JEDEC Standard No. 21-C
Page 3.9.4-1
3.9.4 Word Wide DRAM

Release 1



JEDEC Standard No. 21-C
Page 3.9.4-2

Release 1



JEDEC Standard No. 21-C
Page 3.9.4-3

3.9.4.1 — 64K BY 16 DRAM WITH 2 W IN SOJ & TSOP2
CAPACITY—64K WORDS OF 16 BITS,
LOGIC FEATURES—MULTIPLEXED ADDRESS
PACKAGE—40 PIN SOJ, 0.400* WIDE
—44/40 PIN TSOP2, 0.400“ WIDE, 0.8mm PIN PITCH
PIN ASSIGNMENT—Fig. 3.9.4-1 (SOJ)
—Fig. 3.9.4-6 (TSOP2)

3.9.4.2 - 256K & IM BY 16 & 18 WITH 2 CE OR 2 W DRAM IN SOJ & TSOP2

CAPACITY—256K, 1M WORDS OF 16 & 18 BITS,
The standard for the 2 W versions of the 1M part has been rescinded and removed from Figs. 3.9.4—4 & 3.9.4-5 in Release 5.
LOGIC FEATURES—MULTIPLEXED ADDRESS

—There are two versions of these parts, one with 2 W and the other with 2 CE.
—The two clocks control the LOWER BYTE and UPPER BYTE data bits.
—The 1M part allows the option of the manufacturer to utilize either 1K or 4K
refresh cycles
PACKAGE—256K in 40 PIN SOJ, 0.400“ WIDE
—256K in 44/40 PIN TSOP2, 0.400“ WIDE, 0.8 mm PIN PITCH
—I1M IN 42 PIN SOJ, 0.400“ WIDE
—I1M in 50/44 PIN TSOP2, 0.400“ WIDE, 0.8 mm PIN PITCH
PIN ASSIGNMENT—Fig. 3.9.4-2 (256K SQJ)
—Fig. 3.9.4-3 (256K TSOP2)
—Fig. 3.9.4-4 (1M SOJ)
—Fig. 3.9.4-5 (1M TSOP2)

3.9.4.3-256K BY 16 DRAM WITH EXTENDED FUNCTIONS IN DIP AND SOJ

CAPACITY—256K WORDS OF 16 BITS

LOGIC FEATURES—This part contains multiple logic functions that are similar to those used
in MPDRAMS and that are keyed for VIDEO memory applications. All
devices meeting this standard must contain all functions which must be
implemented as defined in the TRUTH TABLE.

PACKAGE—40 PIN DIP, 0.400“ WIDE, 0.100” PIN PITCH

—40 PIN SOJ, 0.400“ WIDE, 0.050” PIN PITCH
PIN ASSIGNMENT—Fig. 3.9.4-7A
FUNCTION TRUTH TABLE—Fig. 3.9.4-7B

3.9.4.4-2M BY 16 & 4M BY 16 & 18 DRAM IN TSOP2
CAPACITY—2M & 4M WORDS OF 16 or 4M WORDS OF18 BITS
LOGIC FEATURES—MULTIPLEXED ADDRESS
—These parts utilizes 4K or 8K refresh cycles
PACKAGE—50 PIN TSOP2, 0.400“ WIDE, 0.8 mm PIN PITCH, X16 parts only
PACKAGE—54 PIN TSOP2, 0.500“ WIDE, 0.8 mm PIN PITCH
PIN ASSIGNMENT—Fig. 3.9.4-8

3.9.4.5-128K & 256K BY 16 BURST DRAM WITH 2 CAS IN SOJ, TSOP2, OR ZIP
CAPACITY—128K OR 256K WORDS OF 16 BITS
LOGIC FEATURES—MULTIPLEXED ADDRESS

—These parts have BURST data out capability

PACKAGE—40 PIN SOJ, 10.16 mm WIDE, 1.27 mm PIN PITCH
PACKAGE—44/40 PIN TSOP2, 10.16 mm WIDE, 0.8 mm PIN PITCH
PACKAGE—40 PIN ZIP, 1.27 mm PIN PITCH (256K only)
PIN ASSIGNMENT—SO0J, Fig. 3.9.4-9
PIN ASSIGNMENT—TSOP2, Fig. 3.9.4-10

PIN ASSIGNMENT—ZIP, Fig. 3.9.4-11, (256K ONLY)
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3.9.4.6 —16M X 16 DRAM IN TSOP2 PIN ROTATION

CAPACITY— 16M WORDS OF 16 BITS

LOGIC FEATURES—Multiplexed Address, Common DATA I/O
PACKAGE—TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED
PIN ASSIGNMENT—Fig. 3.9.4-12

NOTE: This standard defines a pin rotatio _n only. The package details, dimension and
pin count, are not defined at this time.

3.9.4.7 — 128K, 256K, & 512K X 32 DRAM WITH 4 CE IN SSOP

CAPACITY—128K, 256K, OR 512K WORDS OF 32 BITS
LOGIC FEATURES—Multiplexed Address

—The part, has 4 CE, one controlling each group of 8 data bits.
PACKAGE— 64 PIN SSOP, 0.525” WIDE, PP = 0.8 mm
PIN ASSIGNMENT—Fig. 3.9.4-13

3.9.4.8-512K & 2M BY 32 & 36 DRAM WITH 4 CE IN SOJ & TSOP2
CAPACITY—512K, 2M WORDS OF 32 & 36 BITS,
LOGIC FEATURES—MULTIPLEXED ADDRESS
—The part, has 4 CE, one controlling each group of 8 or 9 data bits.
—The standard allows the option of the manufacturer to utilize either 1K or 4K refresh cycles
PACKAGE—70 PIN TSOP2, 10.16 mm WIDE, 0.8 mm PP
—70 PIN TSOP2, 10.16 mm WIDE, 0.65 mm PP, 512K only.
—70 PIN SOJ, 10.16 mm WIDE, 0.8 mm PP
PIN ASSIGNMENT—Fig. 3.9.4-14

3.9.4.9 - 8M X 32 DRAM IN TSOP2 PIN ROTATION (OBSOLETE, DO NOT USE)

CAPACITY— 8M WORDS OF 32 BITS

LOGIC FEATURES—Multiplexed Address, Common DATA I/O

PACKAGE—TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED

PIN ASSIGNMENT—Fig. 3.9.4-15

NOTE: This standard defines a pin rotatio _n only. The package details, dimension and
pin count, are not defined at this time. (THIS STANDARD WAS DECLARED OBSOLETE IN 1998)

3.9.4.10 - 2M X 32 DRAM IN TSOP2

CAPACITY— 8M WORDS OF 32 BITS

LOGIC FEATURES—Multiplexed Address, Common DATA I/O
PACKAGE—86 PIN TSOP2, 10.16 mm WIDE, 0.5 mm PP

PIN ASSIGNMENT—Fig. 3.9.4-16

3.9.4.11 - 2M X 32 DRAM WITH EDO IN QFP

CAPACITY— 8M WORDS OF 32 BITS
LOGIC FEATURES—Multiplexed Address, Common DATA I/O
—The Data Out conforms to the EDO feature defined in Par. 3.9.5.7.
PACKAGE—100 PIN QFP OR TQFP, 10 mm BU 14 mm, 0.65 mm PP
PIN ASSIGNMENT—Fig. 3.9.4-17

3.9.4.12 - 1M BY 16 DRAM IN USON

CAPACITY—1M WORDS OF 16 BITS

LOGIC FEATURES—Multiplexed Address

PACKAGE—46 PAD USON, 7 mm WIDE, 0.5 mm Pad Pitch
PIN ASSIGNMENT—Fig. 3.9.4-18

3.9.4.13 -4M BY 16 DRAM IN USON

CAPACITY—4M WORDS OF 16 BITS

LOGIC FEATURES—Multiplexed Address

PACKAGE—58 PAD USON, 10 mm WIDE, 0.5 mm Pad Pitch
PIN ASSIGNMENT—Fig. 3.9.4-19
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256K X 18 WITH 2 W

256K X 16 WITH 2 W

256K X 18 WITH 2 CE

256K X 16 WITH 2 CE
- VCC |: 1 4 VSS .
-t oo | []2 3 DQ15| Q17| DQ15| DO17
-t pat | []s 3 DQ14| DO16| DQ14| DO16
- poz | []a 3 DQ13| DQ15| DQ13| DQ1S
-t pas | []s 3 DQ12| DQ14| DQ12| DQ14
- vee | []e 3 VSs >
— T T 40 PIN — T T
-t poa | []7 3 DQ11| DO13| DO11| DQ13
gl NN il S0J D PR Pl P
- DQ5 8 w3
111> [ o0.400 0Q19] DQ12| DQ10| D12
-t oes | []o 3 DQ9 | pQ11| DQ9 | DO11
- pQ7 | [0 3 DQ8 | DQ10| D8 | DO10
pes | Nc |pqs | ne | []a 3 nc | poo | Nc | boo
w |w | ne [ne | [z 2 ice| cce| nc | nc
Uw |OW | W | W |: 13 2 UCE| UCE| CE | CE
- RE |: 14 2 G g
<t—| o [@—| ¢ | []is 2 A8 >
-t ro | [Jas 2 A7 >
-t Al []27 2 A6 >
- a2 | []s 2 A5 >
-t A3 | [Jao 2 A4 >
- vCe |;20 TOPVIEW VSS >

WITH 2 CE WITH 2 W
ROW & REFRESH ADDRESSES AO THROUGH A8 AO THROUGH A9
COLUMN ADDRESSES AO THROUGH A8 AO THROUGH A7

FIGURE 3.9.4-2

256K BY 16 & 18 DRAM WITH 2 W OR 2 CE IN SOJ
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256K BY 18 DRAM, 2 CE & 1 W

256K BY 16 DRAM, 2 CE & 1 W

256K BY 18 DRAM, 1 CE & 2 W

56K BY 16 DRAM, 1 CE & 2

JEDEC Standard No. 21-C
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- vDD | 1 44 VSS >

- DQO | ]2 43 DQ15| DQ17| DQ15| DQ17

- DQl | 13 4211 [DQ14| DQ16| DQ14| DQ16

) DQ2 [ 14 411 |DQ13| DQ15| DQ13| DQ15

-t DQ3 | 15 401 | DQ12| DQ14| DQ12| DQ14

- *VDD | 16 391 [ vss >

D 44/40 T N T N

- DQ4 |17 38 ] | DQ11| DQ13| DQ11| DQ13

TS S T — TSOP2 T SR SURM S

<€ DQ5 | s » 37 |DQ10| DQ12| DQ10| DQ12

A R AU 0.400 I D R B

<€ DQ6 | o PINPITCH 36— | DQ9 [ DQ11| DQ9 | DQ11

D . 0.8 mm N P e N

- DQ7 | 10 3501 | DQ8 | DQ10| DQ8 | DQ10

DQ8 | NC [DQ8 [ NC | ]13 321 | NC | DQ9| NC | DQ9

€«— | \C |&—| W [[Jus 313 | NC |—»{ [CE |—

<«—| W |&—|0W |15 303 | CE |—» UCE |—3»

- RE | 16 29| G >

f— | N\C |ag—| A9 117 28 1| A8 y

< A0 | 18 271 | A7 L

< Al [ Q19 26 1| A6 L

< A2 | 20 251 | AS >

-t A3 21 24 A4 '

I P AR R - TOP VIEW I D A

- VDD | 22 23 VSS '
CONFIGURATION 1CE, 2W 2CE,1W  The JEDEC Std. No 30 designator for the TSOP2 package is
REFRESH COUNT 1024 Cycles 512 Cycles PDSO-G
REFRESH ADDRESS A0 TO A9 A0 TO A8 % ) ) )
ROW ADDRESS AO TO A9 AO TO A8 NOTE: In the first release of this standard, Pin 6 was a
COLUMN ADDRESS A0 TO A7 A0 TO A8 VSS connection. This was in error and this release changes

Release 4

Pin 6 to VDD.

FIGURE 3.9.4-3
256K BY 16 & 18 DRAM WITH 2 W OR 2 CE IN TSOP2
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1M X 18 WITH 2 CE

IM X 16 WITH 2
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of this standard in Release 3
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FIGURE 3.9.4-4

1M BY 16 & 18 DRAM WITH 2 CE IN SOJ
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1M X 18 WITH 2 CE

1M X 16 WITH 2 CE
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Note: The JEDEC
Standard 30 term for
the TSOP-2package
is PDSO-G

- Vzc_él 50} VSS |—
;:-_Dgo_ - 49 Ec;g -DE;
e—[oo1 | s 48} [po14| po1s
;:-_Dgz_ /4 473 3&3- -DE:E
;:-_Dg; (3 463 B(iz- 'DEJ
;:-_vgc_ /s 45 _vs_s“—_;
;:-_DE4_ =~ S0/44 PIN 440 BQ—ll- 'DEE
—t—— * TSOP-2 —— 1 ——
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<@—|DQ7 [ 10 #0-8MM 41 | bos |po1o
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COLUMN ADDRESSES

1M BY 16 & 18 DRAM WITH 2 CE IN TSOP2

A0 THROUGH A9

FIGURE 3.9.4-5

A0 THROUGH A7
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1K REFRESH

256K BY 16 DRAM WITH EXTENDED FUNCTIONS IN DIP AND SOJ

Release 4



JEDEC Standard No. 21-C
Page 3.9.4-12

MANDATORY TRUTH TABLE FOR 256K BY 16 DRAM with EXTENDED FUNCTIONS

Mnem. Function Valid at RE Valid at CE
CE G W DSF(1) | *DSF2 DSF(1)
RW READ/WRITE 1 1 1 0 0 0
BW BLOCK WRITE 1 1 1 0 0 1
LMR LOAD MASK REGISTER 1 1 1 1 0 0
LCR LOAD COLOR REGISTER 1 1 1 1 0 1
RWM WRITE, MASKED 1 1 0 0 0 0
BWM BLOCK WRITE, MASKED 1 1 0 0 0 1
CBR CBR REFRESH (1) 0 X 1 0 0 X
CBRN CBR REFRESH (2) 0 X 1 1 0 X
FWT FLASH WRITE 1 1 0 1 0 X

*|F DSF2 IS PRESENT
CBR(1) — All optional modes reset
CBR(2) — Any optional modes remain active

FIGURE 3.9.4-7 B

256K BY 16 DRAM MANDATORY EXTENDED FUNCTION TRUTH TABLE
Release 4



4M X 18 DRAM IN 0.5” 54P TSOP2

4M X 16 DRAM IN 0.5” 54P TSOP2

4M X 16 DRAM IN 0.4” 50P TSOP2

2

X 16 DRAM IN 0.4” 50P SOJ or T&)Q\

JEDEC Standard No. 21-C

Page 3.9.4-13

* NOTES:

For 54P parts,
Pin 35 is A12 for
8K rows and NC

/S N\ for 4K rows.
<@— | DD |1 vDD [1 | ] |50 vss | — 54| vss | — B For S0P 4M
—— 4 —— —— 1 —+——+———F+—+—— For
Do |2 Do f2 | 5 —! |49/DQ15| —#»153|DQ15| DQL7|  parts, Pin 33 is
<4—|DQ1 (3 DQ1 |3 | 1 | 48| DQ14| —B»$52| DQ14| DQ16 Alg LOCF:?K T&VS
—— 4 —— —t— —+——4+———t+—=—4+—— an or
& |De2 |4 b2 )4 | T4 —! [47)DQ13| —#»151)1DQ13| DOIS| rows. Pin 32 is
<—|DQ3 |5 pQ3 |5 | 54PIN 1 [46|DQ12| —pw}50|DQ12| DQ14 N%hf(irldewcg?sll
—— 1 — = —_—— == wi row
<@— | \voD |6 vDD |6 | 3 1;3(03P2 1 |45| vss | —®®t49| vss |— ™ columns and
—— T—— —— T .70 mm — T =T — T
<&—|DQ4 |7 DQ4 |7 | 5 PP 1 |44|DQ11| —Bwtas[DQ11|DQ13 éé%r;c;rh%\fzj%rress
4|05 |81 Dos 8 | 0.8mm [ |43p010] —#47|0010]0012)  options..
<@— | DQ6 |9 DQ6 |9 | 1 (42| DQ9 | —46| DQY | DQ11
Il e 219 and 421 007 | A0l OO L Fors0P oM
<[ DQ7 |10 D7 |10] = — [41] DQ8 | —#ey45) DQ8 | DQ1O| parts, Pin 32 is
DQ8 | NC 11 NC [11| ] 50 PIN 1 |40| NC |—®®t44| NC | DQ9 @ﬁ%“}&‘?g‘,’v‘ges
<@— (DD |12 vDD |12 = 12)—?(6)P2 [ |39 vss | — 43| vss |—®1 and NC for de-
—— 1= —_— 1 .16 mm — =1 ——=T—— i ;
| W |13 w 13| PP 1 |38| LCE | — 42| LCE |—® \r/(I)c\:/sSSWIth 2K
@—| RE |14 RE |14/ 0.8 mm 3 |37| UCE | —®™41| UCE |—®™
gl LS £ NC |15) = see note — (30| G | ®a0 & | IJTGR%??eg;Ci:sBR
i AL EY Nc 16| T onwidth | [35[ NC | —®39| NC | —® strongly recom-
t—| NC |17 Ne [17| T3 1 34| nc | —B®3s| nc |[—B tmhggg%i{/?ées
<—( NC (18 NC |18]| 1 (33| nc | aznc]37] NC | —B
@—| NC |19 A0 |19]| C 1 | 32| At ne | —B36]| NC —>3EI\II§)ETE:S-[QEBO
<@—| NC |20 Al |20 1 (31 A10 | —®35] arznc [ =™ term forthe.
<€—| A0 |21 A2 |21 .3 1 |30| A9 |—B®t3a| A1l _>TSPODPS_(§ péckage
1 —— —_ — - — ] — =+ —js —-G.
| A1 |22 A3 (22| 1 |29 A8 [—®®133| A10 |— B
_4—___é2_33 _/\4___23 —] TOP VIEW ] is_ﬁ__—.__S_Z_Ai__—F__ This standard rec-
g AL il e L2 R 3 [27] ne [ —Ba| ns | OO erios o
_4—___i4 25 VDD |25 :___SEEN___:' EG_VES_._.__E)_AI____ the 54P parts may
il R 5 — — Pt | CH i B%\{’sviég pk;eckggea
<—|vpD |27 =]  sapN 3 —12s| vss [—B{
54 P ADDRESS CONFIGURATION 50 P ADDRESS CONFIGURATION
4M X 16/18 4K ROWS 8K ROWS 2M X 16 2K ROWS 4K ROWS 8K ROWS
ROW ADDRESSES A0 - All A0 - A12 ROW ADDRESS AODO A10 A0DO All
COLUMN ADDRESSES A0 - A9 AO - A8 COLUMN ADDRESS A0C A9 A0 A8
AM X 16 2K ROWS 4K ROWS 8K ROWS
ROW ADDRESS AOD A10 AOD All A0O Al2
COLUMN ADDRESS A00 A10 A0 A9 A0 A8

FIGURE 3.9.4-8
2M BY 16 & 4M BY 16 & 18 DRAM IN TSOP-2
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128K/256K X 16 BDRAM
/

w1 4
oo | []2 3
s - :
s e :
et s gopin
veo | 16 g0y 3
DQ4 |: 7 10.16 mm 3
Sl he. PP
-——- 1.27 mm

oo | ]9 Mo—o61 3
Q7 | []10 3
Ne [ 3
Ne []12 2
W [12 2
=3 []14 2
Ne []15 2
o []16 2
A [27 2
2 []1e 2
A [0 2
VoD | I: oo TOP VIEW

VSS

a1s|
Q14|
03]
Q12|

VSS

bQu]
5Q10]
oqg |
oo |

NC

LCAS

UCAS

BE/OE

A8

A7

A6

A5

A4

VSS

ADDRESS CONFIGURATION 128K X 16

ROW ADDRESSES

COLUMN ADDRESSES

REFRESH COUNT/PERIOD

FIGURE 3.9.4-9

A0 O A8
A0 O A7

512 Cycles/8 ms

*NOTE: The JESD30
approved term for this
package is PDSO-G

256K X 16

A0 O A8
A0 [ A8

512 Cycles/8 ms

128K & 256K BY 16 BURST DRAM WITH 2 CAS IN SOJ
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128K/256K X 16 BURST DRAM

vbD | 1 44|:I VSS
pQo [ 2 4311 | DQ15
D1 | 3 4211 | DQ14
DQ2 | 4 4111 | pQ13
DQ3 | s 40— | DQ12
vbDp | 6 - 39 1| vss
- — — 44/40 Pin E—
DQ4 | 7 Tsopy 38 1 [po11
pQs | s 371 | pQ10
— 10.16 mm — — ]
DQ6 [ A9 0.8 mm PP 36— | DQ9
pQ7 | CJ10 3511 | DQ8
NC | 13 321 | NC
NC | 14 311 [LcAs
WE | 15 30— [ucAs
RAS | 16 291 |BE/OE
Ne | Qa7 28 1| A8
A0 |18 271 | A7
I | ___| *NOTE: The JESD30
a1 | C1o 261 | a6 approved term for this
——— ———- package is PDSO-G
A2 | 20 251 1| A5
_Ai | 21 TOP VIEW 241 1] _A_4 |
vDD | 22 23] | vsSS
CONFIGURATION 128K X 16 256K X 16
ROW ADDRESSES A0 O A8 A0 O A8
COLUMN ADDRESS A0 O A7 A0 O A8
REFRESH COUNT/PERIOD 512/8 ms 512/8 ms

FIGURE 3.9.4-10

128K & 256K BY 16 BURST DRAM WITH 2 CAS IN TSOP2
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ROW ADDRESSES A0 A8
Nc | COLUMN ADDRESSES A0 O A8
REFRESH COUNT/PERIOD 512 Cycles/8 ms

LCAS

39

40

Page 3.9.4-16
256K x 16 BDRAM 40 Pin ZIP
| '
DQ8 |: 1 :l
2 DQ9Y
DQ10 |: 3
4 :| DQ11
vss |: 5
6 :| DQ12
DQ13 |: 7
8 :| DQ14
DQ15 |: 9
10 :| Vss
VDD |: 11
12 :| DQO
DQ1 |: 13
14 :| DQ2
DQ3 |: 15
16 :| VDD
DQ4 |: 17
18 :| DQ5
DQ6 |: 19
20 :| DQ7
NC |: 21
g 22 :l NC
WE |: 23 —
24 :| RAS
= [ ® :| Ao | *NOTE: The
Al [ 27 JESD30 approved
28 :| A2 | term for this
A3 I: 29 package is
30 :l vop| PSIP-P
VSs |: 31
32 :l A4
A5 |: 33
34 :| A6
A7 |: 35
36 :| A8
BE/OE [ 37 ——=| ADDRESS CONFIGURATION
38 :| UCAS
14

FIGURE 3.9.4-11
256K BY 16 BURST DRAM WITH 2 CAS IN ZIP
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16M X 16 DRAM

VDD 1 62 VSS NOTES

1. Pin numbers and pin count are for

pQo reference only. This is a pin rotation

N

61 DQ7

DDQ. VDD 60 VSSQ, VS only. Package dimensions are not spe-

DQ6 cified at this stage.

AW

DQ1 59

2. CBR refresh is the only standardized

DQ2) []5 58 DQs method of refreshing non—synchronous
VSSQ, VSS 6 57 VDDQ, VDp DRAMSs with densities of 256Mb and
higher.
s K % P 3. The standard refresh interval (tREF) for
NC| s 55 NC 256Mb DRAMS is 64ms. (7.8 us per row
VDD 9 54 VSS with 8K rows, 3.9 us with 16K rows.

4. (NC, VREF) is VREF on devices that

NC require an external voltage reference.

10 53

Ne| a1 52 NC, VREF 5. The VDDQ designator is used when the

12 62 PN 5t & power supply pins for the DQ /O drivers

are internally dc isolated from the other

Alisli 8

| I [ [ [ [ I I N B
7

O
O
O
O
C
C
O
O
C
O
O
O
s TSOP2,, UCE VDD power supply pins.
14 package 40 G 6. The VSSQ desig_nator is used when the
voo| ] 15 Dimensions, grpund refe_rence pins for the DQ I/O
undefined drivers are internally isolated from the
Ao| 116 See note, 47 A13 primary ground references (VSS)
All 17 46 A12
a2 ]is 45 AlL
A3l 19 44 A10
A4l 20 43 A9 *NOTE: The JEDEC Std. 0
term for the TSOP-2 pack-
As| 21 42 A8 age is PDSO-G.
A8l 22 41 A7
VvDD| [} 23 40 VSS
= » v ]
DQ8| (25 38 DQ15
VSSQ, vss| )26 37 VDDQ, VDp
DQe| (27 36 DQ14
DQ1o| []28 35 DQ13
DDQ, vDD| ] 29 34 VSSQ, VS
DQ11| [J30 33 DQ11
voo| 1 ropviewse 3 [VS°
Configuration 16M X 16
ROW ADDRESS A0-A13
COLUMN ADDRESS 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 3.9.4-12
16M BY 16 DRAM PIN ROTATION IN TSOP2
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512K X 32 DRAM

256K X 32 DRAM
128K X 32 DRAM

-t vob| 1 VSS >
< |— | ]2 DQ31—— 3
{001 s Q30— 3
< |—{D02| ]« DQ2d— 3
<« |—{p03| s DQ2g—— 3
< |voo| s VDD|— 3
<004 | []7 DQ27—— 3
€ 005| s DQ26—— 3
——{ D05 | o DQ25—— 3
<—|— 07| 1o DQ24—— 3
< —|Vvss| u Vss|—1 3
<08 12 DQ23— 3
«—|—{p09| 1364 PIN .35 ooz """ 5
<o) Jue 2500 ofy posl o]
] ]-2- mm R U
- DY J150.8 mm 541 [PQ2 '
1" {uo5| usPin Pitch 45 (755~ 5
0017 17 Q14— 3
<0013 18 DQ1e—{
15014 1o DQ17— |3
| 15015 20 DQ16— | 3
D e e P vss|—1 3
< |— Nc | 2 CEl|—} >
| —Vss| ]z B |—
;-----N-C- 24 3 |— -;
<! ™| B
< /| T |—
-/-\-9-;—- NC 127 A8 |— 3
<< A0 | 28 A7 |—
< |— Al | oo A6 |—1 3
<|— A2 | s A5 |—{
< — A | A |—1
;“"(,BD‘ O 32TOPVIEW 3 Vss |—— ‘;
ADDRESS STRUCTURE 128K X 32 256K X 32
ROW Address A0 OA8 A0 O A8
Column Address A0 OA7 A0 O A8

Refresh Cycles/Period

512 Cycles/8 mS

512 Cycles/8 mS

FIGURE 3.9.4-13
128K, 256K & 512K BY 32 DRAM WITH 4 CAS IN SSOP

512K X 32
A0 OA9
A0 A8

1024 Cycles/16 mS

Release 6r8



2M X 36 DRAM

512K X 36 DRAM

2M X 32 DRAM
512K X 32 DRAM

JEDEC Standard No. 21-C
Page 3.9.4-19

NOTE:

In addition to this
pinout for a 2M X
32 SDRAM, there

I I D L™ 7o | V8S f——1—> is another one that
DQO pqo | 2 69 [pQ31 DQ35 has the DQ pins at
bo1 oot | s ™ m e DO34 the outer ends of

it vt inlnl e ooy il o i the package and
DQ2 DQ2 4 67 DQ29 DQ33 . R

i il i el O e i e the control pins in

3= 1o Os 6611 |DQ28F— DQs2F—> the center and su-

vop | e 65 |vss perceeds this one.
DQ4 paa | 7 64 |oQz7 DQ31 The other device

ool o0s | e ealh [oa7|—a{oqu0—= should be u_sed for

| [--- |- [--- all new designs. It

i i i el L= 62 |PQ25—>10Q20—> is found in figure
DQ7 pQ7 | (1o 61[] [pQ24 DQ28 3.9.4-16.

DQ8 Ne | [Ju o] | NC DQ27

voD | 12 70 PIN 593 |Vss \ES
DQ9 pes | ]z SOJ ssf] [pQ23 DQ26
DQ1 DQo | [J14 gsgpz 57 ] |DQ22 DQ25

it et ot 10.16 mm ===~ |==~|7~2| The 512K parts are

220 % Mo-133 B [2EUTZ¥CT approved with a TSOP2
DQL DQ11| 16 s5] |DQ20 DQ23 package that has a pin

-==l=-=--=---- See note by~ it il it pitch of either 0.8 mm or

T 1—1'°° [ v on P VS| 0.65mm. The 2M parts
DQ13 oo12| [Jis TSOP2 537 [ooie DQ22 are approved with 0.8

———|==—|---|--- pin pitch -——|-=—|-={--- mmonly.

DQ14 DQ13| [J19 52| ] |DQ18 DQ21
DQL DQ14| [J20 s51[] |pQ17 DQ20
DQ1 pQ15| 21 50[] |pQ16 DQ19
<« Do17le—] ne | 22 N m L T
11—V | = 48[ | CEO [————— + NOTE: The JEDEC Std.
N | C2s < |Tt' 30 term for the TSOP-2
B e e -—-|------[---| package is PDSO-G.
NU | 25 46 |CE2
NU | J26 45] |CE3
RE | 27 auf] | w
Ao | [Jes @] |T

| g gl Tl T e Bl

12| > afl (he | A N | A

- 9 wp e | Ao NG| Ao

A4 | 32 39 | A9

A5 | 33 38 ] | A8 >

A6 | Q34 7] | A7 -

voo | s TOP VIEW sy [vss -
CAPACITY 512K 2M
ADDRESS FIELD 1K REFRESH 4K REFRESH 4K REFRESH 8K REFRESH
ROW ADDRESS AO-A9 AO-Al1 A0-A11 A0-A12
COLUMN ADDRESS AO-A8 A0-A6 AO0-A8 AO-A7

FIGURE 3.9.4-14

512K & 2M BY 32 & 36 DRAM IN SOJ & TSOP2

Release 6r10
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8M X 32 DRAM

VDD

DQO

DDQ, VDD

DQ1

DQ2

SSQ, VSS

DQ3

DQ4

DDQ, VDD

DQ5

DQ6

SSQ, VSS

DQ7

NC

VDD

VDD

NC

DQ16

SSQ, VSS

DQ17

DQ18

DDQ, VDD

DQ19

DQ20

SSQ, VSS

DQ21.

DQ22

DDQ, VDD

DQ23

VDD

Iﬂ'lnnnnnnnnnnnnnnnnnn

goooooooononnonnoannnnnn

© © N o o A~ W N P
©
~

=
o

11
12 7

13 88 PIN
14 TSOP2

5 Package

16 Dimensions
17 undefined

18 See note.

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
M
42
43

a4 TOP VIEW

bbb bduuuuyuyud

bbbttt ooood

VSS

DQ15

VSSQ, VS

DQ14

DQ13

VDDQ, VD

DQ12

DQ11

VSSQ, VS

DQ10

DQ9

VDDQ, VD

DQ8

NC

VSS

NC

NC

NC, VREF

A13

A12

All

A10

A9

A8

A7

VSS

NC

DQ31

VDDQ, VD

D

DQ30

DQ29

VSSQ, VS

DQ28

DQ27

VDDQ, VD

DQ26

DQ25

VSSG, VS

DQ24

VSS

NOTES

1. Pin numbers and pin count are for
reference only. This is a pin rotation

only. Package dimensions are not spe-
cified 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
256Mb DRAMSs is 64ms. (7.8 us per row
with 8K rows, 3.9 us with 16K rows.

4. (NC, VREF) is VREF on devices that
require an external voltage reference.

5. The VDDQ designator is used when the
power supply pins for the DQ /O drivers
are internally dc isolated from the other
VDD power supply pins.

6. The VSSQ designator is used when the

ar n DQ IO
drigers are intefihally Bolated from the
prighary groundireferdces (VSS)

The JEDEC Std. No. 30

designator for the TSOP2

package is PDSO-G

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.

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

FIGURE 3.9.4-15
8M BY 32 DRAM PIN ROTATION IN TSOP2
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2M X 32 DRAM
VDD 1 86 VsS
DQO 2 85 DQ15
DDQ, VDD 3 84 VSSQ, VS
DQ1 4 83 DQ14
DQ2 5 82 DQ13
vss vss| e st [vooo,vol
DQ3 7 80 DQ12
DQ4 8 79 DQ11
DDQ, VDD 9 78 VSSQ, VS
DQ5 10 77 DQ10
DQ6 11 76 DQ9
SSQ, VSS 12 75 VDDQ, VD
DQ7| 13 86 PIN 74 DQ8
NC 14 TSOP2 73 NC
VDD 15 10..16 mm 72 VSS
TED 16PP =0.5mm 71 [CEL
CE2 17 70 [CE3
Wi 18 69 NC
RE 19 68 G NOTES
NG 20 7 NG 1. The standard refresh period is 64 ms.

2. The VDDQ designator is used when the

N 2 66 e power supply pins for the DQ /O drivers
22 65 are internally DC isolated from the VDD
ALL 23 64 A7 power supply pins.
A10 24 63 A6 3. The VSSQ designator is used when the
A0 25 62 A5 ground reference pins
Al 26 61 A4
A2 27 60 A3
NC 28 59 NC The JEDEC Std. No. 30
VDD 29 58 SS designator for the TSOP2
e 30 57 o package is PDSO-G
DQ16 31 56 DQ31
SSQ, VSS 32 55 VDDQ, VDI
DQ17 33 54 DQ30
DQ18 34 53 DQ29
DDQ, VDD 35 52 VSSQ, VS
DQ19 36 51 DQ28 Configuration 2M X 32
DQ20 37 50 DQ27 ROW COUNT 4K Rows
v cfe ef foip oUADRESe Aol
DQ21 39 48 DQ26
DQ22 40 47 DQ25
DDQ, VDD 41 46 VSSG, VS
DQ23 42 45 DQ24

VDD VSS

&
goooooonooonooononoononnnononnononononnonnn

gttty DU o
>

43 TOPVIEW 44

FIGURE 3.9.4-16
2M BY 32 DRAM IN TSOP2
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O| O
olol S|z
o| o

256K X 32 DRAM | z
N

P4
(@]

P4

P4

P4

zZlZ|1Z2|1Z2|Z2

SSA
1£0a
cOa

o

SSA
620a

A00000n0

O0000000nmnn

11

12

13

14

15

17

18

19

20

21

22

23

24

25

26

27

RAS 28

NC
NC

29

30

A00000000000000000000000000000A7

/100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83

100 PIN

TQFP or QFP

16 20 mm X 14 mm
0.65 mm PP

TOP VIEW

31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

2

82

80 DQ28
VDD
DQ27
DQ26
VSs
DQ25
DQ24
VDD
DQ15
DQ14
VSS
DQ13
DQ12
VDD
VSS
VDD
DQ11
DQ10
Vss
DQ9
DQ8
VDD
NC

CAS3
CAS1
NC

79

78

7

76

75

74

73

72

71

70

69

68

67

66

65

64

63

62

61

60

59

58

57

56

55

54

ol

53

NC
A8

52

51
49 50

oot odududn

dut

> | >
o|FR N |®

glo|0
O

(¢}

(¢}

guuubuoobiuuuuuoy

(e}

>
OOOOO%bU‘

> | >
o~

Note: This device conforms to the EDO data
out characteristic defined in Par. 3.9.5.7, and
follows the same basic pin sequence as the
SDRAM shown in Fig. 3.11.4-4 and the
SGRAM shown in Fig. 3.10.3—4

Configuration

ROW ADDRESS
COLUMN ADDRESS
REFRESH PERIOD
# ROWS REFRESH

FIGURE 3.9.4-17

256K BY 32, EDO DRAM IN QFP

256K X 32
AO0=A8
AO0=A8

8mS
512
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1M X 16 DRAM
VDD 1] v [46] VSS
| bQo | 2] (45| | DQ1s]|
| Dot EN m | DQ14]
| DQ2 | 1 46 PIn USON (@ | DQ13|
DQ3 [5 ] [42] DQ12
oo = (7mmx12mm) ;| e |
7DQ47 7] [40] | DQ11|
DQ5 8] [39] DQ10
DQ6 9] PP =05 mm [38] | DQo |
| b7 | [10] Ed | DQs |
| nC | 1] E3 | NC |
| nC | 2] v [35] | NC |
| NC | [13] [34] | NC |
ne | 14) (33| | Tcas |
| We | 1151 [32] | Ucas |
RAS [16] [31] OE
Tan| | (1) MO-196 ml| | A |
| A0 | [18] [29] s |
A0 | [19] (28] A7 |
a1 | 20] (27| | As |
| A2 | 21 (26 A5 |
A3 | 22 (25 Y
| voD | [23] [24] l'vss |
Organization 1M x 16
Row Address A0 to A11
Column Address A0 to A7

FIGURE 3.9.4-18
1M BY 16 DRAM IN USON
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VDD

DQO

DQ1

DQ2

DQ3

VDD

DQ4

DQ5

DQ6

DQ7

NC

VDD

NC

NC

NC

NC

WE

RAS

NC

NC

NC

NC

A0

Al

A2

A3

A4

A5

VDD

VSS

DQ15

DQ14

DQ13

DQ12

VSS

DQ11

DQ10

DQY

DQ8

NC

VSS

NC

NC

NC

NC

LCAS]

UCAS

OE

NC

NC

Al12

All

Al10

A9

A8

A7

A6

VSS

4M X 16 DRAM
i N (58
2] (57|
3] (56|
(4] [55]
5] . (54]
51 58 Pin USON =
7] (52|
o (10 mm x -
N 15 mm) (50
[10] [49]
[11] [48|
[12] [47]
3 P=0.5 mm 8
[14] [45]
[15] - [44]
[16] [43]
[17] [42|
(18] [41]
% MO0-196 =
[20] [39]
[21] (38
[22] [37]
(23] [36]
[24] [35]
[25] [34]
[26] [33]
[27] [32
(28] [31]
[29] [30]
Organization 4AM x 16
Row Address A0 to A1l
Column Address A0 to A9

FIGURE 3.9.4-19
4M BY 16 DRAM IN USON
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