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DESCRIPTION: PIN-OUT
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DP3ED16MX64RSW5

Dense-Pac Microsystems, Inc.

PRELIMINARY

RECOMMENDED OPERATING CONDITIONS ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Min. | Typ.| Max. |Units Sy mbol Parameter Value Units
Vce | Supply Voltage 3.0] 3.3 3.6 ) Tstc | Storage Temperature -55 10 +125 oC
Input : -0.5 to min.

ViL Low Voltage -0.3 0.8 v Vijo | Voltage on Any Pin V40,5, 4.6) Vv
ViH Input High Voltage | 2.0 Vect03 | V Voo | Vo Supply Voltage -0.5 to +4.6 v
: lout | Qutput Current 50 mA
Ty | Operating o [+25] +70 | oC L2
Temperature
NOTE:  All voltages referenced to Vas
AC TEST CONDITIONS
CAPACITANCE: 14 = 25°C, f = 1 MHz Input Pulse Levels oV to 2.4V
- 7l
Symbol Parameter Max | Unit | Condition Input Pulse Rise and Fall Times 5ng*
Capr | Address Input 90 Input Timing Reference Levels 1.2V
Ccas | CAS Input 25 Qutput Timing Reference Levels 1.2V
Cras | RAS Input 70 pE | Vin = 0V * Transition measured between 0.8v and 2.0v.
Write Enablef
Cwejoe Qutput Enable 70 iy
+
Cyo | Data InputOutput 13 Figure 1. Output Load
** Incuding Scope and Jig Capadtance.
1.1KQ
OUTPUT LOAD D
Load CL Parameters Measured ouT
1 100pk except gz ok 4800
2 5pF oz
DC OPERATING CHARACTERISTICS
Symbol Characteristic Conditions - 50ns - 60ns Units
Min. Max Min. Max.
Iin Input Leakage Current CAS, RAS, WE, A0 - A11, BO -10 +10 -10 +10 YA
lout | Output | eakage Current -5 +5 -5 +5 YA
. RAS and CAS cydin
lec Operating Current @ tec = min.cy 5 2400 2240 mA
loc Standby Current RAS =TAS =WE = Vi 16 16 mA
T CAS = Viyy, RAS Cyding
locs RAS - Only Refresh Current @ trc = min. 2400 2240 | mA
RAS and TAS Cydling
lcca Extended Data Out Mode @ ke = min. 1920 1760 mA
RAS =CAS=WE =
lacs Standby Current Veo-0.2V 8 8 mA
CAS - Before - RAS RAS and CAS Cyding
locs Refresh Current @ trc = min. 2400 2240 | mA
Voo Output Low Voltage loL = 2.0mA 0.4 0.4 v
Vor Output High Voltage lon = -2mA 2.4 2.4 v
2 30818510
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Dense-Pac Microsystems, Inc. DP3ED16MX64RSW5

PRELIMINARY
A_C. OPERATING AND CHARACTERISTICS (Vo = 3.3V £0.3V, TA = 0°Cto 70°C)
No. | Symbol Parameter 50ns 60ns Unit
Min. Max. Min. Max.
1 fre Random Read or Write Cydle Time 90 110 ns
2 fwe | Read Modify Write Cycle Time 128 153 ns
3 fRaC Access Time from RAS 2 4 10 50 60 ns
4 tosc Access Time from CAS 3 4.5 13 15 ns
5 Tas Access Time from Column Address 3.10 25 30 ns
6 taz | CASto Outputin LOW-Z3 3 3 ns
7 tez | Output Buffer Turn-Off Delay From TAS &7 3 13 3 13 ns
8 toiz | O to Outputin LOW-Z 3 3 3 ns
g tr Transition Time (rise and fall) 2 1 50 1 50 ns
10 rp RAS Precharge Time 30 40 ns
11 tras RAS Pulse Width 50 10,000 60 10,000 ns
12| tesy RAS Hold Time 8 10 ns
13 | toH CAS Hold Time 38 40 ns
14| toas | CAS Pulse Width 12 8 10,000 10 10,000 | ns
15 teeD RAS to CAS Delay Time 4 17 37 20 45 ns
16 | 1RaD RAS to Column Address Delay Time 10 12 25 15 30 ns
17 | tere | CAS to RAS Precharge Time 5 5 ns
18 tasr Row Address Setup Time 0 0 ns
19 tran Row Address Hold Time 7 10 ns
20| tasc | Column Address Setup Time 0 0 ns
1 toay Column Address Hold Time 7 10 ns
22 TRAL Column Address to RAS Lead Time 25 30 ns
23 fres Read Command Setup Time 0 0 ns
24| tren Read Command Hold Time Referenced to CAS 8 0 0 ns
25 trrH Read Command Hold Time Referenced to RAS & 0 0 ns
26 | fwan Write Command Hold Time 7 10 ns
27 twp Write Command Pulse Width 7 10 ns
28 | Rw Write Command to RAS Lead Time 8 10 ns
20 tawL Write Command to CAS Lead Time 7 10 ns
30 s Data-In Setup Time ? 0 0 ns
31 toH Data-In Hold Time ? 7 10 ns
32 TRer Refresh Period 654 64 ms
33 fwes Write Command Setup Time 7 0 0 ns
34 | town CAS to WE Delay Time 7 33 38 ne
35| wwo | RAStoWE Delay Time7 70 84 ns
36 | fawp Column Address to WE Delay Time 7 45 53 ns
30A185-10 3
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DP3ED16MX64RSW5 Dense-Pac Microsystems, Inc.

PRELIMINARY

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

No. | Symbol Parameter 50ns 60ns Unit
Min. Max. Min. Max.
37 tosg CAS Set Up time (CAS Before RAS Refresh) 5 5 ns
38 tHR CAS Hold Time (CAS Before RAS Refresh) 14 10 10 ns
39 trpC RAS to TAS precharge time 5 5 ns
40 ra =y Access time From CAS Precharge 3 28 35 ns
41 typc | Hyper Page Cyde Time 13 25 30 ns
42 | typrwe | Hyper Page Read Modify Write Cycle 13 67 73 ns
43 e CAS Precharge Time (Hyper Page Cycle) 7 10 ns
44 trAsp RAS Pulse Width (Hyper Page Cycle) 50 200,000 60 200,000 Us
45 teps RAS Hold Time From TAS Precharge 30 35 ns
46 | tora | OE Access Time 13 15 ns
47 | tom OF To Data Delay Time 10 13 ns
48 | tpwp | CAS Precharge to WE Delay Time a7 58 ns
49 | toez Output Buffer Turn Off Delay Time From OF 8 3 13 3 13 ns
50 | toe OF Command Hold Time 15 20 ns
51 fivrr WE to RAS Precharge time (C-B-R Refresh) 10 10 ns
52 | twrH WE to RAS Hold Time (C-B-R Refresh) 10 10 ns
53 | o | OutputData Hold Time 5 5 ns
54 TRez Output Buffer Turn Off Delay From RAS 6 12 3 13 3 13 ns
55 | twez | OutputBuffer Turn Off Delay From WE © 3 13 3 13 ns
56 | taen | WE to Data Delay 15 15 ns
57 | toc | OE to CAS Hold Time 5 5 ns
58 | tHo CAS Hold Time to OF 5 5 ns
50 toep OF Precharge Time 5 5 ns
60 | twee WE Pulse Width (Hyper Page Cycle) 5 5 ns
4 30018510

REY A



Dense-Pac Microsystems, Inc. DP3ED16MX64RSW5

PRELIMINARY

NOTES:

1.

10.

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

ViH (min.) and ViL imax.) are reference levelsfor measuringtimingof input signals. Transition timesare measured
between ViH (min.) and ViL (max.) and are assumes to be 2ns for all inputs.

Measured with the load equivalent to (1) one TTL load and 100pF.

OPeration within the tecp (max.) limit ensures that tgac (max.) and can be met. trcp (max.) is specified as a
reference point only. If fgep is greater than the specified rep (max.) limit, then access time is controlled
exdusively by tcac.

Assumes that trep 2 trep (Max.).

. This parameter defines the time at which the output achieves the open circuit conditions and is notreferenced

to VoL or Vou.

. twes, thwe, town and tawp are non restrictive operating parameters. They are included in the data sheet as

electric characteristics only. If twes 2 tawn (min), the cyclesisan early write cycle and the data output will remain
high impedancefor the duration of the cyde. If ttwn = towp (min), trwo = trwo (min), then the cyde is a
read-modify-write cycle and the data output will contain the data read from the selected address. f neither of
the above conditions is satisfied, the condition of the data out is indeterminate.

Either treh or tRrH must be satisfied for a read cydle.

These parameters are referenced to the TAS leading edge in early write cydes and to the WE leading edge in
read-modify-write cycles

Operation within the tran (max) limit insures that lRac {max) can be met tran{max) is specified as a reference
pointonly. If tgap is greater than the specified trap (max) limit, then access time is controlled by taa.

11. teez (max), ez (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 TAS high going the open circuit condition of the output is achieved byCAS 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 > bns. Assume ty= 2.0ns
14. It can get less CAS before RAS current loss if tcHr = tras or CAS <0.2V at CAS before RAS refresh mode.
304185-10
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DP3ED16MX64RSW5 Dense-Pac Microsystems, Inc.

PRELIMINARY

READ CYCLE
= tre -
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Dense-Pac Microsystems, Inc. DP3ED16MX64RSW5

PRELIMINARY

WRITE CYCLE (FARLY WRITE): Dout = OPEN
— tpao -—
- tras |t pp
RAS N 7 \
tepp [ tesH = fopp
——=— TRep -l tRsH - —
CAS
CAS / NN v/
/ A / /
trao ¢
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ASR i L [ SR WY
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WE N ¥
Y /] /
twes ety ———
- typ ————
OF
L
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Dense-Pac Microsystems, Inc.

PRELIMINARY

WRITE CYCLE {OF Controlled WRITE): Dourt = OPEN

ADDRESS

=

LQ

-t tR‘C -
- tras - trp ———m—
\ / \
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- . tosH . - topp
RCD RSH
_ﬁtCRP"‘_ e — tCAS —
}k NN / ]y
et —t ) —m] AR /
e tase
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traL

facp | tran -
Y
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VI,

i

\
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A j‘///////////
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/

L
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1
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DATA IN
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Dense-Pac Microsystems, Inc. DP3ED16MX64RSW5

PRELIMINARY

READ - MODIFY - WRITE CYCLE

trwe
) tRA\;;IFktRP
_— y
RAS N\ /

tRsH
’—l—tcﬁlp—h--d— tRCD - tCAS o
/|

tRAD

TRAH Fat—— ot

JU\Srvl---- - tCSH -
woorsss. TN o XD e R

- t AWD 4F’Q—J[RM4F
b toyy ——— - oy

o

WE 7 i .
- trwo | typ
toea
OF NN \
Loz e
~e-tcac
Fet——1 44
tRac

DQ HIGH-2Z
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DP3ED16MX64RSW5

Dense-Pac Microsystems, Inc.

PRELIMINARY

HYPER PAGE READ CYCLE

ADDRESS

DQ

trase trp—
trce
\ |
N /|
la—torp thPe : tHF‘tC : tHptc—--
ra—tReo teas tep teas e £AS & EAZ
\ ' ' ' /]
N\ / N\ /| iy /| \ /|
fem— T
= tonpa Loy | Lty —o
AD tean fasc | toan tasclioan  tasc REZ
a—tazr
ROW Y oL b coLfmn b coLlun /oLy
ADDRESS, N ADDRESS AN ADDRESS [\ ADORESS ™, /|DDRESS
t
b | L RRH
= i —
tres RCH
/
amsss teac—e= [ toacTa= s
top s tan toac
tan tepa tan
toes *—| tm—tacH topa
oy = toac= teea teno

trac

W { if_\\ Xm_

et a 0 =

o £y 7 b

toer toer torz

HIGH-Z

neH toez
—toez
VALID ‘Q;Q VALID VALID VALID 0;0‘ VALID
D-0uT  ANYND-0uT, 0-0uT D-0uT ’Q‘ D-0uT
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Dense-Pac Microsystems, Inc. DP3ED16MX64RSW5

PRELIMINARY

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

- tRase 4th trp
RHCP

RAS \ p /

A

-—tRSH—-—

ot by - typr - typg -
tpop —— el to g et 1 o sl T G et o a5

& / \ ' '‘a q
CAS _/! '\,‘ / \% F/ . I ¥

tase | { 1 oan tasc | toan tase | toaud
ADDRESS Mw COLUMN ééiiigé COLUMN ;<§_ COLUMN éé;
ADDRESS ADDRESS ADDRESS AODRESS
m—1t - - - 1 o -] - ol —am—
twes e twes | twen fwes tweH
B G ﬁm A
A\ \ DRSS, LO8I0, / /.
Py
- typ 1 yyp = { P ——]

- LRy

oF el Rl i R R RO

t

10oH 1 t t
toe ) DS CH DS DH
DQ VALID DATA-IN VALID DATA=IN YALID DATA-IN
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DP3ED16MX64RSW5 Dense-Pac Microsystems, Inc.

PRELIMINARY

HYPER PAGE READ-MODIFY-WRITE CYCLE

trase R
— \
RAS /
- teosu - - tRsH -
D e toas e toas -l topp
L — | —\ T
CAS ] N /]
| tasg | trap ¢
. - HPR&{\IC;‘*
tw ' A?EAH = tasc e
wovnes. YN E DT N
—p-— t t oo
Lo e tow e .
~——— tres typ - twaWL
o = town -
- RWD - - AWD -
“'b'tOEA —ﬂ-b-tOEA
F N | ¥ \ ¥ X,
OF MY . N
teac torp {oep
-— 105 toac o ltosl
—ﬂi’i\‘;/&; O v [ - — tan 10
: toz t toLz o toez
CLZ CLZ =
DQ A out K Sipar Sty
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Dense-Pac Microsystems, Inc.

DP3ED16MX64RSW5

PRELIMINARY

HYPER PAGE READ AND WRITE MIXED CYCLE
- tragp ——————————————————————w=| trp
_ READ(t gpe ) READ(t ¢py ) WRITE READ(t 487
RAS K, A
lt———1 jp o —— et | ———— |t o ]
==tCAS====tCP==—-tCAS-——- tep -.===tCAS-—== tep '—=-t'CAS‘-=
CAS N 7 X i X i N 7
t _tase taes. |toan tacs|tcan,
‘ASP J[CAH\ t J[C»f-\H‘ I i
ACS
ADDRESS @@ { ﬁ@@ P s Ty
tpan-p=r—r= | TRCH -m=—— ReH-p=—= t
cs et fwes | twen | RCH
wE / \ \ Y 3
WE - R
topa || twre typ g el
t== —toy - twen
~=—tcpa
OF N
tCA e — - tDS
—taamm] | by ~=Tpou tprz
trac
DQ Tt T o —
RAS - ONLY REFRESH CYCLE: WE, OF, Din = Don’t Care: Dout = Open
- tre -
- Ras N tre -
\ / \
RAS i / N
tere e terr
s ) &
task tRan
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DP3ED16MX64RSW5 Dense-Pac Microsystems, Inc.

PRELIMINARY

CAS - BEFORE- RAS REFRESH CYCLE: WE, OF, Address = Don’t Care
tre
——tRp—al tRas et Rp
- T\
RAS 3 3 3
N -
—tep Jese torr trpc
A 4 \ 4
CAS 7 K 7 |
twre | twew
L
Lorr
DO OPE
HIDDEN REFRESH CYCLE (READ)
- 1 -l 1 -
RC trp " trp
tras tras
\ / \ by \
RAS R\, /| 7 | S—
t
iy trep tRsH —am —toHr
14 Ny I’
CAS 7 AN /
I tasc
tasR —metm— T RAH ls|  lelran
ADDRESS ROW ADDRESS <CDLUMN ADDRESS WW ®<
[~ twre
h tRes —=-] LR LRy
/ / X \ N
W Wi VR A
tan
fm——LoEA —] tegz
e LOLZ ]
o~ \ Y
OF N N W i /
lwt— | T
+ REZ
RAC -—tCAQ ~ tOEZtWEZ ~
b2 7 ]
DQ OPEN ( DATA=OUT )
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Dense-Pac Microsystems, Inc. DP3ED16MX64RSW5

PRELIMINARY

HIDDEN REFRESH CYCLE (WRITE):  Dout= Open

| tep tep
tRas tRAs
RAS R I }‘ N
1
-, tRrep tRsH terr
CAS LY pal ;
tae-T CAH
ADDRESS RN
twes I ture| torn
\ ' \
WE N\ Vi, N
tup
OE ;8&
tos et

s
DQ RSN R
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PRELIMINARY

ORDERING INFORMATION

DP 3ED 16M X B4 R SWhH — XX

C

PEEFTY _TYPE MEMORY DESIG MEMOE‘Y DESIG PACKAGE SPEED CGRADE DESIG

Blank  GOLD CONTACTS
T TIN CONTACTS

L1 ¢ COMMERCIAL ~ @°C to +7@°C

=1 S@rs
Ge &@ns

144-PIN SMALL QUTLINE DIkM w/TSOP STACKS
64 MEGABIT BASED

MEMORY MODULE WITHQUT SUPPART LAGIC

5.5 VOLT EDOD DRAM

MECHANICAL DRAWING

[ @220 MAX,

—u—w,mwt,@m

20071 (2%
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=i g g g
— G
g g g 5|
0787 =i g g g
i e o)1= ofi|8 off|8 oll|E
Mia T T | LA T AT
0130 — -——‘-—@‘@315 - BAR] = 0024
2.914 1.292
1.142
2.504
- 2079
R R.030
- 8146
(OO DO IO D UJ U I O
Eé o IEHE I[SE EE &
R 2.879 (2X) a A a A
g g g g 1,150+.884
) (+
B g B g B
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