A

MX66V2000

Low Power/Voltage 512k x § CMOS SRAM

FEATURES
3 Wide operation voltage

2.4V~ 55V
D Low power consumption

Vee=3.0V  20mA (Max.) write current
2mA (Max.) read current
1A (Typ.) CMOS standby current

Voc=5.0V  30mA (Max.) write current
SmA (Max. ) read current
1A (Typ.) CMOS standby current

(3 High speed access time
T0ns (Max.)

(3 Input levels are CMOS-compatible

D Automatic power down when chip is deselected
(D Three state outputs

D Fully static operation

(D Data retention supply voltage as low as 1.5V
(9 Fasy expansion with CE1, CE2, and OF options

DESCRIPTION

The MX66V2000 is a high performance, low power
CMOS Static Random Access Memory organized

as 262,144 words by 8 bits and operates from a

wide range of 5.0Volts to 3.0Volts supply voltage.
Advanced CMOS technology and circuit techniques
provide both high speed and low power features

with a typical CMOS standby current of 0.1uA and
maximum access time of 70ns in 3.3V operation.

Easy memory expansion is provided by an active

LOW chip enable(CET), an active HIGH chip enable (CE2),
and active LOW output enable (OF) and three-state output
drivers.

The MX66V 2000 has an automatic power down feature,
reducing the power consumption significantly when

chip is deselected.

The MX66V 2000 15 available in the JEDEC standard 32

pin 600mil Plastic DIP, 525mil Plastic SOP, and 8mmx13.4dmm

STSOP, and 8mmx20mm TSOP.

3 All /O pins are 3V tolerant
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PIN DESCRIPTIONS
Ag-A,; Address Input

CF, Chip Enable 1 Input

CE, Chip Enable 2 Input

WE Write Enable Input

OFE Output Enable Input

DQ,- DQ; Data Input/Qutput Ports

These 18 address mput select one of the 262,144 x 8-bit words
in the RAM.

CT1 is active LOW and CE2 is active HIGH. Both chip
enables must be active to read from or write to the device. If
either chip enable is not active, the device 15 deselected and
is in a standby power mode. The DQ pins will be in the high-
impedance state when the device is deselected.

The write enable nput is active LOW and controls read and
write operations. With the chip selected, when WE is HIGH
and OF is LOW, output data will be present on the DQ pins;
when WE is LOW, the data present on the DQ pins will be
written into the selected memory location.

The output enable input is active LOW. If the output enable
18 active while the chip iz selected and the write enable is
inactive, data will be present on the DQ pins and they will
be enabled. The DQ pins will be in the high impedance

state when OF is inactive.

These 8 bi-directional ports are used to read data from or
write data into the RAM.

Vee Power Supply
GND Ground
TRUTH TABLE
MODE WE CEl CE2 OE /O OPERATION Vee CURRENT
Not Selected X H X X High Z Iccss, Iceset
{(Power Down) X X L X High Z Iccss, Iccse
Output Disabled H L H H High Z Icc
Read H L H L Daur Tcc
Write L L H X D Icc
ABSOLUTE MAXIMUM RATINGS® OPERATING RANGE
SYMBOL PARAMETER RATING | UNITS AMBIENT
RANGE TEMPERATURE Vee
VTErM | Terminal Veltage with | -0.5 to +7.0 v
Respect to GN Commercial 0°Cta+ 70°C 24V -~ 5.5V
Trias Temperature Under Bias| -10to +125 oC
Tste Sterage Temperature -60to +150 oC
Pr Power Dissipation 1.0 w CAPACITANCE® (T,=259C, f= 1.0 MHz)
Tour DC Output Current 20 mA SYMBOL| PARAMETER |CONDITIONS MAX. | UNIT
1. Stresses greater than those listed under ABSOLUTE MAXIMUM Civ Input Capacitance Vm= 0V 6 pF
RATINGS may cause permanent damage to the device. Thisis a It Outout
stress rating only and functional eperation of the device at these o Coo Ca‘;)acit:ntge Vo=V 8 PF

any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect reliability.

1. This parameter is guaranteed and not tested.
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DC ELECTRICAL CHARACTERISTICS (over the operating range)

[PARAMETER
NAME PARAMETER TEST CONDITIONS MIN. TYP.) MAX.|UNITS

Guaranteed Input Low -

' Veltape® 05 02Vee| v
Guaranteed Input High

Vi Voltaget 0.8Vee — 55 v

T Input Leakage Current Vee = Max, Ve= 0V to Ve — — 1 uA

Toc Qutput Leakage Current &:/E B %ai’) %E: = Vi, or CE2= Vo, or OF = Vi, _ _ 1 uA

Vo Outout Low Voltage Vee=Max, v = 2mA - - 04 A%

Vou OQutput High Voltage Vee=Min, ke =-1mA 24 — 30 v
Operating Power Supply | Vee=Max, CE1= Vr, or CE2 = Vi, oo = Om A, _ —

lec Current F = Frmax® ’ ’ 20 mA

Tocsn Standby Power SUPPLY | yec = Max, TET = Vi or CE2= Vi, Iy = OmA, - - 1 mA
Power Down Supply Vee= Max, CEl 2 Vee-0.2V, CE2 202V -

Tecsn Current Vo > Vee 02V or Var< 02V 3 30| uA

1. Typical characteristies are at Vec = 3.3V, Ta = 25°C.
2. These are absolute valuse with respect to device ground and all overshoots due to system or tester noice are included.

3. Faax= Uty

DATARETENTION CHARACTERISTICS ( Ta=0°C to + 70°C)})

SYMBOL PARAMETER TEST CONDITIONS MIN. TYP.®) MAX. |UNITS
Vg Vee for Data Retention CE1> Ve - 0.2V, CE2<0.2V, 1.5 — —
Vi > Viee- 02V or Vin .2V v
Data Retention Cutrent CFl1 >Vee -0.2V, CE2 <0.2V, _ 0.05 10
Lecor Vin 2 Vee- 02V or Vin <02V : uh
tong Chip Deselect to Data Retention Time . 0 - - ns
See Retention Wavform
ty Operation Recovery Time Tpd? —_ ns

1. Vee=22V, T, = +25°C
2. tpc = Read Cyele Time

LOW V.. DATA RETENTION WAVEFORM (1} {CE1 Controlled )

I(— Data Retention Mode —)I

Ve

Vor 2 1.3V 0oy

tr

0.9V Th,

LA

CEl

CHl > Vec- 0.2V V4

VI

TN

LOW V.. DATA RETENTION WAVEFORM (2} ( CE2 Controlled )

&——— Data Retention Mode —|

Vee tav Nk Viz >1.5V A ooy
teoe tr
CE2 > 0.2V
Vi = Vv
CE2 " B
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A MX66V2000

AC TEST CONDITIONS KEY TO SWITCHING WAVEFORMS
Input Pulse Levels Vee/ OV WAVEFORM NPUTS OUTPUTS
Input Rise and Fall Times 5ns
Tnput and Output MUST BE MUST BE
Timing Reference Level 0.5Vce STEADY STEADY

MAY CHANGE WILL BE
FRCMH TOL CHANGE
AC TESTLOADS AND WAVEFORMS NN CHANGE
66022 6602 MAY CHANGE WILL BE
33V O AN 33V 0 AN ﬁ FROML TOH CHANCE
OUTEUT O OUTPUT € J_ FROML TOH
Waw LY DON T CARE: CHANGE :
100PF 5PF
INCLUDING NALUDING XXX ANY CHANGCE STATE
6 D 101542 1G AND 1015 &2 PERMITTED UNENOWN
SCOPE SCCFPE
= FIGURE 1A= = FIGURE 1B = DOES NOT CENTER
M APPLY LINE E HIGH
THEVENIN EQUIVALENT IMPEDANCE
000 [OFF ['STATE
OUTPUT ¢ ANN o2V
ALLINPUT PULSES
] |
Veo 0% -{90% 00% 10%
GND
— —)| t 3ns
FIGURE 2

ACELECTRICAL CHARACTERISTICS (over the operating range)
READ CYCLE

EDEC
PARAMETER | PARAMETER DESCRIPTION MX66V2000-70 MX66V2000-10 UNIT
NAME NAME MIN. TYP. MAX.| MIN. TYP. MAX.
Liyax Ly Read Cycle Time 70 - —|1w - —| s
[ [ Address Acoess Time - — 7w = = 1w s
tEll.QV tACSl Chip Select Access Time (m) — — T0 — — 100 ns
tlazl{qv Lics, Chip Select Access Time (CE2) - - 70 - - 100 ns
L o Output Fnable to Output Valid - — s | - = 60| m
Ly T | Chip Select to Output Low 7 @cin| 10 — =15 = =] s
Lomox o Chip Select to Quiput Low Z @y 0w — =115 = =] n
[ [ Output Enable to Output in Low Z w - =15 - —| s
Loz Lenn Chip Deselect to Output in High 7. (CE1) 0 — 35 0 — 40 s
Liongz Loz Chip Deselect to Output in High Z @y 0o — ] o = 40| ns
Longz Lo Output Disable to Output in High 7. 0 — 3| o - 35| ns
IAXQX on Qutput Disable to Output Address Change 10 - - 13 - - ns
1. Typical charaeteristics are at Vee = 3.3V, Ta = 25°C.
SWITCHING WAVEFORMS (READ CYCLE)
READ CYCLE] 124
t rC
ADDRESS
taa > tox
Lo —y
XX X
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READ CYCLE2 (3.9

CEl

CE2

DOU[‘

AN

L

7

P B N\

READ CYCLE3 (9

ADDRESS

CEl

CE2

DDUI"

NOTES:

—KXX

|
\\\\\\\\\\K YA
t e 3] =
\ Lo 3 g /_////
e ( Sy
/77 SR R \\\
L&

1. WE is high for read Cycle. L
2. Device is continuously selected when CE1 = Vi and CE2 =
3. Address valid prior to or coincident with CE1 transition low and/or CE2 transition high.

4. 0E=Vu.

t &)

5. Transition is measured +500mV from steady state with C. = 5pF as shown in Figure 1B.
The parameter is guaranteed but not 100% tested.
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AC ELECTRICAL CHARACTERISTICS (over the operating range}

WRITE CYCLE
JEDEC
PARAMETER | PARAMETER DESCRIPTION MX66V2000-70 MX66V2000-10 UNIT
NAME NAME MIN. TYP. MAX. | MIN. TYP. MAX.
Luvax Ty Write Cycle Time n - - w - - -
L v [ Chip Select to End of Write 0 - - w - - s
L L Address Set up Time 0 - - 0 - - ns
- Ly Address Valid to End of Write - - we - - s
[ Lip Write Pulse Width 50 - - w - - s
[ — [ Write Recovery Time (CE1, WE) - - 0 - - ns
Learax Lye; Write Recovery Time (CE2) - - 0 - - ns
g Lumz | Write to Output in HighZ — w | - - #n| =
Loy [ Data to Write Time Overlap - - w - - ns
[ — [ Data Hold from Write Time 0 - = 0 - - s
o T Output Disable to Output in High Z 0 - 0 - s
Lrox Low End of Write to Output Active 5 - - 0 - — ns
1. Typical characteristics are at Vee = 3.3V, Ta = 25°C.
SWITCHING WAVEFORMS (WRITE CYCLE)
WRITE CYCLE1 )
t wC
ADDRESS
@
—1t v =
_ 7 NN
an
I’ N
CW
CEL \\\ \ . ,///l /// /
El N Z) pd pd
/ N N N\
CE2 // / /% o \
N ANNNN
% t aw \&t WR_’ZG)
WE tas WP(D!) //
710
1 onz
D our
& t DH
|e t ow 3
/
Dy \
| |
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A MX66V2000

WRITE CYCLE2 (1.8

t wc

ADDRESS X

iy

SN\ NN\ )(//////////
A S NN NN

tow
K—1 wre a

, — T aw ;
wp
WE @ / i ou
WE tas /

(110
t WHZ

CE

[+

K tow

K— t o B

KRR
D AVAAN

NOTES:

1. WE must be high during address transitions.

2. The internal write time of the memory is defined by the overlap of CEl and CE2 active
and WE low. All signals must be active to initiate a write and any one signal can terminate
a write by going inactive. The data input setup and hold timing should be referenced to the
second transition edge of the signal that terminates the write.

3. Twx is measured from the earlier of CEI or WE going high or CE2 going low at the end of
write cycle.

4. During this period, DQ pins are in the output state so that the input signals of opposite
phase to the outputs must not be applied.

5. If the CEI low transition or the CE2 high transition occurs simultaneously with the WE

low transitions or after the WE transition, output remain in a high impedance state.

. OF is continuously low (OF = Vi),

. Dour is the same phase of write data of this write cycle.

. Dour 18 the read data of next address.

. If CE1 is low and CE2 is high during this period, DQ pins are in the output state. Then the

data input signals of opposite phase to the outputs must not be applied to them.
10. Transition is measured +500mV from steady state with Cr. = 5pF as shown i Figure 1b.
The parameter is guaranteed but not 100% tested.
11. Tevis measured from the later of CEI going low or CE2 going high to the end of write.

=R <R B e

P/N DS0024 . Rev. 1.0, Aug.199%

Marconix America Inc., USA 1338 Ridder Park Dr., San Jose, CA 95131
Tel (408)453-8088 Fax (408)451-0876 http: 8/26/98 www.marconix com



b
D

MX66V2000

PIN CONFIGURATIONS (cont.)

32-Pin Plastic TSOP (Normal Pinouts)

32-Pin Plastic TSOP (Reverse Pinouts)

Al 1 o ~ oo A4 O 16 17 53 A3
A9 2 31 AlO As 15 18 [ A2
A8 [3 30 [ CEl A6 [ 14 19 [ Al
Al3 ] 4 29 DQ7 A7 13 20 [ A0
WE 5 7% DQ6 Al2 ] 12 7 DQO
vl MX66V2000TC 273Des  AMEH MX66VZOMTRC 22 (1 DAl
AlS 7 MXG6V2000STC %6 [ DQ4 Al 10 MX66V200STRC 23 [ D2
vee . 8 MXBEVZOMILT 53 DQ3 AT 9 MX66VZ000TRI 24 |1 GND
Al7 9 MXE6V2000STI 24 O GND V€0 8 MX66V2000STRI 25 (1 DQ3
Al6 [ 10 23 D2 Al 7 26 [ DQ4
Ald T 11 2»EDQL  CE2H 6 27 (2 DQ5
Al2 ] 12 21 pgo  WEOS 28 [ DQ6
A7 13 20 |0 A0 A3 4 29 DQ7
A6 ] 14 19 Al A8 [ 3 30 (3 CEI
AS 15 18 [J A2 A9 2 31 (3 AlLO
Ad 116 17 A3 AllL] 1 o 12 OFE
Suffix-TC, STC in the package identifier Suffix-TRC, STRC in the package identifier

ORDERING INFORMATION

SPEED ORDERING PACKAGE TEMPERATURE

(ns) PART NUMBER TYPE REFERENCE NO. RANGE

70/ 100 MX66LV2000PC- 70 / 100 PDIP-32PIN P32-1 0©Cto+70°C

70/ 100 MX66LV20008 C- 70 1 100 SOP-32PIN 532-1 0°Cto+70°C

70/ 100 MX66LV2000TC- 70/ 100 TSOP-32PIN T32-1 0CCto+70°C

70/ 100 MX66L.V2000TRC- 70 / 100 TSOP-32PTN(R) TR32-1 0°Cto+70°C

70/ 100 MX66LV20008TC- 70/ 100 STSOP-32PIN 5T32-1 0°Cto+70°C

70/ 100 MX66LV20008 TRC- 70/ 100 STSOP-32PIN(R) §TR32-1 0°Cto+70°C

70/ 100 MX66LV2000PI- 70 / 100 PDIP-32PIN P32-1 409 Cto+839C

70/ 100 MX66LV200081- 70/ 100 SOP-32PIN §32-1 -40° C 1o +85° C

707100 MX6E6LV2000TI- 70 / 100 TSOP-32PIN T32-1 -409Cto +85°C

70/ 100 MX66LV2000TRI- 70 / 100 TSOP-32PIN(R) TR32-1 409 Cto+839C

70/ 100 MX66LV20008TI- 70 / 100 STSOP-32PTN §T32-1 408 Cto +83°9C

70/ 100 MX66LV20008 TRI- 70 / 100 STSOP-32PIN(R) STR32-1 409 Cto+839C
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