10 T T T P44 = CKEO, NC
il 7' s B (A8 | —1—» P43 = NC, CKE1
€«———| A0 | {29 g | A7 |—] P24 = S0, NC
1 ] Il s e P25 = NC, 51
€| A1 |30 373 | A6 |—] Only one of the two devices may be
T — T ] — T — T selected at a time.
€«——| A2 | []31 31| A5 |
€——| A3 |32 31| A4 |—] * PACKAGE NOTES:
~€——|VvDD | ]33 34|:| VSS| | 3 The JEDEC Std. 30 term for
the TSOP-2 package is PDSO-G.
FIGURE 3.11.3-4
8M, 16M, 32M, 64M, & 128M BY 8 DDR SDRAM IN TSOP2
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, 16M, 32M, 64M X 16 SDR SDR
16M,/32M, 64M, 128M X 8 SDR SBRA
128M 256M X 4 SDR SDRAM

ADDRESS ASSIGNMENT TABLE

_ & _ N DENSITY| BANKS| ROW ADDR] COL ADDR | BANK ADDR
—— VDD 1 5 VSS | — 1| 32M X4 | 128Mb| 4 A0=A11 | A0=A9, A11| BAO, BA1
«—|Da0 [ NC [ s | Nc | pa7 [pais|| 64MX4 [ 256Mb| 4 | Ao=A12 | A0=A9, At1[ BA, BAf
— — T — .- — — T~ — T — 1| 128M X 4] 512Mb 4 A0=A12 A0=>A9,A11,A1R BAO, BA1
la«———[VDDQ | ] 3 5 vssQ >
4 ] L 1 _ _1]256M X 4] 1Gb 4 A0=>A13 A0=>A9,A11,A1R BAO, BA1
| D01 j&—] NC |4 513 | NC | 3= DQ14 /gy 12aMb| 4 | AO=AT | A0=A9 | BAO,BAl

DQ2 |DQ1 (DQO |5 5 DQ3 | DQ6 | DQ13|| 32M X8 | 256Mb | 4 A0=A12 A0=>A9 BAO, BA1
«— | |vssa| s 4957 [vDDQ| 3| 64M X8 | 512Mb [ 4 | Ao=A12 | A0=A9Al1| BAO, BAT
— — T T . — — T —T 7/ 128MX8] 1Gb | 4 [ A0=A13 [ A0=A9Al1| BAO, BAf

DQ3 fg—| NC [~ 4 NC |—»= DQ12
I R R 1 1 _l8MX16 | 128Mb| 4 A0=A11 A0=>A8 BAO, BA1
D4 DGz | NC |8 sap P LNC | P95 | PO [remx 16 2semb| 4 | Aosat2 | Ao—ns | Bao,BAt
«—— [VDDQ | [} 9 4 VSSQ| ——1—>=1| 32M X 16| 512Mb | 4 A0=A12 A0=>A9 BAO, BA1
0as le— | N¢ |10 "0 L ne -] paro|| 64X 1] 1Gb | 4 | AoAia | Ao—As | BAO,BAI
— — T T = 10.16 mm — — T — T — -

DQ6 | DQ3 [ DQ1 |11 4 DQ2 | DQ4a | DQ9 || NOTE: The 64Mb, 128Mb, 256Mb, 512Mb, & 1Gb density
I SR E— or — - — . — ]| devices shown in this drawing have essentially identical pin-
lat——— |VSSQ | ] 121270 mm 4 VDDQ ——1—| outs. The differences are shown in the address assignments
I W R—— L — - — 1 — ] table.

-— PIN PITCH —
POT | Ve | CH4 NC bas PACKAGE NOTES:
08mm ee | | e
<1 |veo [t 4| VSS | —T— 3> The JEDEC Std. 30 term for
the TSOP-2 package is PDSO-G

Loaw=—| NC |15 see 40 R?_é___ g e packad

w note The 128Mb devices are approved in a
_<—_ o 16 odnth 39 _D‘ﬂﬂ _—)_ __UEQLA 10.16 mm or 12.7 mm wide package.
«—— TR W CK | ——>
<1 | 17 MS-024 3] gl I e The 256Mb devices are approved in a
«——|RAS [ 18 3747 | cke [—1—» 12.7 mm wide package.
_<_ ___" =] _NE :-_>_ o The 512Mb devices are approved in a
I B R - g 3 A12| _ | "] 10.16 mm wide package only.
«—— | BAO [} 20 35 1| A1l | ———>
«—— QK‘;’ 21 | A9 [——
— T i~ — 1T — T ] These parts do not have an ODIC
_‘_ 1 _?YA_F 22 33 _Ai 1 _’_ pin arrangement.
———| A0 (23 | A7 | —1—>
——| Al []24 3| A6 |—1—
«———| A2 [[]25 30| AS |—T—
-—————— A3_ _A:._—_ --—>__
] - 26I'OPVIEW29:| . 1 ]
-t VDD (27 28| VSs '

FIGURE 3.11.3-5
16M, 32M, 64M, & 128M X 8 SDRAM IN TSOP2
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