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Page 3.11.4-1
3.11.4 WORD WIDE SDRAM

3.11.4.1 - 256K BY 16 AND 1M BY 16 & 18 SDRAM IN TSOP2

CAPACITY--256K WORDS OF 16 BITS AND 1M WORDS OF 16 OR 18
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
ELECTRICAL INTERFACE--TTLor LOWERLEVEL INTERFACE CONSISTENT WITH THE
VALUE OF VDD CHOSEN.
PACKAGE--50 Pin SOJ, 10.16 mm WIDE, 0.8mm PIN PITCH
PACKAGE--50 Pin TSOP2, 0.400“ WIDE (10.16 mm), 0.8mm PIN PITCH
PIN ASSIGNMENT--Fig. 3.11.4-1
NOTE: The 256K part has the same pinout as the SGRAM part shown in Fig. 3.10.3-3 with the excep-
tion of the DSF function on P 33.

3.11.4.2 - 2M & 4M BY 16 SDRAM IN TSOP2

CAPACITY--2M or 4M WORDS OF 16 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. 3.11.4-2

3.11.4.3 - 16M BY 16 SDRAM IN TSOP2 PIN ROTATION (OBSOLETE, DO NOT USE)

CAPACITY--16M WORDS OF 16 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5

--This standard is for a 4 Bank version only.
PACKAGE--TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED
PIN ASSIGNMENT--Fig. 3.11.4-3

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)

3.11.4.4 - 128K, & 256K BY 32, 2 BANK SDRAM IN QFP, TQFP, or PQFP
128K, 256K, & 512K BY 32, 4 BANK SDRAM IN LQFP

CAPACITY--128K, 256K, or 512K WORDS OF 32 BITS BY 2 BANKS
128K, 256K, or 512K WORDS OF 32 BITS BY 4 BANKS
LOGIC FEATURES--Multiplexed Address
--Synchronous address & control interface.
PACKAGE--100 PIN QFP, TQFP, OR LQFP 20 mm X 14 mm, 0.65 mm PP (Depending on
configuration)
PIN ASSIGNMENTS--FIG. 3.11.4-4
NOTE: This part has the same pinout as the SDRAM part shown in Fig. 3.10.3-4 with the exception of
the DSF function on P 33.

3.11.4.5 - 2M BY 32 SDRAM IN TSOP2
CAUTION: See note in Fig. 3.11.4-5 regarding the use of this device.
CAPACITY--2M WORDS OF 32 BITS
LOGIC FEATURES--Multiplexed Address
--Synchronous address & control interface.
PACKAGE--84 PIN TSOP2, 10.16 mm WIDE, 0.5 mm PP
PIN ASSIGNMENTS--FIG. 3.11.4-5
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3.11.4.6 - 8M BY 32 SDRAM IN TSOP2 PIN ROTATION (OBSOLETE, DO NOT USE)

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

--This standard is for a 4 Bank version only.
PACKAGE--TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED
PIN ASSIGNMENT--Fig. 3.11.4-6

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)

3.11.4.7 - 2M BY 32 & 36, 4M & 8M BY 32 SDRAM IN TSOP2

CAPACITY--2M WORDS OF 32 0R 36 BITS, 4M & 8M WORDS OF 32 BITS.
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5

--This standard is for a 2 & 4 Bank versions.
PACKAGE--86 PIN TSOP2, 10.16 mm Wide, 0.5 mm PP
PIN ASSIGNMENT--Fig. 3.11.4-7

3.11.4.8 - 4M, 8M, 16M, 32M, & 64M BY 16 DDR SDRAM IN TSOP2

CAPACITY--4M, 8M, 16M. 32M, & 64M WORDS OF 16 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. 3.11.4-8

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.

3.11.4.9 - 8M, 16M, 32M, & 64M BY 16 SDRAM IN TSOP2

CAPACITY--8M, 16M, 32M, & 64M WORDS OF 16 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. 3.11.4-9

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.

3.11.4.10 - 4M, 8M, & 16M BY 16 SDR SDRAM IN TSOP2

CAPACITY--4M, 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 devices.

PACKAGE--66 Pin TSOP2, 10.16 mm WIDE, 0.65 mm PIN PITCH
PIN ASSIGNMENT--Fig. 3.11.4-10

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.

3.11.4.11 - 4M, 8M, & 16M BY 16 STACKABLE SDR SDRAM IN LSOJ

CAPACITY--4M, 8M, & 16M WORDS OF 16 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. 3.11.4-11

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.
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3.11.4.12 - 4M, 8M, 16M, 32M, & 64M BY 16 STACKABLE DDR SDRAM IN LSOJ

CAPACITY--4M, 8M, 16M, 32M, & 64M WORDS OF 16 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. 3.11.4-12

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.
3.11.4.13 - 4M BY 16 SDR SDRAM IN USON

CAPACITY--4M WORDS OF 16 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. 3.11.4-13

3.11.4.14 - 4M BY 16 VIRTUAL CHANNEL SDRAM IN TSOP2

CAPACITY--4M WORDS OF 16 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. 3.11.4-14

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.

3.11.4.15 - 4M, 8M, & 16M BY 16 VIRTUAL CHANNEL DDR SDRAM IN TSOP2

CAPACITY--4M, 8M, & 16M WORDS OF 16 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. 3.11.4-15

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.

3.11.4.16 - 4M, 8M, & 16M BY 16 SDR SDRAM IN LFBGA

CAPACITY--4M, 8M, & 16M WORDS OF 16 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. 3.11.4-16

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

3.11.4.17 - 4M, & 8M BY 16 DDR SDRAM IN LFBGA

CAPACITY--4M, & 8M WORDS OF 16 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. 3.11.4-17

BALL LOCATIONS--The package has been depopulated to columns 1, 2, 9, & 10 only.
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3.11.4.18 - 4M, & 8M BY 16 SDR SDRAM IN LFBGA

CAPACITY--4M, & 8M WORDS OF 16 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. 3.11.4-18

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

3.11.4.19 - 4M, & 8M BY 16 DDR SDRAM IN LFBGA

CAPACITY--4M, 8M, 16M, & 32M WORDS OF 16 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. 3.11.4-19

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

3.11.4.20 - 4M BY 16/18 SLDRAM IN TSOP2
CAPACITY--4M WORDS OF 16 OR 18 BITS
LOGIC FEATURES--This device will conform to the functional characteristics defined for
SLDRAM.
PACKAGE--80 PIN TSOP2, 10.16 mm WIDE, 0.5 mm Pin Pitch
PIN ASSIGNMENT--Fig. 3.11.4-20
3.11.4.21 - 4AM TO 64M BY 16/18 SLDRAM IN R-PZIP
CAPACITY--4M, 8M, 16M, 32M, OR 64M WORDS OF 16 OR 18 BITS
LOGIC FEATURES--This device will conform to the functional characteristics defined for
SLDRAM.

PACKAGE--64 PIN R-PZIP, 0.8 mm Pin Pitch
PIN ASSIGNMENT--Fig. 3.11.4-21

3.11.4.22 - 128K, 256K, & 512K BY 32, 4 BANK DDR SDRAM IN LQFP/TQFP

CAPACITY--128K, 256K, 512K, & 1M WORDS OF 32 BITS BY 4 BANKS

LOGIC FEATURES--Multiplexed Address
--DDR MULTIPLE CAPACITIES OF 32 BITS BY 4 BANKS
--Synchronous address & control interface.
--This device will contain all of the logic features described in Sec. 3.11.5
--for DDR SDRAM.
--PACKAGE--100 PIN QFP, TQFP, OR LQFP 20 mm X 14 mm,
--PACKAGE--100 PIN L-PQFP & T-PQFP FOR 1M Device
--0.65 mm PP (Depending on configuration)

PIN ASSIGNMENTS--FIG. 3.11.4-22

NOTE: This part has the same pinout as the SGRAM part shown in Fig. 3.10.3-8 with the exception of
the DSF function on P 33.

3.11.4.23 - 2M & 4M BY 32 DDR SDRAM (4 BANK) IN FBGA

CAPACITY--4M WORDS OF 32 BITS Organized as 4 Banks
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for DDR SDRAM. It can be optionally used as an SGRAM.

PACKAGE--12 X 12 Ball LFBGA, 0.8 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.4-23

BALL LOCATIONS--The package has all balls populated except as the noted option for the cen-
tral 16 thermal balls.
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3.11.4.24 - 4M, 8M, 16M, & 32M BY 16, Low Power, SDR SDRAM IN FBGA

CAPACITY--4M, 8M, 16M, & 32M WORDS OF 16 BITS Organized as 4 Banks

LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for DDR SDRAM.
It is optimized for Low Power operation

PACKAGE--9 X 9, 54 Ball FBGA, 0.8 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.4-24

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

3.11.4.25 - 16M & 32M BY 16 SDR SDRAM IN FBGA

CAPACITY--16M & 32M WORDS OF 16 BITS Organized as 4 Banks
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 LFBGA, 0.8 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.4-25

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

3.11.4.26 - 8M, 16M, 32M, & 64M BY 16 DDR SDRAM IN FBGA

CAPACITY--8M, 16M, 32M, & 64M WORDS OF 16 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 FBGA, 0.8/1.0 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.4-26

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

3.11.4.27 - 2M & 4M BY 32 SDR SDRAM IN LFBGA

CAPACITY--4M WORDS OF 32 BITS Organized as 4 Banks
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for SDR SDRAM.

PACKAGE--15 X 10, 90 Ball LFBGA, 0.8 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.4-27

BALL LOCATIONS--The package has been depopulated to columns 2, 3, 4. 7, 8, & 9 only.

3.11.4.28 - 2M, 4M, 8M, & 16M BY 32 SDR, Low Power SDRAM IN FBGA

CAPACITY--2M, 4M, 8M, & 16M WORDS OF 32 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for SDR SDRAM.

PACKAGE--15 X 9, 90 Ball FBGA, 0.8 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.4-28

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

3.11.4.29 - 8M, 16M, 32M, & 64M BY 16 DDR SDRAM IN FBGA with Optional Support Balls
CAPACITY--8M, 16M, 32M, & 64M WORDS OF 16 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 FBGA, 0.8/1.0 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.4-29

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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3.11.4.30 - 16M, 32M, 64M, 128M, & 256M BY 16 DDR2 SDRAM IN TFBGA
CAPACITY--16M, 32M, 64M, 128M, & 256M WORDS OF 16 BITS.
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for DDR SDRAM.

PACKAGE--15 X 9, 60 Ball FBGA, 0.8 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.4-30

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

3.11.4.31 - 4M, 8M, 16M, & 32M BY 16 SDRAM IN sTSOP

CAPACITY--4M, 8M, 16M, & 32M WORDS OF 16 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. 3.11.4-31

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.

3.11.4.32 - 16M, 32M, 64M, 128M, & 256M BY 16 BY 2 DDR2 SDRAM IN STACKED FBGA

CAPACITY--16M, 32M, 64M, 128M, & 256M WORDS OF 16 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--15 X 9, 90 Ball STACKED FBGA, 0.8 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.4-32

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

3.11.4.33 - 16M, 32M, 64M, 128M, & 256M BY 16 BY 2 DDR2 SDRAM FOR STACKED FBGA
REQUIRING SUPORT BALLS

CAPACITY--16M, 32M, 64M, 128M, & 256M WORDS OF 16 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--15 X 9, 90 Ball STACKED FBGA, 0.8 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.4-33

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

3.11.4.34 - 4M BY 32 DDR2 SDRAM IN 144-BALL LF-XBGA

CAPACITY--4M WORDS OF 32 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for DDR SDRAM.

PACKAGE--12 X 12 Ball LFBGA, 0.8 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.4-34

BALL LOCATIONS--The package has all balls populated except as the noted option for the cen-
tral 16 thermal balls.
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3.11.4.35 - 8M8 BY 16 DDR SDRAM in 78-Ball BGA

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

PACKAGE--13 X 10, 78 Ball BGA, 0.8 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.4-35

BALL LOCATIONS--The package has been depopulated to columns 1, 2, 3, 8, 9, & 10 only.

3.11.4.36 - 8M, 16M & 32M BY 32 Low Power DDR SDRAM IN 90-BALL FBGA

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

PACKAGE--15 X 9 Ball FBGA, 0.8 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.4-36

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

3.11.4.37 - 256M, 512M, 1G, & 2G BY 32 DDR2 SDRAM IN 128-BALL BGA

CAPACITY--256M, 512M, 1G, and 2G WORDS OF 32 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for DDR SDRAM.

PACKAGE--16 X 12 Ball BGA, 0.8 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.4-37

BALL LOCATIONS--The package has been depopulated to columns 1, 2, 3, 4, 9, 10, 11, & 12
only.
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256K X 16 SDRAM

# 1M X 18 SDRAM

1M X 16 SDRAM

@——— | VDD | 1 501 | vSS | ———B»
———|DQo [ ]2 49 [pa1s| ba17|bais
<@———|Da1 |—]3 SOPIN 43— |pai4|Dais|Da14
«——ssa| 14 SOJ 475 [vsso] ——»
T T oA 10.16 mm A U N
a———|DQ2 [ 5 or 46 [pa13| ba1s|DQ13
§——— | DQ3 DQ12| DQ14| DQ12
______-__I:6 50 PIN 451 D12) bAla| D12
@——— [VDDQ VDDQ| ———»
_________I:7 TSOP2 441 VDDA ™
@§——— | DQ4 DQ11| DQ13| DQ11
T 172 Y8 1046 mm *3 [P P913] PATY
§——— | DQ5 DQ10| DQ12| DQ10
il I el /3o PP=0.8 mm42 1 D10/ DQ12) DAto
—— [VSSQ | ]10 41 [ |VSSQ|———»
@—— | DQ6 | |11 40— | bQ9 | DQ11| DQ9
g—— | DQ7 | 12 391 | D@8 | DQ10| DQ8 | % Note: The JEDEC Standard 30 term
I N R — I S E— for the TSOP-2 package is
vDDQ| D@8 [vbba| —]13 38— |vppq| pa9 [vbDg  PDSO-G
_4__ -:L%ﬁ _Nc_ :_ _._ 1) Pin 20 (A10) is the auto-precharge
Il N 14 Sl == IVREF| ™ | ™ " input during read and write com-
- | W |15 36| [ubaM —— s T
T T T T =] — — T — T ~_71 2) Pin37 (NC, VREF) is VREF on de-
<4——| CE | []16 35 | CK |———® ) vices that need an external voltage
— — T — T =] — T T reference. On other devices, it is a
<¢——| RE | 17 341 [ CKE|— B NC.
t«——| S —118 331 | NC [———®{ 3) All VDDQ and VSSQ pins may be
I I R — I I N — VDD .and VSS at the option of the
BS [«@— |A11BS| 19 32| A9 [—= NC supplier
n8iAP [«— | A10 | 20 31| | as [—me] Nc | 9 BSis the Bank Select Address
T T T A — T — T ~o7] 5) The 256K device has the same pin-
——| A0 [ []21 303 | A7 [—T®  outasthe 256K X 16 SGRAM shown
— — T — T — e e in Fig 3.10.3-3 except for the lack of
| A1 | []22 291 | A6 [—— B  a DSF function on pin 33.
@——| A2 | []23 o8 | A5 |———® # The 1M X 18 device is approved for
I SR R—— I I N —— use in the TSOP2 package only.
g——| A3 A4 | ———P
~ || 24 TOP VIEW 2711 el I
<¢——| VDD | 25 26 | VSS [———>
256K M M
1K RFSH 4K RFSH
ROW/REFRESH ADDRESSES A0 = A8 A0 = A9 A0 = A11
COLUMN ADDRESSES A0 = A7 A0 = A9 A0 = A7
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2M X 16 SDRAM
4M X 16 SDRAM
8M X 8 SDRAM
16M X 4 SDRAM
VDD | 1 54
NC |2 533 [ Nc | DQ7 |DQ15|—3
vopa| |3 527 |vssa =
NC [[]4 513 [ Nc | NC |DQ14|—3
Dao | 5 501 | D@3 | DQ6 |DQ13|—I=
vssa| |6 493 \vpbpa e
NC | (7 481 | NCc | NC [DQ12|—
NC | []8 473 | NC | DQ5 |DQ 11—
vopa| ]9 463 |vssa -
- — 54 PIN ——t—T—T—-
Nc | .10 453 | nc | Nc [Da1ol—
| — TSOP2 B E ek gt
PA1 [ T4 40,16 mm *4[- | DQ2| DQ4| DQ9 | —»
vsSQl L2 piN prrch | VPR ——— ¥
N |18 ogmm 23| ne | NC | Das|— Device | ROW ADDR.| COL ADDR
ool = : N rvid A X4 AO=A13 AO=A9
14 4
VDD see l’:s_s — T —T®Ixs AO=A13 AO—AB8
It
| NC |15 RS MREF__-___-_E X16,4M |  AO=A13 AO—=A7
w 116 width 3917 | pam| pam| upbqm— X16, 2M A0=A12 A0=A7
R e L 381 | CK |—————| a10 AUTO PRECHARGE
RE 18 37
[ o — | CKE| ——1——1 3 5aNKS |BANK SELECT ADDRESS
S |19 36— | NC ' 4 A13/A12
B0 | =20 S [ A1 |—1— NC || 4F At2/ATH
Yell=E 33| a9 »l| 2 A13
o] ——t—+—T1—— 2# A12
= B 33| as >
- A ———— 1 —T— #2M X 16
Ao | 23 23| a7 >
Al | Q24 31| ae >
= =1 o *PACKAGE NOTES:
[ | T T T T ]  The JEDEC Std. 30 term for
| A3 |42 ropview 2 | A4 |=—T— 1  the TSOP-2 package is PDSO-G.
VDD | (] 27 281 | vss s

Release 6r7

FIGURE 3.11.4-2
2M & 4M BY 16 SDRAM IN TSOP2
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/16M X 16 SDRAM\

vbD| 1 62 []|Vss NOTES
"""""" 1. Pin numbers and pin count are for
...... bao] L2 st P[P reference only. This is a pin rotation
voDQ| []3 60 [] | vssa only. Package dimensions are not spe-
""" ba1| ]« 5o [ [oas cified at this stage.
------------ 2. The standard refresh interval (tREF) for
...... ol A 58 [1)1095 | 256Mb SDRAMS is 64ms.
vssa| []e6 57 [ | voba 3. (NC, VREF) is VREF on devices that
gy ' ge reference.
ignficant bank address
igdificant bank address
Dl A10,
e ché arge all banks.
________ s SHIE 7. (NC, TK) is NC for devices using a
E| (111 52 [] | NC, VRER single ended clock. CK is used for devices
"""" = NCTK using a differential clock.
........ I ?%8.':“5 st BN 8 (NC, VREF) is VREF on devices that
__________ s| s so pljex require an external voltage reference.
BA1| [} 14 package 49 |1 | CKE 9. This standard is for a 4 Bank version
[ at0ap| O 15Dimensions g [ BA0 only.
------------ undefine e
* NOTE: The JEDEC Std.
...... \.IDD L6 Seenote. 47 11 Vf.s... 30 term for the TSOP-2
Ao| Q17 46 [ | A12 package is PDSO-G.
A1l Q18 45 [ | A1
A2l 19 44 [ | A9
A3l []20 43 [ | A8
A4l 21 42 [ | A7
A5 22 41 [ | A6
""" vop| [ 25 w0 vss
-------- NC| 24 39 [ “ubam’
______ pas| 25 s [ |cas | Note: This pin rotation is
| yssaL]zs sH1™ ] obsolete and will not be
pa9| 27 36 DQ14 .
............ - assigned to a package
DQ10| (28 35 [] | DQ13
" voba,| (20 a4 |7 [vssa”
""" pan| a0 s3 [0 [Dai2”
voD| (31 topviewd2 1 | V5°
Configuration 16M X 16
ROW ADDRESS A0-A12
COLUMN ADDRESS A0-A8

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

FIGURE 3.11.4-3
16M BY 16 SDRAM PIN ROTATION IN TSOP2
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S S
128K,256K,512KX32° slolol<l8 HPEEEE
£ £ ol o 1]
4 BANK SDRAM|< 18| 2|8|8|5|5|5|5|3|3| 5| 3| 3| 5| | | 8| 8| &
128KOR256KX32° <lolo <|sl=l <=
& < ol o| &| 2
2BANK SDRAW|2|2|2|2|8|5|5|5|55]5|5]3|5]3| 5|8 & &
/100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81
DQ3 Da3 | [T+ 80 DQ28 DQ28
vbbaq | vbbq,vop | [ 2 128K X 32 X 2 BANK 79 g vDDQ vDDQ
saal paal s 256K X 32 X 2 BANK 3 [oozr  [oazr
DQ5 pas | [] 4 77 1 | DQ26 DQ26
vssa | vssa,vss | ] 5 100 PIN 76 [ | vssa VssQ
DQ6 pas | [] s TQFP or QFP 75 [ 1 | pQ2s DQ25
DQ7 pa7 | (] 7 74 DQ24 DQ24
20 mm X 14 mm —
vDDQ | vbDQ, VDD | (] 8 73 [ 1 | vbba vDDQ
DQ16 pate ( [] o 0.65 mm PP 72 [ ]| pais DQ15
DQ17 pQ17 | ] 10 711 | pQia DQ14
vssa | vssq,vss | | 11 128K X 32 X 4 BANK 70 ]| vssa VSsQ
pais| Dpais | ]2 256K X 32 X 4 BANK e[| pa1z |[pais
DQ19 pQ19 | []13 512K X 32 X 4 BANK 68 [ 1 | pa12 DQ12
vbDQ | vbDQ,vDD | ] 14 67 1 | vopa vDDQ
VDD vDD | []15 66 [ ]| vss VsS
VSS vss | ] 18 100 PIN 651 | vbDD VDD
DQ20 DQ20 | []17 64 1 | pat11 DQ11
DQ21 DQ21 | []18 LQFP 63 1 | pato DQ10
vssa | vssq,vss [ 1o 20mm X 14 mm 62 [ | vssa vssQ
2
DQ22 DQ22 | []20 0.65 mm PP 61 [ 1 | pao DQY
DQ23 DQ23 | []21 60 [ ] | D@8 DQ8
vbbaQ | vbbq,vbp | []22 MS-026 BHA 59 ] | vbba vDDQ
DQMO pamo | [ =23 This part is approved with either 58 [] | NC,VREF [NC, VREF
DQM2 pam2 | 24 a normal bend or reverse bend s7 [ | pams DQM3
— — on the leads
w w| [ 56 ] | bQM1 DQM1
‘CAS CAs | []2s 55 ]| ck cK
RAS RAS | [ 27 54 ] | ckE CKE
s S| 28 53 ] |@MCL, DSF
BAO BA | 20 TOP VIEW s2 [ [ nc NC
BA1 NC | C]30 (with normal lead bend) 51 [ ] | As/AP A8/AP
These dwces are 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
optionqlly an S M or
an SGRAG, Whor vbdbtudbuuututdutubuubouan
supplied or d as an
SDRAM, P53 mUstbe > (> pl<|z|z|z(z(z|z|z|z|z|z(<s|®[2]|>]|>
connected to a logic el B @ 8 S 5 S N G S A S B & ol bl Al
level (MCL). See Fig. =Tl lsREz1z1zlz zlzlzIzBEs 212 53
3.10.3-4 for the SGRAM o= (2] 8 200 [ofo|o|o|o|o|o |<D_0$ sla|o]|SN
version.
% . Configuration 128K X2 256K X2 128K X4 256K X4 512K X4
bk doeiog b o el ROWADDRESS ~ AO—=A8 AO—A9 AO=A8 AO=A9 AO—=A10
VREF. This was deleted by action COLUMN ADDRESS A0=A7 A0=A7 A0=A7 A0=A7 A0=A7
of the Committee in Release 7. BANK SELECT BA BA BAO, BA1 BAO, BA1 BAO, BA1
REFRESH PERIOD 16 mS 32mS 16 mS
# ROWS REFRESH 1024 2048 1024
FIGURE 3.11.4-4

128K, 256K & 512K BY 32 BY 2 & 4 BANK SDRAM IN QFP
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2M X 32 SDRAM

vbDQ

DQ14
VvSSQ
DQ15
DQMo
DQM1

I'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'II'I\

m

al

mliﬁl

2]
=

BAO/
A12

A10

!>
o

Al

B!B

84
83
82
81
80
79
78
77
76
75
11 74
12 73
1z 84PIN _,
14 TSOP2 71
1510.16 mmo
16 0.5 mm 69
17 pin pitch 68
18 MS-024 67

© o N o o >~ 0N o=

—
o

IJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJIJ/

19 66
20 65
21 64
22 63
23 62
24 61
25 60
26 59
27 58
28 57
29 56
30 55
31 54
32 53
33 52
34 51
35 50
36 49
37 48
38 47
39 46
40 45
41 44
4o TOPVIEW .
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NOTE:

In addition to this pinout for a 2M X 32 SDRAM,
there is another one that has the DQ pins at the
outer ends of the package and the control pins
in the center and superceeds this one. The oth-
er device should be used for all new designs. It
is found in figure 3.11.4-7.

The JEDEC Std. No. 30
designator for the TSOP2
package is PDSO-G

ADDRESS ORGANIZATION
NUMBER BANKS 2 4
ROW ADDR. A0=A13 A0=A13
COL. ADDR. A0=A6 A0=A6
AUTO-PRECHARGE A10 A10
BANK ADDRESS A13  A12,A13

FIGURE 3.11.4-5
2M BY 32 SDRAM IN TSOP2

relchOGEHRIENTS

Document Sharing Hub


http://www.avadocuments.com/doc/jedec-sdram3-11-4-2008
http://www.avadocuments.com/doc/jedec-sdram3-11-4-2008

JEDEC Standard No. 21-C
Page 3.11.4-13

/ 8M X 32 SDRAM \

|

vDD| [+ 8s ]
""" pao| 2 74 m|
“voba| 3 Y] m| NOTES
""" pa1| 4 85 1.fPin numbﬁrs_?;;l_d pin cquTo';larte_;ﬁr
---------- reference only. This is a pin i
----- gl I i only. Packagg dimensionps are not spe-
e L = cified at this stage.
_____ bas| 47 821 2. The standard refresh interval (tREF) for
pa4| s 813 256Mb SDRAMSs is 64ms.
“voba| e so 3 3. (NC, VREF) is VREF on divices that
"""""" require an external voltage reference.
----- sl B B = 4.qBAO is the least signif%ant bank address
..... bas| L] s 5. BA1 is the most significant bank address
_vssaf 12 7 6. A10/AP is row address A10,
_____ paz| 13 88 PIN ] autoprecharge and precharge all banks.
pamo| 14 TSOP2 5|5 7. (NC, CK) is NC for devices using a
"""""" single ended clock. CKis used for devices
----- bt B Package ¢ = usigg a differential clock.
L -Qgensigg H ' EF on devices that
- ﬁ iy uNde . reguire al yoltage reference.
[ 2, W ° ] AThis r a 4 Bank version
B = ong.
s| 20 69 [ The JEDEC Std. No. 30
" Ba1| 21 = designator for the TSOP2
RioAP| 22 e package is PDSO-G
vDD [ []23 66 [ Configuration 8M X 32 8M X 32
"""" A0 = P 65 Number RA 13 12
----------- ROW ADDRESS AO=A12  AO=A11
_____ Al 2 641 COLUMN ADDRESS A0=A7 A0=A8
A2 26 631
"""" A3) 27 621
‘A4 ]2s8 613
as| 20 60 [
vob| 30 59 ]
“pamz| s ] =]
“"baie] 132 573
vssa| a3 56 [0
563-7 134 55
pais| ]ss ] m|
vooa| 36 53[0
= = Note: This pin rotation is
vssa| e = obsolete and will not be
_.Dazt| o wpH assigned to a package
DQ22( 41 48
“vooa| 42 wh Pin numbers and pin count are for
5653 s sh reference only. '!'hls is a pin rotation
........... TOP VIEW only. Package dimensions are not
Vbb| 4 il = specified at this stage.
FIGURE 3.11.4-6

8M BY 32 SDRAM PIN ROTATION IN TSOP2
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8M X 32 SDRAM
4M X 32 SDRAM
2M X 36 SDRAM
/ 2M X 32 SDRAM \
AL AL L N\
vDbD | ]+ 86 [
e———T ~ 1" bao| 2 851
«—1— T — 1 voba | s 843
< 2] o [ [pats T—J—1—>*INoTES
1T Po2| O5 821 | pa13 +————1—>11. A10/AP Is Row Address A10, Au-
vssa | e 81 [ |vpbba toprecharge And Precharge All
T — 17 -Da3_ =7 80 J -D-Q;Z--- 1= r=5 Banks Input.
S e s e “E (2 F=4==F=2]2. (NC.VREF) is VREF on devices
=T = 1as] o B Toere F=1==F~3 that require an external voltage
I I U bl |0 T - _"(reference.
pae | 11 76 [ | DQ9
«——+—+ vssa| 12 75| [ vbba +—+—+—»13. The VDDQ designator is used
=T =" bar| 1z 86 PIN ,|5 [bae S~~~ [~ 3| when the power supply pins for the
ne | Ne [eBo |~ ne| .14 TSOP2 ;5|5 [ne | cBi] ne| ne |DQ I/O drivers are internally DC
LT 0n] 15 g g 2D (VS8 e e o e VDD power supply
I D A CJ16pPP=05mm 71 |3 oo Ll e
_wf 703 | NC, VRE 4. The VSSQ designator is used
e~ T "] e M5S0 |5 [ne F—F—F—> when the ground reference pins for
oo e P b [o 153 -=F=3{the DQ I/O drivers are internally DC
«——1— " 5| 2o &b [eke JF=3==F~3]isolated from the primary ground
| A = Tnel Az s [~ J—1-— 1~ |reference (VSS) power supply pins.
o[ - BAof 4= s (A8_ T I-_[_"15. The 4M X 32 device allows for
Bt | Bai[reatl_ _aai| 2 643 |A7_ T _*|either a 2 Bank or a 4 Bank option.
<—T—T—TA10AP | 24 633 |as_ T—T——T—*=Pin23is A12 for the 2 Bank, and
Aol 25 623 | as BA1 for the 4 Bank version.
e———1 a1| s 613 (e +—F—F—
T " " 2| e 600 [a3 +—+—+—=The JEDEC Std. No. 30
e— 1T~ pamz2 | 28 sol8 [oams 4—1——F~ 5 designator for the TSOP2
plimi il ik iplieviiy (R P b [ves -1~ T-3 package is PDSO-G
[NC | NC |cB2] _NC| []30 573 |NC_ _| CB3| NC | NC| conFiGuRATION 2M X 32 2M X 32/36
i P i WcL 0 S K sef1 | ba3t ———1 2 BANIK ADDRESS B0 BAolem
“ o -J.vsse| = 555 | VPDQ === CoLuw ADDR e AOAT
g e e WL B 5 543 | Be30 T —— T3 Ne BA1
L — | - =4 - |- 20_18_ - C s _D_QES___ < = — t — — | # NOTE: The 2 Bank option is approved only
vDDQ | [}35 521 | vssa for the X32 version of the 2M part.
=~ —f_oone] s 51 [oozs >
D@20 [ 37 50 [ | bQ27
L=t vesa] B T e et I
<1 oozt | o 48[ | DO26 1T~ P ROWADDRESS  A0LAI2  AGSA  AOSATI
g P e il M B 7B |pezs e e Tear ear
vDDQ | []41 46 | vssa Pin 69 NC NC NC
1 — 1 pa23| a2 s |pe2s +—4—F—
e——F—1 ‘voo | J4s TOPVIEW 4|5 [vss I—F—]—

FIGURE 3.11.4-7
2M BY 32 & 36, 4M & 8M BY 32 SDRAM IN TSOP2
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