DENSE-PAC 32 Megabyte CMOS DRAM
MICROSYSTEMS DP3ED8MX32RSW

ADVANCED INFORMATION

DESCRIPTION:
The DP3EDSMX32RSW is an 8 Meg x 32 Dynamic RAM 5O DIMM module. The module is constructed of four
4 Meg x 16 Dynamic RAM's which are sudace mounted on an industry standard 7 2-pin 5C DIMM substrate.

The DP3EDBMX32RSW provides for a compatible upgrade path from lower density JEDEC compatible madules.
The module features high speed access times, common data inputs, outputs, Address, TAS, Output and Write Enables,
with power decoupling capacitors.
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DP3ED8MX32RSW Dense-Pac Microsystems, Inc.

ADVANCED INFORMATION

RECOMMENDED OPERATING CONDITIONS ABSOLUTE MAXIMUM RATINGS _
Symbol Parameter Min.] Typ.| Max. |Units Symbol Parametier Value Units
Ve Supply Voltage 30| 3.3 3.6 v Ts1c | Storage Temperature -55 to +125 o
Input ; " -0.5 to min. .
Vi L(Ev Voltage 0.3 0.8 v Vo | Voltage on Any Pin Neot0.5, 4.6 Y
Vi Input High Voltage | 2.0 Vee+0.3| WV Vee | Ve Supply Voltage -0.5t0 +6.4 v
0 i lout | Qutput Current 50 mA
Ta | RO 0 [+25| +70 | eC
emperature
NOTE:  All voltages refersnced 1o Vss. AC TEST CONDITIONS
input Pulse Levels OV to 2.4V
CAPACITANCE: ts = 25°C, f = 1MHz Input Pulse Rise and Fall Times 5ns *
Symbol Parameter Max. | Unit | Condition Input Timing Reference Levels 1.2V
Capr_| Address Input 30 Output Timing Reference Levels 1.2V
Coas % Input 15 * Transition measured between 0.6V and 2.GV.
Cras | RAS Input 10 pFE | Vin=0V
Cwe_ Wite E"ag'g 20 OUTPUT LOAD
O ata Inpututput 20 Load CL Parameters Measured
1 100pF except fgz
2 Spk toz
PRESENCE DETECT & 1D PINS
PIN 50ns 60 ns +5V
PD1 N.C. N.C. Figure 1. Qutput Load
PD? N.C. N.C. ** Including Scape and Jig Capacitance.
PD3 Wsg, Vg 1.1KQ
PD4 Vg Vs
PD5 Vss N.C. Dour
PDe Vs N.C.
PD7 N.C. N.C. Cu* I 48002
DC OPERATING CHARACTERISTICS
Symbol Characteristic Conditions . 58ns , 60ns Units
Min. Max. Min. Max.
CAS0 - CAS3 -4 +4 -4 +4
N Input Leakage Current AD-A11, WE -16 +16 -16 +16 HA
RASD - RAS2 -8 +8 -8 +8
lout Output { eakage Current -5 +5 -5 +5 UA
: RAS and TAS cycling
lco Operating Current @ toc = min. 880 800 mA
lco Standby Current @ =CAS -—-_E =ViH 8 8 mA
lccs | RAS - Only Refresh Current %\i{::v‘rkr';ir?f\ S Cycling 880 800 mA
RAS and TAS Cycling
lecs Extended Data Qut Mode @ lac = min, 880 800 mA
’ RAS =TAS = =
lces Standby Currenit Ve -0.2V 4 4 mA
TAS - Before - RAS RAS and TAS Cycling
lccs Refresh Current @ tre = min. 880 800 mA
Yo Output Low Voltage lop = 2.0mA 0.4 0.4 Y
Vou Output High Voltage log = -2mA 2.4 2.4 \Y4
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Dense-Pac Microsystems, Inc. DP3ED8SMX32RSW

ADVANCED INFORMATION

A_C. OPERATING AND CHARACTERISTICS (Ve = 3.3V +0.3V, Ta = 0°C to 70°0)
No. | Symbol Parameter 50ns 60ns Unit
Min. Max. Min. Max.
1 tre Randoem Read or Write Cycle Time 84 104 ns
2 trwe | Read Modify Write Cycle Time 116 140 1s
3 trac | Access Time from RAS 3 4. 10 50 60 ns
4 lcac Access Time from CAS 345 13 15 ns
5 taa Access Time from Column Address 4 10 25 30 ns
6 toz CAS to Output in LOW-Z 3 3 3 ns
7 ez Output Buffer Turn-Off Delay From CAS 11 3 13 3 15 ns
8 tr Transition Time (rise and fail) 2 2 50 2 50 ns
9 tep | RAS Precharge Time 30 40 ns
10 | tgas | FAS Pulse Width 50 10,000 60 10,000 | ns
11 togH RAS Hold Time 13 15 ns
12 tosH CAS Hold Time 38 45 ns
13 | teas | CAS Pubse Width 12 8 10,000 10 10,000 | ns
14 | wep | FAS to TAS Delay Timet 20 37 20 45 ns
15 RAD RAS to Column Address Delay Time 10 15 25 15 30 ns
16 | tcee | TAS to RAS Precharge Time 5 5 s
17 Tasr Row Address Setup Time a 0 ns
14 trAH Row Address Hold Time 10 10 ns
19 tase Column Address Setup Time 0 0 ns
20 | tean Column Address Hold Time 8 10 ns
21 trAL Column Address to RAS Lead Time 25 30 ns
22 tres Read Command Setup Time 0 0 ns
23 tRey Read Command Hold Time Referenced to CAS 8 0 0 ns
24 trrH Read Command Hold Time Referenced to RAS & 0 Q ns
25 BWieH Write Command Hold Time 10 10 ns
26 wp Write Command Pulse Width 10 in ns
27 | twwr | Wirite Command to RAS Lead Time 13 15 ns
28 towl Write Cornmand to CAS Lead Time 8 10 ns
29 tos Data-In Setup Time ? 0 0 ns
a0 tOH Data-1n Hold Time ¢ 8 10 ns
31 TreF Refresh Period 32 32 ms
32 twes Write Command Setup Time 7 Q 0 ns
33 | town | CAStoWE Delay Time 7 30 34 ns
34 | tawp | RAS to WE Delay Time 7 67 79 ns
35 | tawp | Column Address to WE Delay Time 7 42 54 ns
36 tesr CAS Set Up time (CAS Before RAS Refresh} 5 5 ns
30A788-00
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DP3ED8MX32RSW Dense-Pac Microsystems, Inc.

ADVANCED INFORMATION

AJC. OPERATING AND CHARACTERISTICS (Voo = 5.0VE£10%, Ta = 0°C to 70°C) (Continued)
No. | Symbol Parameter 50ns Gons Unit
Min. Max. Min. Max.
37 | tour | TAS Hold Time (TAS Before RAS Refresh) 14 10 10 ns
38 trpc RAS to TAS precharge time 5 5 ns
a9 topa Access time From CAS Precharge 2 28 a5 ns
40 tHPe Hyper Page Cycle Time 13 20 25 ns
41 | taprwe | Hyper Page Read Modify Write Cycle 13 47 56 ns
42 fcp CAS Precharge Time (Hyper Page Cycle) 3 10 ns
43 rase | RAS Pulse Width (Hyper Page Cycle) 50 200,000 60 200,000 us
44 | tpner | RAS Hold Time From TAS Precharge 30 35 ns
45 | tcpwn | CAS Precharge to WE Delay Time 47 54 ns
46 | twre | WE to RAS Precharge time {C-B-R Refresh) 10 10 ns
47 | twrn | WE to RAS Hold Time (C-B-R Refresh) 10 10 ns
48 tooH Outpit Data Hold Time 5 5 ns
49 ipez Output Buffer Turn Off Delay From RAS 12 3 13 3 15 ns
50 | twez | Output Buffer Turn Off Delay From WE © 3 13 3 15 ns
51 twep | WE to Data Delay 15 15 ns
52 | twpr | WE Pulse Width (Hyper Page Cycle) 5 5 ns
NOTES:
1. An initial pause of 200ps is required after power-up followed by eight RAS refresh cycles (RAS-ONLY or CBR) before proper

operation is assured.

. ¥iH (min.) and VL {max.) are reference levels for measuring timing of input signals. Transition times are measured between ViH
(min.) and Vi (max.) and are assumes to be 2ns for all inputs.

3. Measured with the load equivalent to (1) one TTL load and 100pF.
4. Operation within the trep (max.) limit ensures that trac (max.) and can be met. trep (max.) is specified as a reference point

only. If trcp is greater than the specified trop (max.) limit, then access time is controlled exclusively by teac.

5. Assumes that tkon 2 trop (max.).
6. This parameter defines the time at which the cutput achieves the open circuit conditions and is not referenced to VoL or Von.
7. twis, tlewe, Towb and tawp are non restrictive operating parameters. They are included in the data sheet as electric characteristics

only. If twes 2 tawp (min), the cycles is an early write cycle and the data output will remain high impedance for the duration of
the cycle. If tawp 2 towp (min), trwo 2 trwno (min), then the cycle ie a read-modify-write cycle and the data output will contain
the data read from the selected address. If neither of the above conditions is satisfied, the condition of the data out is
indeterminate,

8. Either tror or RrH must be satisfied for a read cycle.
9. These parameters are referenced to the TAS leading edge in early write cycles.
16. Operation within the trap (max.) limit insures that trac {max.} can be met. trap(max.} is specified as a reference point only. If

11.

12.

iraD is greater than the specified trap (macc.) limit, then access time is contralled by taa.

{orz (max.) and trez (max.) define the time at which the output achieves the open circuit condition and are not referenced to
output voltage level.

If RAS goes high before TAS high going, the open circuit condition of the output is achieved by TAS high going. If TAS goes
high before RAS high going, the open circuit condition of the output is achieved by RAS high going.

13. tasc 2 6ns. Assume t1= 2.0ns
14. It can get less TAS before RAS current loss if toHr 2 teas or TAS £ 0.2V at TAS before RAS refresh mode.
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Dense-Pac Microsystems, Inc.

DP3ED8SMX32RSW

ADVANCED INFORMATION

READ CYCLE
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DP3EDB8MX32RSW

Dense-Pac Microsystems, Inc.

ADVANCED INFORMATION

HYPER PAGE READ CYCLE
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Dense-Pac Microsystems, Inc. DP3ED8SMX32RSW

ADVANCED INFORMATION

HYPER PAGE READ AND WRITE MIXED CYCLE
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DP3ED8MX32RSW Dense-Pac Microsystems, Inc.

ADVANCED INFORMATION

CAS - BEFORE- RAS REFRESH CYCLE: WE, Address = Don’t Care
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Dense-Pac Microsystems, Inc.

DP3ED8SMX32RSW

ADVANCED INFORMATION

ORDERING INFORMATION

DP 3ED BM X

R Sw
ACK

<

PREFTX _TYPE MEMQRY DES
DEPTH

5
MEMDRY
wHTH

=)

ESIG P

AGE

Blank GOLD CONTALCTS
T TIN CONTACTS

e s B COMMERCIAL

58 99ns
6n Bdns

F2-PIN SO DiMM

|
I
I
| 16 MEGABIT BASED
|
1
|
1

Q¢ to +78°C

MEMORY MORULE WITHOUT SUPPORT LOGIC
3.3 WOLT, EDQ MODE, DRAM

MECHANICAL DRAWING

FRONT VIEW

r72.35®i.®25 EEE—

g @70 (2%)

«lL.m@ ‘

L - s

SIDE VIEW

ﬁ
T 1,000,414 %W

—-”—— B49x BR4

158" MAX,

BACK WIEW
197
"_ 2,834 {
. 17 ‘
3575 F 9 ‘ RESISTOR DETAL
' Gi@ns | /Ons
IEEREE
k2| 00 | OO
R3| mm | mm
R4| O |
R5| OO | I
. Rs| OO | OO
g, r7| OO | OO
C2

Dense-Pac Microsystems, Inc.
7321 Lincoln Way 4 Garden Grove | California 92841-1431

(714) 898-0007

(800} 642-4477 (Outside CA)

& FAX: (714) 8971772 &

hitp:/fwww.dense-pac.com

30A193-00
REYV A




