JEDEC Standard No. 21-C

Page 3.11.2-1
3.11.2 NIBBLE WIDE SDRAM

(NOTE: The pages in this section were renumbered in Release 9. The figures start on
P 3.11.2-5

3.11.2.1 - 4M BY 4 SDRAM IN TSOP2

CAPACITY--4M WORDS OF 4 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
PACKAGE--44 Pin TSOP2, 7.62 mm or 10.16 mm WIDE, 0.8mm PIN PITCH
--44 Pin SOJ 10.16 mm WIDE, 0.8mm PIN PITCH
PIN ASSIGNMENT--Fig. 3.11.2-1

3.11.2.2 - 16M BY 4 SDRAM IN TSOP2

CAPACITY--16M WORDS OF 4 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. 3.11.2-2

3.11.2.3 - 64M BY 4 SDRAM PIN ROTATION (OBSOLETE, DO NOT USE)

CAPACITY--64M WORDS OF 4 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. 3.11.2-3

PIN FUNCTION LOCATIONS--This device has the power and data pins located at both ends
of the package and the control and address pins in the center.

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)

3.11.2.4 - 16M, 32M, 64M, 128M, & 256M BY 4 DDR SDRAM IN TSOP2

CAPACITY--16M, 32M, 64M, 126M, & 256M WORDS OF 4 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. 3.11.2-4

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.

3.11.2.5 - 32M, 64M, 128M, & 256M BY 4 SDRAM IN TSOP2

CAPACITY--32M, 64M, 128M, & 256M WORDS OF 4 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. 3.11.2-5

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.

3.11.2.6 - 16M BY 4 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. 3.11.2-6

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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3.11.2.7 - 16M, 32M, & 64M BY 4 STACKABLE SDR SDRAM IN LSOJ

CAPACITY--16M, 32M, & 64M WORDS OF 4 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. 3.11.2-7

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.

3.11.2.8 - 16M, 32M, & 64M BY 4 VIRTUAL CHANNEL DDR SDRAM IN TSOP2

CAPACITY--16M WORDS OF 4 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. 3.11.2-8

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.

3.11.2.9 - 16M, 32M, 64M, 128M, & 256M BY 4 STACKABLE DDR SDRAM IN LSOJ

CAPACITY--16M, 32M, 64M, 128M, & 256M WORDS OF 4 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. 3.11.2-9

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.

3.11.2.10 - 16M BY 4 SDR SDRAM IN USON
CAPACITY--16M WORDS OF 4 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, 8 mm WIDE, 0.5 mm Pad Pitch
PIN ASSIGNMENT--Fig. 3.11.2-10

3.11.2.11 - 16M, 32M, & 64M BY 4 SDR SDRAM IN TSOP2

CAPACITY--16M, 32M, & 64M WORDS OF 4 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5
for SDR SDRAM.

PACKAGE--66 Pin TSOP2, 10.16 mm WIDE, 0.65 mm PIN PITCH
PIN ASSIGNMENT--Fig. 3.11.2-11

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.

3.11.2.12 - 16M, 32M, & 64M BY 4 SDR SDRAM IN LFBGA

CAPACITY--16M, 32M, & 64M WORDS OF 4 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. 3.11.2-12

BALL LOCATIONS--The package has been depopulated to columns 1, 2, 9, & 10 only.
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3.11.2.13 - 16M, & 32M BY 4 DDR SDRAM IN LFBGA

CAPACITY--16M, & 32M WORDS OF 4 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. 3.11.2-13

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

3.11.2.14 - 16M, 32M, & 64M BY 4 SDR SDRAM IN LFBGA

CAPACITY--16M, 32M, & 64M WORDS OF 4 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. 3.11.2-14

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

3.11.2.15 - 16M, 32M, 64M, & 128M BY 4 DDR SDRAM IN LFBGA

CAPACITY--16M, 32M, 64M, & 128M WORDS OF 4 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. 3.11.2-15

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

3.11.2.16 - 64M, & 128M BY 4 SDR SDRAM IN LFBGA

CAPACITY--64M, & 128M WORDS OF 4 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, 60 Ball LFBGA, 0.8/1.0 mm Ball Pitch,
PIN ASSIGNMENT--Fig. 3.11.2-16

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

3.11.2.17 - 16M, 32M, 64M, & 128M BY 4 DDR SDRAM IN LFBGA

CAPACITY--16M, 32M, 64M, & 128M WORDS OF 4 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. 3.11.2-17

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

3.11.2.18 - 16M, 32M, 64M, & 128M BY 4 DDR SDRAM IN FBGA, with Optional Support Balls

CAPACITY--16M, 32M, 64M, & 128M WORDS OF 4 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. 3.11.2-18

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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3.11.2.19 - 64M, 128M, 256M, 512M, & 1G BY 4 DDR2 SDRAM IN TFBGA

CAPACITY--64M, 128M, 256M, 512M, & 1G WORDS OF 4 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. 3.11.2-19

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

3.11.2.20 - 16M, 32M, 64M, & 128M BY 4 SDRAM IN sTSOP

CAPACITY--16M, 32M, 64M, & 128M WORDS OF 4 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. 3.11.2-20

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.

3.11.2.21 - 64M, 128M, 256M, 512M, & 1G BY 4 BY 2 DDR2 SDRAM IN STACKED FBGA

CAPACITY--64M, 128M, 256M, 512M, & 1G 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. 3.11.2-21

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

3.11.2.22 - 64M, 128M, 256M, 512M, & 1G BY 4 BY 2 DDR2 SDRAM FOR STACKED FBGA
REQUIRING SUPORT BALLS

CAPACITY--64M, 128M, 256M, 512M, & 1G 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. 3.11.2-22

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 a4 ] [ VSS |———
12 44 Pin a3 ]| NC | DQ7 [—3
s SOJ L5 |vssol—1
14 10.16 mm41 1 | DQ3 | DQ6 [ —=
or —— 1 — —]— — 1 —
s . 40 ] (VDDQ|——— >
44 Pin 1 ]
e TSOP2 39| | NC | DQ5 (—3
7 10.16 mmas [ ] |VSSQ| ——
s _ %" |3 |p02|00s|—
7.62 mm S R My B
o 36 [ |vDDQ[ ————3»
—110 PIN PITCH 35| NC [—1 3
PP=08mm [ [VREEL 121 _
Can a1 | NG | —F—
See note — — T 1 T 7
12 on 331 | DOM [ ———» Notes:
Package — 7~ 7|7 — T ~ "] 1) The VREF option on P35
43 width 21| K |———> was added when the 0.3”
— — T — —|— — T — T package was approved.
14 31 |1 | CKE [——F—
L —+ — J——4 — 1 2)The JEDEC Std. No 30
NC [——— designator for the TSOP2
L1 sof ] 1 | _ 1 _ _1 packageis PDSO-G
The 4M X 4 and 2M X 8
e 29 1| A9 > parts are also approved for
— — T — — |~ — T~ " deliveryina7.62 mm pack-
117 28 1| A8 |——T—> age.
118 271 | A7 [——T—>
19 26 1| A6 [——T—
20 25 1| AS [——T—
A4 | ——
- TOP VIEW 24 ] ]
22 23 1| VSS [———>
CONFIGURATION 4AM 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 3.11.2-1
4M X 4 SDRAM IN TSOP2
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4M X 16 SDRAM
8M X 8 SDRAM
16M X 4 SDRAM

- VDD | —

<€—|pQo | NC |

-t vDDQ| ] .

DQ1 | NC | NC | DQ14

DQ2 [Da1 |pao | DQ13

) VssQ| [ —

DQ3 [ NC | NC | ] DQ12

Da4 [Da2 | NC | DQ11

-t vDDQ| ] >

—— T T " 54 PIN 7]

pas [ Nc | Nc | 10 DQ10

Enpugl il Bangll TSOP2 -

DQ6 |DA3 |DA1 | 411 44 16 mm *  DQ9)|

T Vssq ] 2p\ pyren “4 voDq—1—>>

ba7 [N [NC |48 g mm 43| we | NG | DGE ROW ADDR.| COL ADDR

< ool . T X4 AO=A13 AO—A9
14 41 ]

~ T _|vbP lrl\lsc_s — 1> X8 AO=A13 AO—AB

PAML) NC | NC | 415 400 |vREH —1— X16 AO—=A13 AO=A7

- W | e 393 |pam| pam|pamu

- — - — 4 — ] = A10 AUTO PRECHARGE

& CE |17 38 [ cK | ———

< 51 A e T BANKS| BANK SELECT ADDRESS

7 |

Il I Bl | CKE|—1—3» 4 A13/A12

< S |1 36k | NC | —— 2 A13

- g‘s%/ ]20 3351 [ A11 [ ———>

< | [A12/] T T T ]

|85t | M= [ A9 [—1—

- ﬁ'g/ 22 331 | Ag [——»

——T—T- —— T T * PACKAGE NOTES:

- A0 |23 32| A7 [——

—— T T e The JEDEC Std. 30 term for

_‘______f_ C]24 31 | A6 | —1—P the TSOP-2 package is PDSO-G.

- A2 |25 303 | A5 [——>»

T M |6 ropyview 2 | M [—T>

- vDD | 27 281 1 | vSS | ——3»

FIGURE 3.11.2-2
16M BY 4 SDRAM IN TSOP2
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32M X 8 SDRAM

64M X 4 SDFIAM\ \ ------

vss | — NOTES
"""""" 1. Pin numbers and pin count are for ref-
............ erence only. This is a pin rotation only.
vssa | —>| Package dimensions are not specified at
"""""" this stage.

------------ 2. CBR refresh is the only standardized
____________ method of refreshing non-synchronous
voba | —| DRAMSs with densities of 256Mb and higher.
............ 3. The standard refresh interval (tREF) for
— 256Mb DRAMSs is 64ms. (7.8 us per row

I I N N I N
z
o
o
9o
N

13 T 50

14 Package 49
15 Dimensions g
undefined

| CK_ | ——=1 VDD power supply pins.
cke | —— 6. The VSSQ designator is used when the
"""""" ground reference pins for the DQ 1/O
____________ drivers are internally isolated from the

vss |—={ primary ground references (VSS).

"""""" 7. BAO is the Least Significant Bank Addr.

16 See note. 47

O ]
O ]
O ]
O ]
-—— Ao | Q17 461 | A12 — . L9
........................ 8. BA1 is the Most Significant Bank Addr.
| __A1[[]s as{]| At |——> 9 A10/AP is row addr. A10, autoprecharge
«——— A2 | ] 441 | Ao — | and precharge all banks input.
«—— A3| 20 431 | as — * NOTE: The JEDEC Std. 0
"""""""""""""""" term for the TSOP-2 pack-
<~ | Asf ] 21| A7 |—>  ageis PDSO-G.
«——— As| ]2z A R WY —>
«—— VDD | [ 23 4[] | vss |—>
-~ NC | [J24 391 | Nc —>
- NC| []25 s8] | nc —
«—— [ vssa|[]2s 37 | vbba | —>
DQ4 NC | [J27 361 | NC DQ7
pas |  paz| []es s | s | ocs | NOte: This pin rotation is
<~——_|_ oo | 2 uP|vssa |[—= Obsolete and will not be
I L= »HIM |72 assigned to a package
-~ VDD | [} 31 TOPVIEW 32 ] | vss  — |
Configuration 64M X 4 32M X 8
ROW ADDRESS A0=>A12 AO=A12
COLUMN ADDRESS A0=A9,A11 A0=A9

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

FIGURE 3.11.2-3
64M BY 4 SDRAM PIN ROTATION IN TSOP2
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4M, 8M, 16M, 32M, 64M X16 DDR SDRAM

8M, 16M, 32M, 64M, 128M X8 DDR SDRA

7 AN
}M,32M,64M,1 28M, 256M X4 DDR SQ\

7 _/ ADDRESS ASSIGNMENT TABLE
VDD »
1-___-__ =k 65— lIS_S 1 =] DENSITY|BANKS| ROW ADDR] COL ADDR | BANK ADDR
~€—|pqo | NC |2 69— [ NC | DQ7|DQ15| 16Mx 4 | 64Mb | 4 | A0=All | AO=A9 | BAO, BAf
~&——|VDDQ| []3 641 [vSSQ——| 32M X 4 | 128Mb | 4 AO=A11 | AO=A9, A11| BAO0, BA1
DQ1 | NC | NC |4 631 | NC | NC |DQ14| 64M X 4 | 256Mb | 4 A0=>A12 | A0=-A9, A11| BAO, BA1
DQ2 |DQ1 |DQO [ 5 623 [ pas| pas|paial| 128Mx 4] s12mb | 4 A0=A12 A0=A9,A11,ATR BAO, BA1
<« ssal 6 612 vood ol 250MX 4 1Gb | 4 | AO=A13 RO-A9AT1AIR BAD, BAI
T T on | — — T _T1T._ 7] 8MX 4M 4 A0=A11 A0=>A BAO, BA1
DQ3 | NC | NC |7 6 NC | NC |DQ12 SMX8 | 64Mb 0= 0=A8 0,
BQ—--DEZ—'N—C— = —— 1 — T —-116MX8 | 128Mb| 4 A0=A11 A0=A9 BAO, BA1
4 5
DQ4b@2 | ™ | NC | DQS DOl X s [ 256Mb| ¢ | AO=A12 | A0O=A9 | BAO,BAI
Il I e s 66 PIN S [VSSQ—1—Bcamxs [ 512Mb| 4 | A0—A12 | A0—A9AT | BAO, BAT
[DAS | NC | NC | TH10 copy ° | NC | NC |DQ10]f 128M X8| 1Gb | 4 [ A0=A13 | AO=A9,A11| BAO, BAf
D@6 (DQ3 |DAT [ A1 44 46 mm ° DQ2| DQ4 [ DQQ|[4MX 16 [ 64Mb | 4 | A0=A11 | A0=>A7 | BAO,BAI
_<___:YS_SS (— 12PIN PITCH 5 V_DEG:___E 8MX16 | 128Mb| 4 A0=A11 A0=A8 BAO, BA1
pa7 | Nc [NC |13 g5 mm 5 ne | nc [ pas| 16MX 16 256Mb| 4 | Ao—A12 | Ao—A8 | BAO,BAf
- NC |14 MSo024 5 NC 32M X 16| 512Mb | 4 A0=A12 A0=A9 BAO, BA1
ooa| 15 Vvar.FC Vssa 6AMX16[ 1Gb | 4 | A0=A13 | A0=A9 | BA0,BA1
LDQS<€—| NC | 116 51 DQS|—lupqg NOTE: The 64Mb, 128Mb, 256Mb, 512Mb & 1Gb density
L — — — — — + — - devices shown in this drawing have essentially identical pin-
€| & |17 5 NC |———3! outs. The differences are shown in the address assignments
T~ .= —— 1 — T — 7 table.
< VDD | 18 4 VREF| ———® As of Release 9, all 8 bank devices have been deleted from
_‘_“—"__ 1~ T ~_ the Standard.
1 _-'ﬁj_ = 4 lIS_S . _’_ In Release 11, the QFC function was deleted from P 19.
LDM [«—( NC | |20 4 DM [—3={ UDM
f— — g — e — — —— 1 — 1T — P17, P42 Address Assignment Table
_‘_ 11 lv_ 21 4 _CE I __—)_ > Density P17 P42
<€«———| CE |22 4 CK |[——>» 64Mb NC NC
- — 4+ — 1= — — 1 — 1+ — 128Mb NC NC
<€——| RE |23 4 CKE# — 256Mb NC A12
€——|S# |24 4 NC# 512Mb NC A12
- — 4+ — 1 — — — — 1+ — 1+ — 1Gb A13 Al2
<€———([NC# | 25 4 & | —1—
o s — — 1 — T — 7 &:The P17 and P42 functions are determined
€T |BA0 [ 26 1op yipw 4T [ AT [—1—3> by the device density. See the P17, P42
«——|[BA1 | 27 408 | Ae Address Assignment table.
T — — 1~ — T — 1 # Fortwo high stacked parts, these pins are
- A1
/AIg — 3| A8 |— as follows:
e T T - T T 7 P44 = CKEO, NC
o i L B S4- | A7 | —1—»  Pa3-NC, CKEI
«——| A1 |30 33| A6 |—— P24 = S0, NC
A BN R Iy s g P25 = NC, S1
€——| A2 | 31 33 | A5 | —] Only one of the two devices may be
—— T — T — 1T selected at a time.
€——| A3 [ []32 3| A4 |——]
— — T — T — — 1 — 1T * PACKAGE NOTES:
<€——|VvDD | ]33 34|:| VSS — 3
- The JEDEC Std. 30 term for
the TSOP-2 package is PDSO-G.
FIGURE 3.11.2-4
16M, 32M, 64M, 128M, & 256M BY 4 DDR SDRAM IN TSOP2
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