512 Megabit CMOS 3.3V EDO DRAM
256 Megabit CMOS 3.3V EDO DRAM

DENSE-PAC /M-"Densus

MICROSYSTEMS High Density Memory Device 128 Megabit CMOS 3.3V EDO DRAM
PRELIMINARY
DESCRIPTION: PIN-OUT DIAGRAM
The M-"Densas series is a family of interchangeable memory
modules. The 64 Megabit DRAM is a member of this family
which utilizes the new and innovative space saving TSOP
technology. The modules are constructed with 16 Meg x 4
EDO, 3.3 Volt DRAM'’s available in 512, 256 and 128
Megabits. 22 ;ii
The 64 Megabit based M-Densus modules have been 38 DO2
designed to fit in the same footprint as the 16 Meg x 4 DRAM 37 N.C.
TSOP monolithic and are backward compatible with the 16 36 N.C.
Megabit based family of #-Densus modules. This allows the 95 Vss
memory board designer to upgrade the memory in their ji %SQ
products without redesigning the memory board, thus saving 32 NC(A1Z)
time and money. 31 AN
FEATURES: 22 i?
Configurations Available: 28 A8
128 Megabit: 32 Meg x 4 27 A7
256 Megabit: 64 Meg x 4 26 46
512 Megabit: 128 Meg x 4 25 vss
Access Times: 50, 60, 70ns (max.)
3.3 Volt Supply
Common Data Inputs and Outputs
Extended Data Out Capability (EDO)
4K/8K 64ms Refresh
3 Variations of Refresh:
- RAS only Refresh
- CAS before RAS Refresh
- Hidden Refresh RAS7
Package: Leadless TSOP Module CAS7
RAS6
PIN NAMES o
Row Address: A0 - AT1 %2
A0 - AT1 Column Address: A0 - A11
Refresh Address: A0 - A11 RAS4
Row Address: A0 - A12 CAse
A0 - A12* Column Address: A0 - A10 RAS3
Refresh Address: AO - A12 TAS3
DQO - DQ3 Data In / Data Out RAsp — L
CASO - CAS7 | Column Address Strobes CAS2 — | ——————
RASO - RAS7 | Row Address Enables %1 I
WE Data Write Enable - |
OE Data Output Enable %g
Vbb Power Supply (+3.3V) \
Vss Ground gE 5085053
N.C. No Connect A=A ———
«(AB—A12)
* A12 for 8K refresh device.
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64 Megabit 3.3V EDO DRAM Based /M- "Densus

Dense-Pac Microsystems, Inc.

PRELIMINARY
ABSOLUTE MAXIMUM RATINGS RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Value Units Symbol Parameter Min. | Typ. | Max. |Units
TstC Storage Temperature | -55to +150 °C VbD Supply Voltage 3.0 | 3.3 3.6 \Y
Vijo Voltage on Any Pin -0.5to +6.5 Vv Vv Input L0.3* 0.8 Vi
Vbp | Vbp Supply Voltage -0.5to +4.6 \% " Low Voltage : :
loutr | Output Current 50 mA ViH Input High Voltage | 2.0 +5.5%%| V
Operating
* _1.3V at pulse width £ 15ns which is measured at Vpp. TA 0 +25 +70 oC
** 6.5V at pulse width £ 15ns which is measured at VDEE):) Temperature
NOTE: All voltages referenced to Vss.
CAPACITANCE: t4 = 25°C, f = 1MHz
Symbol Parameter 32Mx4 64Mx4 128Mx4 Unit Condition
CADR Address Input 12 25 45
Ccas CAS Input 8 10 12
CRraAs RAS Input 3 10 12 pF ViN = OV
CwE Write Enable 15 30 60
Cor Output Enable 15 30 60
Cio Data Input/Output 15 30 60
DC INPUT/OUTPUT CHARACTERISTICS
- - 32Mx4 64Mx4 128Mx4 .
Symbol Characteristic Conditions i, Mo, i, Max. Min. Mo, Units
CAS, RAS -5 +5 -5 +5 -5 +5
N | Inputleakage Current =00 T WEOF | 10 | <10 | 20 | +20 | 40 | +a0 | ™
lout Output Leakage Current -10 +10 -20 +20 -40 +40 m
VoL Output Low Voltage I0L = 4.2mA 0.4 0.4 0.4 V
Vou Output High Voltage IOH = -5mA 2.4 2.4 2.4 \
DC OPERATING CHARACTERISTICS
MAXIMUM
Symbol Characteristic Conditions 50ns 60ns 70ns Units
4K 8K 4K 8K 4K 8K
J— R 32Mx4 | 152 102 142 92 132 82
Operating RAS and CAS cycling
lcct | ghet @ e = min, 6aMx4 | 156 | 106 | 146 | 96 | 136 | 86 | mA
128Mx4| 164 114 154 104 144 94
- . 3oMx4 | 4 4 4 4 4 4
Icc2 Standby Current RAS =CAS=WE=V|H | 64Mx4 8 8 8 8 8 8 mA
128Mx4 16 16 16 16 16 16
- — — 32Mx4 | 152 102 142 92 132 82
RAS - Only CAS = ViH, RAS Cycling
lccs* Refresh Current @ tre = min. 64Mx4 | 156 106 146 96 136 86 mA
128Mx4| 164 114 154 104 144 94
: ) RAS = V), CAS, 32Mx4 | 82 72 72 62 67 57
lcca EGEJEE{\GE MODE Address Cy_c]ing 64Mx4 | 86 76 76 66 71 61 mA
@ tec = min. 128Mx4| 94 84 84 74 49 69
_ 32Mx4 2 2 2 2 2 2
Iccs Standby Current \%\g _2%@5 =Wk= 64Mx4 | 4 4 4 4 4 4 mA
128Mx4 3 3 3 8 8 8
P - - —_— . 32Mx4 | 152 152 142 142 132 132
CAS - Before - RAS RAS and CAS Cycling
lcce™** Refresh Current @ tre = min. 64Mx4 | 156 156 146 146 136 136 mA
128Mx4| 164 164 154 154 144 144
*** Assumes distributed refresh.
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Dense-Pac Microsystems, Inc. 64 Megabit 3.3V EDO DRAM Based /M-"Densus

PRELIMINARY

A.C. OPERATING AND CHARACTERISTICS = (Vcc = 3.3V £ 0.3V, Ta = 0°C to 70°C)

No.|Symbol Parameter - >0ns - 60ns - 70ns Unit
Min. Max. Min. Max. Min. Max.
1 trC Random Read or Write Cycle Time 90 110 125 ns
2 | trac | Access Time from RAS 3,4, 10 50 60 70 ns
3 | tcac | Access Time from CAS3 4 5 13 15 20 ns
4 tAA Access Time from Column Address 3 10 25 30 35 ns
5 | taz | CASto Outputin LOW-Z 3 3 3 3 ns
6 | tcez | Output Buffer Turn-Off Delay From CAS 612 3 13 3 13 3 15 ns
7 tr Transition Time (rise and fall) 2 1 50 1 50 1 50 ns
8 | tre | RAS Precharge Time 30 40 50 ns
9 tRAS RAS Pulse Width 50 | 10,000 | 60 | 10,000 | 70 | 10,000 | ns
10| trsH | RAS Hold Time 13 15 20 ns
11| tcsH | CAS Hold Time 38 45 55 ns
12| tcas CAS Pulse Width 4 8 10,000 | 15 | 10,000 | 15 10,000 | ns
13| treo | RAS to CAS Delay Time 9 20 37 20 45 20 50 ns
14| traDp | RAS to Column Address Delay Time 15 25 15 30 15 35 ns
15| tcrp | CAS to RAS Precharge Time 5 5 5 ns
16| task | Row Address Setup Time 0 0 0 ns
17| traH | Row Address Hold Time 10 10 10 ns
18| tasc | Column Address Setup Time 0 0 0 ns
19| tcan | Column Address Hold Time 8 10 15 ns
20| traL Column Address to RAS Lead Time 25 30 40 ns
21| tres | Read Command Setup Time 0 0 0 ns
22| treH | Read Command Hold Time Referenced to CAS 8 0 0 0 ns
23| trrH | Read Command Hold Time Referenced to RAS 8 0 0 0 ns
24 | twen | Write Command Hold Time 10 10 15 ns
25| twp | Write Command Pulse Width 10 10 15 ns
26| twL | Write Command to RAS Lead Time 13 15 25 ns
27| tcwL | Write Command to CAS Lead Time 8 10 20 ns
28| tos | Data-In Setup Time 9 0 0 0 ns
29| toH Data-In Hold Time 9 8 10 20 ns
30| trer Refresh Period 64 64 64 ms
31| twcs Write Command Setup Time 7 0 0 0 ns
32| tcsr | CAS Set Up time (CAS Before RAS Refresh) 5 5 10 ns
33| tcur | CAS Hold Time (CAS Before RAS Refresh) 10 10 15 ns
34| trec | RAS to CAS precharge time 5 5 5 ns
35| tcpa | Access time From CAS Precharge 3 28 35 40 ns
36| tupc | Hyper Page Cycle Time ' 25 30 35 ns
30A196-00 3
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64 Megabit 3.3V EDO DRAM Based/f/l-’Densm Dense-Pac Microsystems, Inc.

PRELIMINARY
A.C. OPERATING AND CHARACTERISTICS  (Vpp = 5.0V+10%, Ta = 0°C to 70°C) (Continued)
No.|Symbol Parameter - >0ns - 60ns - 70ns Unit
Min. Max. Min. Max. Min. Max.
37| tep CAS Precharge Time (Hyper Page Cycle) 8 10 10 ns
38| tcace | Access Time from CAS (Hyper Page Cycle) 3 15 15 15 ns
39| taap Access Time from Column Address (Hyper Page Cycle)3 25 30 35 ns
40| trasp | RAS Pulse Width (Hyper Page Cycle) 50 |200,000| 60 |200,000f 70 |200,000| ny
41| trHcp | RAS Hold Time From CAS Precharge 30 35 40 ns
42| twrp | WE to RAS Precharge time (C-B-R Refresh) 10 10 10 ns
43| twrn | WE to RAS Hold Time (C-B-R Refresh) 10 10 10 ns
44| tpon | Output Data Hold Time 5 5 5 ns
45| trez | Output Buffer Turn Off Delay From RAS 6 12 3 13 3 15 3 20 ns
46| twez | Output Buffer Turn Off Delay From WE © 3 13 3 15 3 20 ns
47 | twep | WE to Data Delay 15 15 20 ns
48| twee | WE Pulse Width (Hyper Page Cycle) 5 5 5 ns
NOTES:

1.

An initial pause of 200ns is required after power-up followed by eight RAS refresh cycles (RAS-ONLY or CBR)
before proper operation is assured.

2. ViH (min.) and V). (max.) are reference levels for measuring timing of input signals. Transition times are measured
between V|4 (min.) and Vi (max.) and are assumes to be 5ns for all inputs.

3. Measured with the load equivalent to (2) two 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 trep is greater than the specified trep (max.) limit, then access time is controlled
exclusively by tcac.

5. Assumes that trep 3 trep (max.).

6. This parameter defines the time at which the output achieves the open circuit conditions and is not referenced
to VoL or Vou.

7. twcs, tRwe, tcwp and tawp are non restrictive operating parameters. They are included in the data sheet as
electric characteristics only. If twcs 3 tawp (min), the cycles is an early write cycle and the data output will remain
high impedancefor the duration of the cycle. If tcwp 3 tcwp (min), trwp 3 trwp (min), then the cycle is 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 trcH or trrr must be satisfied for a read cycle.

9. These parameters are referenced to the CAS leading edge in early write cycles.

10. Operation within the trap (max) limit insures that trac (max) can be met. trap(max) is specified as a reference
point only. If trap is greater than the specified trap (max) limit, then access time is controlled by taa.

11. tcez (max), trez (max) and toez (max) define the time at which the output achieves the open circuit condition
and are not referenced to output voltage level.

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

13. tasc 3 6ns. Assume tt= 2.0ns

14. It can get less CAS before RAS current loss if tcHr 2 tras or CAS £ 0.2V at CAS before RAS refresh mode.
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Dense-Pac Microsystems, Inc.

64 Megabit 3.3V EDO DRAM Based /M- "Densus

DQ

PRELIMINARY
READ CYCLE
- tre
g tpps—————————————— et Rp
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RAS \ y, N
—~ tosH
terp tren trsn b ore
s toas ———
CAS /4 X\ / 7
trAD -
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ADDRESS M%{ COLUMN ADDRESS
tAA ffRRH——
"tRcs* ~—— {RCH
WE /4 X
= toac —= - tyez
¢ telz . - LCE Z ]
RAC |t 7 o]
DQ HICH-Z 4 DATA—OUT HIGH—7 ——
WRITE CYCLE (EARLY WRITE): Dout = OPEN
tre
tRAS TRp —m=]
__ —\
RS \ /A
foRR t fest + terp
RCD RSH
et toas ———m=
CAS 7 RS 7
trAD ;
= RAL
tasr | trRaH iASC | ton
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64 Megabit 3.3V EDO DRAM Based /M- "Densus Dense-Pac Microsystems, Inc.

PRELIMINARY

HYPER PAGE READ CYCLE

trasp trp
trHOP
RAS \
=—tcrp thrc thpe : tTHPc : :
=—rtRreD teas tep teas (Rl CAS Ch o LAS
CAS N\ / /] /T N/
=— tesn t
CAH
=-tRaD - tean tasc | tcan tasc|tcan ~—ftrez—=
e tacr | ‘ ‘ tasc
ROW OLUMN COLUMN COLUMN OLUMN
ADDRESS ADDRESS ADDRESS Y\__ADDRESS ADDRESS ADDRESS
| tras L tpcc teace trrH
- tanp—] e troh—]
WE tepa = tepa
taa re—tcace o tanp
r=—rtcac— AAP r=— tcace —==
f—toLz—= toon tepa
=—o~trAC toon = =] tpop
VALID VALID VALID VALID
DQ HIGH-2Z < D-0UT < D—0OUT < D—0OUT > €§§

HYPER PAGE WRITE CYCLE (EARLY WRITE): Dourt = OPEN

trasp trp
lt—tRHcP H/_JR;
RAS \ @ /

24

terp —tppc thro tRH —w=]
- —~ t Rop —— == T oA S —dt et Cp — et T p S et T o p LA S P
< f \ / \ / \ /]
CAS_/ N NP N
tasr tcAH tasc | toan tasc | tean
ROW UMN COLUMN COLUMN
ADDRESS ADDRESS ADDRESS ADDRESS § ADDRESS
f—t WL - -~ tow—mm{ |- T ow—m=
twes | twen twes | twen twes | twen
WE \\ ]/
P +
f—a— typ - T wp -] — We
tRwL
tos ton L tos toy | _tos tDH_ |
DQ VALID DATA-IN Jm VALID DATA—IN VALID DATA-IN W
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Dense-Pac Microsystems, Inc. 64 Megabit 3.3V EDO DRAM Based /M-"Densus

PRELIMINARY

RAS - ONLY REFRESH CYCLE: WE, DN = Don't Care: DOUT = Open

tre
tras trp
\ / \
RAS \ / N
terp trpc terp
CAS /4
tasr trAH

ADDRESS W WWWW

CAS - BEFORE- RAS REFRESH CYCLE: Address = Don't Care
tre |
trp tras trp
RS /N
l—top losR teHR trrc
I ] 1
twre | twrn
WE
teez
DQ OPEN
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64 Megabit 3.3V EDO DRAM Based /M- "Densus

Dense-Pac Microsystems, Inc.

PRELIMINARY
HIDDEN REFRESH CYCLE (READ)
tre tre
t t
trAS RE trAS RE
S— \ Y \ / \
RAS N N
t
‘ =, treD tRsH — l—tenr
CAS 7 'R 7
trap fase
TASR—ml— TRAH lt|  a-toan
ADDRESS ROW ADDRESS <COLUMN ADDRESS
turp
’*chs» tRRH twRH teez
WE \
WE 7 YV oX
teac ¢
tan = trEZ
trac twez
latoLz
DQ OPEN DATA—OUT
HIDDEN REFRESH CYCLE (WRITE): Dout = Open
tre tre
tras L tRP tras i
- \
RAS .
t
- tRep tRsH —— tcHRr
CAS N\
t=-t cAH
ADDRESS ADDRESS
twes ¢ twrp| twrH
L CH —
E \ /Y \
WE \ iy
twe
tps e ton
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Dense-Pac Microsystems, Inc. 64 Megabit 3.3V EDO DRAM Based /M-"Densus

PRELIMINARY

MECHANICAL DRAWING
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64 Megabit 3.3V EDO DRAM Based /M- "Densus Dense-Pac Microsystems, Inc.

PRELIMINARY

ORDERING INFORMATION

DP  3ED nM X 4

PREFIX _TYPE MEMORY DESIG MEMOR

Rn
Y DESIC P
DEPTH WIDTH L | C COMMERGIAL  7C to +78°C
5@  5@ns
60  60ns
79  70ns

Yo —nn C

ACKAGE  SPEED GRADE

Y5  STACKABLE TSOP (T—STACK)
R 64 MEGABIT BASED 4K REFRESH

|
1
|
| R8 64 MEGABIT BASED 8K REFRESH

| MEMORY MODULE WITHOUT SUPPORT LOGIC
|

1

128 128 MEG
64 64 MEG
32 32 MEG

3.3 VOLT EDO DRAM

Dense-Pac Microsystems, Inc.
7321 Lincoln Way 4 Garden Grove , California 92841-1431
(714) 898-0007 (800) 642-4477 (Outside CA) @ FAX: (714) 897-1772 & hitp://www.dense-pac.com
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