A

MX66X2000

Extra Low Power 512k x 8§ CMOS SRAM

FEATURES
(@ Extra low operation voltage

1.5V
B Extra low power consumption
SmA (Max.) write current

0.2mA (Max.) read current
1uA (Typ.) CMOS standby current

B High speed aceess time
250ns (Max.)
B Input levels are CMOS-compatible
0.8Vec /0.2Vee
9 Automatic power down when chip is deselected
(7 Three state outputs
(3 Fully static operation
(3 Data retention supply voltage as low as 1.5V

{9 Easy expansion with CE1, CE2, and OE options
(3 All /O pins are 3.3V tolerant

DESCRIPTION

The MX66X2000 15 a high performance, extra low power
CMOS Static Random Access Memory organized

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

extra low range of supply voltage.

Advanced CMOS technology and circuit techniques
provide both high speed and low power features

with a typical CMOS standby current of 0.01uA and
maximum access time of 150ns in 1.5V operation.

Easy memory expansion is provided by an active

LOW chip enable(CE1), an active HIGH chip enable (CE2),
and active LOW output enable (OF) and three-state output
drivers.

The MX66X2000 has an automatic power down feature,
reducing the power consumption significantly when

chip is deselected.

The MX66X2000 15 available in the JEDEC standard 32

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

STSOP, and 8mmx20mm TSOP.
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PIN DESCRIPTIONS
Ag-A,; Address Input

MX66X2000

These 18 address mput select one of the 262,144 x 8-bit words
in the RAM.
CEl is active LOW and CE2 is active HIGH. Both chip

enables must be active to read from or write to the device. If

CE, Chip Enable 1 Input
CE, Chip Enable 2 Input
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.
'WE Write Enable Input The write enable input 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.
OE Output Enable Input 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.
DQ,- DQ; Data Input/Qutput Ports

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 I/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 Dour Icc
Write L L H X Dm Icc
ABSOLUTE MAXIMUM RATINGS® OPERATING RANGE
SYMBOL PARAMETER RATING | UNITS AMBIENT
RANGE TEMPERATURE Vee
VrErM | Terminal Veltage with | -0.5 to +3.3 v
Respect to GN Commercial 0°Cta+ 70°C 1.2V -~ 1.8V
Trias Temperature Under Biaf -10 to +125 oC
Tste Sterage Temperature -60 to +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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MX66X2000

DC ELECTRICAL CHARACTERISTICS (over the operating range)

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

Guaranteed Input Low -

' Veltape® 05 03| v
Guaranteed Input High

Vi Voltaget 12 15 25| 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 = TmA - - 03 A%

Vou OQutput High Voltage Vee=Min, k= -0.5mA 1.2 — — v
Operating Power Supply | Vee=Max, CE1= Vr, or CE2 = Vi, oo = Om A, _ —

lec Current F = Frmax® ’ ’ 5 mA

Tocsn Standby Power SUPPLY | yec = Max, TET = Vi or CE2= Vi, Iy = OmA, - - 03| ma
Power Down Supply Vee= Max, CEl 2 Vee-0.2V, CE2<0.2V -

Tecsn Current Vo > Vee 02V or Var< 02V 1 02| uA

1. Typical characteristics are at Vee = 15V, 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, 1.2 — —
Vi > Viee- 02V or Vin .2V v
Data Retention Cutrent CFl1 >Vee -0.2V, CE2 <0.2V, _ .01 02
Lecor Vin 2 Vee- 02V or Vin <02V : g uh
tong Chip Deselect to Data Retention Time . 0 - - ns
See Retention Wavform
ty Operation Recovery Time Tpd? —_ ns

1. Vee=12V, T, = +25°C
2. tpc = Read Cyele Time

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

I(— Data Retention Mode —)I

Ve

Vorz 1.2V F R

tr

15V

LA

CEl

/

VI

TN

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

‘?t_ Data Retention Mode —3|
Vee 15 Vor 212V 2 sy
teoe te
CEz<qz2v
Vi Vv
CE2 * "
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A MX66X2000

AC TEST CONDITIONS KEY TO SWITCHING WAVEFORMS
Input Pulse Levels L5V /OV WAVEFORM NPUTS OUTPUTS
Input Rise and Fall Times 5ns
Tnput and Output MUST BE MUST BE
Timing Reference Level 0.75Vce STEADY STEADY

MAY CHANGE WILL BE

AC TEST LOADS AND WAVEFORMS NN mowmor amee

30022 5002 MAY CHANGE WILL BE
13V O AN 13V O AN ﬁ FROML TOH CHANCE
OUTEUT O OUTPUT € J_ FROML TOH
Waw LY DON T CARE: CHANGE :
INCLUDING I 100 NALUDING - A“" ANY CHANGCE STATE
6 D 7304 1G AND 0 PERMITTED UNENOWN
SCOPE SCCFPE
= FIGURE 1A= = FIGURE 1B = DOES NOT CENTER
M APPLY LINE E HIGH
THEVENIN EQUIVALENT IMPEDANCE
000 [OFF ['STATE
OUTPUT ¢ ANN O 0oV
ALLINPUT PULSES
] |
15V 0% -{90% 00% 10%
GND
— —)| t 3ns

FIGURE 2

ACELECTRICAL CHARACTERISTICS (over the operating range)
READ CYCLE

PARAMGIER | PARAMETER DESCRIPTION MX66X2000-25 UNIT
NAME NAME MIN. TYP. MAX.
Liyax Ly Read Cycle Time 50 — - s
I,qu I,u Address Access Time - - 250 ns
tEll.QV tACSl Chip Select Access Time (m) — — 250 ns
Loy Licso Chip Seloct Access Time @y — — 250 ns
L Toe Output Enable to Output Valid 5 — 150 s
Ly T | Chip Select to Output Low 7 CEn| 10 —  — ns
Lomox o Chip Select to Quiput Low Z @yl 10 — — ns
[ Loy Output Enable to Output in Low Z 6 - - s
tElI-[QZ tc:}m Chip Deselect to OQutput in High 7 ((ﬁ) 0 — 40 ns
[ Tenz: Chip Deselect to Output in High Z @y ¢ — a0 ns
Longz Lo Output Disable to Output in High 7. 0 — 35 s
Lxox on Output Disable to Output Address Change 0w - - ns

1. Typical charaeteristics are at Vee = 1.5V, Ta = 25°C.

SWITCHING WAVEFORMS (READ CYCLE)
READ CYCLE] .24

t rC
ADDRESS
| Y > tox
ton —)
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MX66X2000

READ CYCLE2 (3.9

CEl

CE2

DOU[‘

AN

L

t ACEl —

7

NN

tacse —

&)

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.
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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MX66X2000

AC ELECTRICAL CHARACTERISTICS (over the operating range}
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WRITE CYCLE
JEDEC
PARAMETER | PARAMETER DESCRIPTION MX66X2000-25 UNIT
NAME NAME MIN. TYP. MAX.
Luvax Ty Write Cycle Time 250 2 — — -
L v [ Chip Select to End of Write 250 2 — - s
L L Address Set up Time 0 - - ns
- Ly Address Valid to End of Write 250 02— — s
[ Lip Write Pulse Width 150 - - s
[ — [ Write Recovery Time (CE1, WE) 0 - - ns
Learax Lye; Write Recovery Time cey| o — — ns
Loz [ Write to Output in High Z - - s
Loy [ Data to Write Time Overlap wo - - ns
[ — [ Data Hold from Write Time 0 - - s
Ve Loz Output Disable to Output in High Z 0 - 1 -
Lrox Low End of Write to Output Active 5 = = ns
1. Typical characteristics are at Vee = 1.5V, Ta = 25°C.
SWITCHING WAVEFORMS (WRITE CYCLE)
WRITE CYCLE1 )
t wWC
ADDRESS
@
—1t v =
_ 7 NN
an
K \
CW
CEl \\\ \ . , ///l /// /
El N Z) pd pd
/ N N N\
CE2 // / /% o \
2z S NN\
, L aw Xt WM@)
— twe —
WE tas o //
710
1 onz
D
. E—t on
|e t ow 3
/
Dy \
| |
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A MX66X2000

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 CEIT 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
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MX66X2000

PIN CONFIGURATIONS (cont.)

32-Pin Plastic TSOP (Normal Pinouts)

32-Pin Plastic TSOP (Reverse Pinouts)

=R ~ oo A4 16 17 53 A3
A 2 31 AlO As 15 18 [ A2
A8 3 30 [ CEL A6 14 19 1 Al
Al3[] 4 29 DQ7 AT 13 20 [1 A0
WE [ 5 ®[ODQe Al2[ 12 21 DQO
CE2[] 6 27 DQ5 Ald— 11 79 DQI
A5 7 2% DQ4 Ale ] 10 3 DQ2
vecd 8 25 DQ3 Al7 ] 9 24 GND
A7 9 MX66X2000TC 24 GND vee — 8 MX66X2000TRC 15 DQ3
Al6 o 10 MX66X2000STC nEDe  ASH 7 MXE6X2000STRC 0 [ 1y
MX66X2000TT MX66X2000TRI
Aldg 1 MX66X2000ST1 nE@DbQ  E6 MX6EX2000STRI 27 [ DQ
Al2[] 12 21 DQO WE ] 5 28 [ DQ6
AT 13 20 AQ A3 ] 4 29 DQ7
A6 14 19 3 Al A8 3 30 [ CEl
AS[] 15 18 [ A2 A 2 31 [ AlO
A4 16 17 [ A3 All 1 o 32 [J OE
Suffix-TC, STC in the package identifier Suffix-TRC, STRC in the package identifier
Suffix-T1, STI in the package identifier Suffix-TRI, STRTin the package identifier
ORDERING INFORMATION
SPEED ORDERING PACKAGE TEMPERATURE
(ns) PART NUMBER TYPE REFERENCE NO. RANGE
250 MX66LV2000PC- 25 PDIP-32PIN P32-1 0©Cto+70°C
250 MX66LV20008C- 25 SOP-32PIN 532-1 0°Cto+70°C
250 MX66LV2000TC- 25 TSOP-32PIN T32-1 0CCto+70°C
250 MX66LV2000TRC- 25 TSOP-32PIN{R) TR32-1 0°Cto+70°C
250 MX66LV20008TC- 25 STSOP-32PIN 5T32-1 0°Cto+70°C
250 MX66LV20008TRC- 25 STSOP-32PIN(R) §TR32-1 0°Cto+70°C
250 MX66LV2000PI- 25 PDIP-32PIN P32-1 409 Cto+839C
250 MX66LV200081- 25 SOP-32PIN 532-1 -40°Cto +859C
250 MX66LV2000TT- 25 TSOP-32PIN T32-1 -4(9 Cto +859C
250 MX66LV2000TRI- 25 TSOP-32PIN(R) TR32-1 409 Cto+839C
250 MX66LV2000STI- 25 STSOP-32PIN §T32-1 A0 Cto + 859 C
250 MX66LV20008TRI- 25 STSOP-32PIN(R) STR32-1 409 Cto+839C
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