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3.9.3.1 - 32K BY 8 DRAM IN DIP

CAPACITY—32K WORDS OF 8 BITS,
PACKAGE—28 PIN DIP, 0.6“ WIDE
PIN ASSIGNMENT—Fig. 3.9.3-1

3.9.3.2-32K BY 8 DRAM IN RCC

CAPACITY—32K WORDS OF 8 BITS,
PACKAGE—32 PAD (PIN) RCC, 0.450" X 0.550"
PIN ASSIGNMENT—Fig. 3.9.3-2

3.9.3.3-512K BY 8 & BY 9 DRAM IN SOJ, TSOP2, & ZIP

CAPACITY—512K WORDS OF 8 & 9 BITS,
LOGIC FEATURES—MULTIPLEXED ADDRESS
PACKAGE—28 PIN SQOJ, 0.400" WIDE
—28 PIN TSOP2, 0.400“ WIDE
—28 PIN ZIP, 0.475" WIDE
PIN ASSIGNMENT—SO0J & TSOP2, Fig. 3.9.3-3
—ZIP, Fig. 3.9.3-4

3.9.3.4 - 512K BY 8 & BY 9 NON-MUX DRAM IN SOJ

CAPACITY—512K WORDS OF 8 & 9 BITS,

LOGIC FEATURES—NON-MULTIPLEXED ADDRESS
PACKAGE—36 PIN SOJ, 0.400* WIDE

PIN ASSIGNMENT—Fig. 3.9.3-5

3.9.3.5-2M BY 8 & 9 DRAM IN SOJ & TSOP2

CAPACITY—2M WORDS OF 8 & 9 BITS,
LOGIC FEATURES—MULTIPLEXED ADDRESS
—At the option of the manufacturer, these parts may utilize either 2K or 4K
refresh cycles
PACKAGE—28 PIN SOJ or TSOP2, 0.300" or 0.400“ WIDE, 0.050” PIN PITCH for 2M BY 8 Part
—32 PIN SOJ or TSOP2, 0.400“ WIDE, 0.050" PIN PITCH for 2M BY 8 or 9 Part
PIN ASSIGNMENT—Fig. 3.9.3-6

3.9.3.6 -8M BY 8 & 9 DRAM IN SOJ & TSOP2

CAPACITY—8M WORDS OF 8 or 9 BITS,
LOGIC FEATURES—MULTIPLEXED ADDRESS
—At the option of the manufacturer, these parts may utilize either 4K or 8K re-
fresh cycles
The X8 part is available in two package sizes as defined below. The pin rotations of the two are
essentially the same with the exception of two NC pins.
PACKAGE—34 PIN S0J, 0.500“ WIDE
—34 PIN TSOP2, 0.500“ WIDE, 0.025” PIN PITCH
PIN ASSIGNMENT—Fig. 3.9.3-7
PACKAGE—32 PIN S0J, 0.400" Wide
—32 PIN TSOP2, 0.400“ WIDE, 0.050" PP
PIN ASSIGNMENT—Fig. 3.9.1-12

3.9.3.7 - 32M X 8 DRAM IN TSOP2 PIN ROTATION

CAPACITY— 32M WORDS OF 8 BITS
LOGIC FEATURES—Multiplexed Address, Common DATA I/O
PACKAGE—TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED
PIN ASSIGNMENT—Fig. 3.9.3-9
NOTE: This standard defines a pin rotatio _n only. The package details, dimension and
pin count, are not defined at this time.
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3.9.3.8 -4M & 8M X 8 DRAM IN SOP

CAPACITY— 4M & 8M WORDS OF 8 BITS
LOGIC FEATURES—Multiplexed Address, Common DATA I/O
PACKAGE—32 PIN SOP, 11.18 mm WIDE
PIN ASSIGNMENT—Fig. 3.9.3-10
3.9.3.9-2M BY 8 DRAM IN USON

CAPACITY—2M WORDS OF 8 BITS

LOGIC FEATURES—Multiplexed Address

PACKAGE—28 PAD USON, 7 mm WIDE, 0.8 mm Pad Pitch
PIN ASSIGNMENT—Fig. 3.9.3-11

3.9.3.10 - 8M BY 8 DRAM IN USON

CAPACITY—8M WORDS OF 8 BITS

LOGIC FEATURES—Multiplexed Address

PACKAGE—36 PAD USON, 10 mm WIDE, 0.8 mm Pad Pitch
PIN ASSIGNMENT—Fig. 3.9.3-12

Release 9



32K X 8 DRAM

* 32K X 8 SRAM

16K X 8 SRAM

* 8K X8 SRAM

4K X 8 SRAM

2K X 8 SRAM
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32K BY 8 DRAM IN DIP
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32K X 8 DRAM

32K X 8 SRAM
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Release 2

512K X 9 DRAM

512K X 8 DRAM
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512K BY 8 & 9 DRAM IN SOJ
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512K BY 8 & 9 DRAM IN ZIP
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512K X 9 DRAM

512K X 8 DRAM
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FIGURE 3.9.3-5
512K BY 8 & 9 NON-MUX DRAM IN SOJ
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2M X 8/9 DRAM, 0.4”

2M X 8 DRAM, 0.3" or 0.4”

ROW/REFRESH ADDRESSES A0 THROUGH A10 A0 THROUGH All

COLUMN ADDRESSES

2M BY 8 & 9 DRAM IN SOJ & TSOP2

A0 THROUGH A9

FIGURE 3.9.3-6

I: 32 PIN
] 1]
pDQ1 | 3| vop |1 | ] 28 PIN 1 |28| vss |[30]| Dos
DQ2 |4| poo |2 | 1 |27| DQ7 | 29| DQ5
DQ3 | 5| po1 |3 | [ 1 |26| DQ6 | 28| DQ4
DO8 | 6| pqz |4 | [ 1 |25| pos |27| cE
— 1 T " 7 28 & 32 PIN 1 T T T T T —
w7 P s 0.400" — 24| D04 |26] G |
RE |8| W |e| 28 PIN — 1 (23| ce |25| NC
I D A 0.300" 1 1
Nne |9 RE | 7| T Sgr_ J 1|22 G |24| nC
T T T T TSOP-2 1T T T T T
A11, NC | 10|A11, Nc| 8 | [ 1 |21] A9 |23| A9
A10 |11| Aa10 |9 | ] 1 {20] A8 |[22] nas
A0 |12| Ao |10| ] 1 |19| A7 |21| A7
Al 13| A1 |11 | PIN PITCH 1 (18| A6 |20]| A6
| _ {1 | _] 0.050” 1 1 __ _
A2 |14 a2 |12 [ 1 |17| A5 |19| A5
A3 |15| A3 |13| [ [ 1 |16| A4 |18 A4
vbD |16 vpbp |14 | TOP VIEW 1 |15| vss | 17| vss
2K REFRESH 4K REFRESH % Note: The JEDEC Standard 30

term for the TSOP-2 package is

A0 THROUGH A8

PDSO-G
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8M X 9 DRAM
8M X 8 DRAM
16M X 4 DRAM
64M X 1 DRAM
< VDD | 1 34—
<«—F—(pQo | D |2 33| o | pQ3| DQ7 |—m=
@——|[DQ1 [ NC |3 321 | NC | DQ2 | DQE [—
¢— | DQ2 — | NC |14 311 | NC | NC | DQ5 [—®»
<¢— | DQ3 @— | NC | []5 30 1| NC | NC | DQ4 |—»
DQ8 @———| NC | 56 20| NCc | NC | vss
[ - N 34 PIN =" " | " [T 1
¢— | VDD [—| NC | [}~ 28 1| CE >
| _ ] SOJ 11
< W | s or 7| ne | © | —F—
| _ ] TSOP2 I (U PR SR |
-¢ RE 9 26 NC >
| — ] - 0.500” — I U PR SR
- NC 10 PP= 0.05" 25 Al2 |—BA12, N —B
- A0 | [n 241 | AL -
-t Al [ 12 231 | A10 >
<t A2 | 13 227 A9 -
<t A3 [ []a4 211 | A8 -
<t A4 a5 20 AT >
< AS | 16 19 A6 B
- VDD [ [J117 TOPVIEW 18 VSS
ROW, COLUMN, & REFRESH ADDRESS CONFIGURATIONS
DEVICE CONFIGURATION 64M X 1 16M X 4 8M X 8(9) 8M X 8(9)
REFRESH COUNT 4K Refresh 8K Refresh
ROW/REFRESH ADDRESSES AO Through A12  AO Through A12  AO Through A11  AO Through A12
COLUMN ADDRESSES A0 Through A12 A0 Through A10  AO Through A10  AO Through A9

This standard recognizes that some early deliveries of these parts may have to be in a 0.6” wide package

FIGURE 3.9.3—-7

8M BY 8 & 9 DRAM IN SOJ & TSOP2
Release 4a
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* Pin 24 is NC for the 16M X 4 & 8K X 8 parts with a 4K Refresh.

DEVICE CONFIGURATION
ROW COUNT

ROW ADDRESSES
COLUMN ADDRESSES

ROW & COLUMN, ADDRESS CONFIGURATIONS

64M X 1 16M X 4 16M X 4
4K Rows 8K Rows
A0 = Al12 A0 = All A0 = Al12

A0 = Al12 A0 = All A0 = Al10

FIGURE 3.9.3-8
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8M BY 8 DRAM IN SOJ & TSOP2
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32M X 8 DRAM
64M X 4 DRAM
e | VDD 1 40 VSS |—>
<~ | DQO 2 39 DQ1 | DQ3
— hobo. VssQ|—_— ]
«—— \VDDQ, S
__Jwr.| Y° il R N
DQ1| NC 4 37 NC | DQ2
- | - PR S NOTES
| NC 5 36 NC |[—| 1. Pin numbers and pin count are
- - —— ——d___ forreference only. This is a pin
NC, rotation only. Package dimensions
«—— | NC —> . :
SR PR © 40PIN *° VREF| "]  are not specified at this stage
— 2. CBR refresh is the only

w 7 TSOP2 34 CE standardized method of refreshing
T -R_E - or -E- 7™~ non-synchronous DRAMs with
- 8 goJ 38 —> densities of 256Mb and higher.
le— | VDD 9 32 VSS »| 3. The standard refresh interval
———|——— - —d—-4 (REF)for 256Mb DRAMSs is 64ms.

AOQ 10 Package 31 A13 (7?] lizlger row with 8K rows, 3.9 us

i ; t rows.

—ee——- Dimensions -—dq-=-4

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 I/O drivers are internally dc
isolated from the other VDD power
supply pins.
= =T == 6. The VSSQ designator is used
A8 [—>  when the ground reference pins for
====== the DQ I/O drivers are internally

Al2 |—>

11 undefined 30
12 See note. »g

All |—

Al10 [—

13 28

A9 |—

14 27

15 26

>

[
N Y v v v v v I I
JrJrJgrJrJrJrJrJr Jr Ji Ji Jr J L J L J L J L JL JL 1L

<« | A6 16 25 A7 [—* isolated from the primary ground
———|——-— = ===== references (VSS)
DQ4 | NC 17 24 NC | DQ7
~~"|Vopq, VssQ|___ .
~— | vDD 18 23 vas
DQ5 | DQ2 19 22 DQ3 | DQ6
«—— | VDD 20 TOP VIEW 21 VSS |—»
64M X 4 32M X 8
ROW ADDRESSES A0 TO A13 A0 TO A13
COLUMN ADDRESSES A0 TO All A0 TO A10

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

FIGURE 3.9.3-9
32M BY 8 DRAM PIN ROTATION IN TSOP2
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8M X 8 DRAM
4M X 8 DRAM
<€— VDD |:1 32:| VSS [
< DQO |:2 31:| DQ7 [
<€— DQ1 |: 3 30 :| DQ6 [
<€— DQ2 |: 4 29 :| DQ5 [
<€—DQ3 |: 5 39 PIN 28 :| DQ4
< N 6 27 VSS [
<rellle gop ] |vss>
<€—\DD 7 26 CE [
1 L 11.18 mm u It
< W |: 8 25 :| G >
Reo| R |[ ]9 24| ] | nc |REL
< A0 |: 10 23 :| ALl [
< Al |: 1 22 :| A10 [
< A2 |: 12 21 :| A9 [P
<— A3 |: 13 20 :| A8 [
€ A4 |: 14 19 :| A7 [P
< A5 |: 15 18 :| A6 [P
-<— —>
VDD |: 16 opview V7 :| VSS
Row, Column, & Address Configuration
Device Configuration 4M X 8 8M X 8
Refresh Count 4K 4K
Row/Refresh Addresses A0=A11 A0=A11
Column Addresses AO0=A9 A0=A9

FIGURE 3.9.3-10
4M & 8M BY 8 DRAM IN SOP
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2M X 8 DRAM
4M X 4 DRAM
16M X 1 DRAM
VDD | VDD | VDD [1] / [28] VSS | VSS | VSS
bo|pco| o | |[2] , 2| | o |pe3|oor|
ootloalne | | 28 Pin USON @ | [nc |poz|os]
ooz [wE |7E | E(?mmlemm)@ oas | A | 0os |
003 |ras | mms| |5 PP=0.8 mm @| |nc |oE |ood]
WE |Aw |AL| |8 | |ao |as |cAs|
|RAs [ne [NC | |[T] 2| [nc |nc |oE |
mincine |ne || [E] 2| [Nc [ne |ao |
| a10 a0 |a0| |9 20| |as |as |as |
(a0 |a0 A0 | | as| (a7 |a7 |A7 |
| | MO-196 e e (e
2 a2 |m2 | |3 @ | [as |as |as |
(a3 (a3 (w3 | | 16| |a4 |aa |Aa |
voo|vop |vop| | (14 s | |vss|vss|vss|
Organization 16M x 1 AM x 4 (2l2<MR><(ef?esh) ( 42KMR>:3§ esh)
Row Address A0 to A1l A0 to A1l A0 to A10 A0 to A1l
Column Address | AOto All A0 to A9 A0 to A9 A0 to A8

FIGURE 3.9.3-11
2M BY 8 DRAM IN USON
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8M X 8 DRAM
16M X 4 DRAM

VDD| VDD 1] N 38| VSS|Vss
DQO | DQO 2] 35 DQ3| DQ7
pai/oell  |[3] 36 Pin USON (| |poz|os
bQ2|ne 4 (10 mm x 15 mm}s|  |NC |bes
DQ3|NC (5] P=0.8 mm 32 NC |DQ4
NC |NC 6] 31 NC |vss
VDD|NC (7] MO-196 [30) CAS|CAS
WE |WE 8] [29) OE |OE
NC |NC 9] ‘ 28 NC |NC
NC | NC 19 o 27 NC |NC
RAS|RAS 111 ‘ 28] A12 NC
A0 | AO 112 [25] All ALl
Al |AL 13 24 A10 |A10
A2 | A2 (14 23] A9 | A9
A3 | A3 115 22 A8 | A8
A4 | A4 116 21 AT | A7
A5 | A5 117 20| A6 | A6
VDD| VDD, g [19] VSS|Vss

Organization 16M x 4 8Mx 8

Row Address A0 to A12 A0 to A1l

Column Address AO to A10 A0 to A10

FIGURE 3.9.3-12
8M BY 8 DRAM IN USON
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