A MX66U2000

Very Low Power 512k x 8 CMOS SRAM

FEATURES DESCRIPTION
G Very low operation voltage The MX66U2000 is a high performance, verulow power
CMOS Static Random Access Memory organized
1.8V as 262,144 words by 8 bits and operates from a
very low range of supply voltage.
B Very low power consumption Advanced CMOS technology and circuit techniques
provide both high speed and low power features
10mA (Max.) write current with a typical CMOS standby current of 0.05uA and
ImA (Max.) read current maximum access time of 150ns in 2V operation.
luA (Typ.) CMOS standby current Easy memory expansion is provided by an active
LOW chip enable(CE]Q), an active HIGH chip enable (CE2),
6 High speed access time and active LOW output enable (OE) and three-state output
drivers.
150ns (Max.) The MX66U2000 has an automatic power down feature,
reducing the power consumption significantly when
 Input levels are CMOS-compatible chip is deselected.
The MX66U2000 is available in the JEDEC standard 32
0.8Vee /0.2Vee pin 600mil Plastic DIP, 525mil Plastic SOP, and 8mmx13.4mm

STSOP, and 8mmx20mm TSOP.
9 Automatic power down when chip is deselected

D Three state outputs

(3 Fully static operation

(3 Data retention supply voltage as low as 1.5V
3 Easy expansion with CE1, CE2, and OE options
B All /O pins are 3.3V tolerant
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PIN DESCRIPTIONS
Ay-A,; Address Input

MX66U2000

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

‘CE1 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 is deselected and

is in a standby power mode. The DQ pins will be in the high-
impedance state when the device is deselected.

CE, Chip Enable 1 Input
CE, Chip Enable 2 Input

'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 OE 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
is active while the chip is 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 OE 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.

Vce Power Supply
GND Ground
TRUTH TABLE
MODE WE El CE2 OE 1/O OPERATION Vee CURRENT
Not Selected X H X X High Z IccsBy Iccspi
(Power Down) X X L X High Z Iccss, Iccspt
Output Disabled H L H H High Z Icc
Read H L H L Dour Icc
Write L L H X DN Icc
ABSOLUTE MAXIMUM RATINGS® OPERATING RANGE
SYMBOL PARAMETER RATING | UNITS AMBIENT
RANGE TEMPERATURE Vee
VTERM Terminal Voltage with -0.5 to +5.5 \Y
Respect to GND Commercial 0°C to +70°C 1.8V ~ 2.6V
Trias Temperature Under Bias| -10 to +125 oC
Tsre Storage Temperature -60 to +150 oC
Pr Power Dissipation 1.0 w CAPACITANCE® (TA= 250 C, f=1.0 MHZ)
Tour DC Output Current 20 mA SYMBOL | PARAMETER |CONDITIONS| MAX.| UNIT
1. Stresses greater than those listed under ABSOLUTE MAXIMUM CiN Input Capacitance Vin= 0V 6 pF
RATINGS may cause permanent damage to the device. This is a
. . - . Cpg Input/Output Vio =0V 8 pF
stress rating only and functional operation of the device at these or Capacitance
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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MX66U2000

DC ELECTRICAL CHARACTERISTICS (over the operating range)

PARAMETER
NAME PARAMETER TEST CONDITIONS MIN. TYP.® MAX.|UNITS

Guaranteed Input Low —

Vi Voltage@) -0.5 +0.4 v
Guaranteed Input High

Vi Voltage® 16 20 36| Vv

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

Tow Output Leakage Current gsg : P)/{fa}tfo, V: Eci = Vi, or CE2= Vi, or OE= Vi, — — 1 uA

Vou Outout Low Voltage Vee = Max, o= ImA —_ —_ 0.4 v

Vou Output High Voltage Vee = Min, Ios = -0.5mA 1.6 —_ —_ v
Operating Power Supply | Vcec=Max, CEIL = Vi, or CE2 = Vi, Ing = OmA, _ _

Lec Current F=Fmax® 10 mA

Tocss Standby Power Supply | yee = Max, TFT = Vi, or CE2 = Vi, Toa = OmA, - - 1| ma
Power Down Supply Vee = Max, CEI 2 Vee-0.2V, CE2 <0.2V —_

Toosm: Current Vx> Vee - 0.2V or Vi< 0.2V 1 10 uA

1. Typical characteristics are at Vee = 2.0V, 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. Fyax= 1tge.

DATA RETENTION CHARACTERISTICS (Ta=0°C to+70°C)

SYMBOL PARAMETER TEST CONDITIONS MIN. TYP.) MAX. |UNITS
Vor Vcce for Data Retention CE1>Vce - 0.2V, CE2<0.2V, 15 _ _
Vv > Vee - 0.2V or Vix <0.2V v
Data Retention Current CE1 >Vee -0.2V, CE2<0.9V, - 0.03 6
Tecor Vv >Vee - 0.2V or Vin 0.2V : uA
topr Chip Deselect to Data Retention Time i 0 - - ns
See Retention Wavform
tg Operation Recovery Time Tec® —_ —_ ns

1. Vee =15V, T, =+ 25°C
2. tgc = Read Cycle Time

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

j6——— Data Retention Mode —)}
Vee v I Vor 2 1.5V ooy
t cor tr
A}
_ e\ CEI12 Vee-0.2V /) vn
w L

INNNN\\N

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

K——— Data Retention Mode —_—)
Vee av Vor 2 1.5V ¥ ov
t CDR t R
<
CE Vo CE2>0.2V Vi
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MX66U2000

AC TEST CONDITIONS

KEY TO SWITCHING WAVEFORMS

Input Pulse Levels 2V /0V
. . WAVEFORM INPUTS OUTPUTS
Input Rise and Fall Times 5ns
Input and Output MUST BE MUST BE
Timing Reference Level 1V STEADY STEADY
MAY CHANGE WILL BE
ACTEST LOADS AND WAVEFORMS NN\ FROMHTOL - claNGE
FROMH TOL
20V O 86702 20V O 86702 _ﬂ_ MAY CHANGE WILL BE
‘ ‘ FROML TO H CHANGE
OUTPUT O OUTPUT O | FROML TO H
L00PF SPF ZZX DON 'T CARE: CHANGE :
INCLUDING INCLUDING ANY CHANGE STATE
TG AND 10002 TG AND 100062 PERMITTED UNKNOWN
SCOPE SCOPE
= FIGURE 1A= = FIGURE IB= DOES NOT CENTER
M APPLY LINE IS HIGH
THEVENIN EQUIVALENT IMPEDANCE
400 i'OFF |"STATE
OUTPUT O ANAN O 12V
ALL INPUT PULSES
| 1
2.0V
10% 0% 9% 10%
GND ]
—) 5ns
FIGURE 2

ACELECTRICAL CHARACTERISTICS (over the operating range)

READ CYCLE
JEDEC
PARAMETER | PARAMETER DESCRIPTION MX66U2000-25 UNIT
NAME NAME MIN. TYP. MAX.
tAVAX tRC Read Cycle Time 150 — — ns
tAVQV tAA Address Access Time - - 150 ns
tElLQV tACSl Chip Select Access Time (@) - - 150 ns
tEZHQV tACSZ Chip Select Access Time (CE2) - - 150 ns
tGLQV Loe Output Enable to Output Valid 10 - 100 ns
tElLQX Lo Chip Select to Output Low Z (CE ) 10 - - ns
tEZHQX tCLZZ Chip Select to Output Low Z (CE2) 10 _ _ ns
tGLQX Loz Output Enable to Output in Low Z 0 - - ns
tElHQZ Louzy Chip Deselect to Output in High Z (CE ) 0 - 40 ns
tEZHQZ ooz Chip Deselect to Output in High Z (CE2) 0 - 40 ns
tGHQZ Tous Output Disable to Output in High Z 0 - 35 ns
tqux Lou Output Disable to Output Address Change 10 - - ns
1. Typical characteristics are at Vee = 2.0V, Ta = 25°C.
SWITCHING WAVEFORMS (READ CYCLE)
READ CYCLE1 124
t rc
ADDRESS X
t s 2 ton
% t OH H
Do XX X
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A MX66U2000

READ CYCLE2 @34

N )(////////

—— 1 ACS] —]

- Z -] e

)
t cuz y

®)

—1 ciz
D our

READ CYCLE3 U4

ADDRESS

NN\ N
CE1 N N et oz

w X

I(— t cz2 >

(5)
t cizi

T ACS2 3

NOTES:

1. WE is high for read Cycle.

2. Device is continuously selected when CET = Vi and CE2 = Vi .

3. Address valid prior to or coincident with CE1 transition low and/or CE2 transition high.

4.0E=Vuw.

5. Transition is measured +500mV from steady state with C. = SpF as shown in Figure 1B.
The parameter is guaranteed but not 100% tested.
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MX66U2000

AC ELECTRICAL CHARACTERISTICS (over the operating range)

WRITE CYCLE

P A%TER PARAMETER DESCRIPTION MX66U2000-15 UNIT
NAME NAME MIN. TYP. MAX.
ivax Tye Write Cycle Time 150 - — s
Cowwn Low Chip Select to End of Write 150 - - ns
Vv L Address Set up Time 0 - - ns
Lovwa Lw Address Valid to End of Write 150 - - ns
Ly Lyp Write Pulse Widh 8 - — ns
Comax [ Write Recovery Time (CE1, WE) 0 - - ns
Lorax Tyre Write Recovery Time (CE2) 0 - - ns
tWLQZ tWHZ Write to Output in High Z _— _ 40 ns
Lovwa Low Data to Write Time Overlap 50 - - ns
Cynox (™ Data Hold from Write Time 0 - - ns
tGHQZ tOHZ Output Disable to Output in High Z _ 40 ns
tWHQX Tow End of Write to Output Active - - ns

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

SWITCHING WAVEFORMS (WRITE CYCLE)

WRITE CYCLE1 @™

¢ t we
ADDRESS X
Kt wri =)
_ 7K NN
K tow >
NN\ § /(//X/////
7.7 SR )\
———— taw $|%t WRZ(?
WE t as t s y
@.10) |
t on7
Do él& t on é|
, |é t ow
K XXX
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A MX66U2000

WRITE CYCLE2 4:©

t wc N

ADDRESS X k

1)

NN N\ 777 77,
N 77 7 SRR NN NN\

IN t cw

——— . o
N\

twe
— @
WE t as

| (4,10)
t WHZ

D ouTr

etnwe

etDH

NOTES:

1."WE must be high during address transitions.

2. The internal write time of the memory is defined by the overlap of CEI 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. Twe is measured from the earlier of CE1 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.

. OE is continuously low (OE = Vv ).

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

. Dour is 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 in Figure 1b.
The parameter is guaranteed but not 100% tested.

11. Tewis measured from the later of CET going low or CE2 going high to the end of write.

O 00~ O
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PIN CONFIGURATIONS (cont.)

32-Pin Plastic TSOP (Normal Pinouts)

32-Pin Plastic TSOP (Reverse Pinouts)

AllC1 o -~ 32 ] OE Ad] 16 17 A3
A9 2 31 [ Al0 A5 15 18 A2
A8 3 30 [ CEIl A6 14 19 Al
A13 [ 4 29 (1 DQ7 AT 13 20 A0
WE ] 5 28 [ DQ6 Al2 12 21 DQO
CE2 [ 6 27 (3 DQ5 A4 1 22 DQ1
A5 7 26 1 DQ4 Al6 1 10 23 DQ2
VCC ] 8 25 DQ3 AT 9 24 GND
A7 9 MX66U2000TC B o veed s MX66U2000TRC 25 DQ3
A6 3 10 MX66U2000STC 23 5 po2 AlS o 7 MX66U2000STRC 26 DO4
MX66U2000TT MX66U2000TRI
Al43 11 MX66U2000STI 2E@bQl E2m 6 MX66U2000STRI 27 |3 DQS
Al2 [ 12 21 (3 DQO WE 5 28 DQ6
A7 13 20 (1 A0 Al3 ] 4 29 DQ7
A6 [ 14 19 [ Al A8 3 30 CEl
A5 15 18 [ A2 A9 2 31 (3 A10
A4 16 17 3 A3 All 1 © 32 OE
Suffix-TC, STC in the package identifier Suffix-TRC, STRC in the package identifier
Suffix-TI, STI in the package identifier Suffix-TRI, STRI in the package identifier
ORDERING INFORMATION
SPEED ORDERING PACKAGE TEMPERATURE
(ns) PART NUMBER TYPE REFERENCE NO. RANGE
150 MX661.V2000PC- 15 PDIP-32PIN P32-1 0°Cto+70°C
150 MX661.V2000SC- 15 SOP-32PIN S32-1 0°Cto+70°C
150 MX66L.V2000TC- 15 TSOP-32PIN T32-1 0°Cto+70°C
150 MX66L.V2000TRC- 15 TSOP-32PIN(R) TR32-1 0°Cto+70°C
150 MX661.V2000STC- 15 STSOP-32PIN ST32-1 0°Cto+70°C
150 MX661L.V2000STRC- 15 STSOP-32PIN(R) STR32-1 0°Cto+70°C
150 MX661.V2000PI- 15 PDIP-32PIN P32-1 -40°Cto + 85°C
150 MX661.V2000SI- 15 SOP-32PIN S32-1 -40°Cto + 85°C
150 MX66L.V2000TI- 15 TSOP-32PIN T32-1 -40° Cto +85°C
150 MX66L.V2000TRI- 15 TSOP-32PIN(R) TR32-1 -40°Cto +85°C
150 MX66L.V2000STI- 15 STSOP-32PIN ST32-1 -40° Cto +85°C
150 MX661L.V2000STRI- 15 STSOP-32PIN(R) STR32-1 -40° Cto +85°C
P/N DS0025 Rev. 1.0, Aug.1998
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M=E1e MX27C8000

PACKAGE INFORMATION
32-PIN CERDIP(MSI) WITH WINDOW (600mil)

ITEM  MILLIMETERS INCHES

A 42.26 max 1.665 max 32 17
minininininlinisinislisininininls]

B 1.90 + .38 .075+ .015

c 2.54 [TP] 100 [TP] N

D 46 [REF] 018 [REF] )

E 38.07 1.500

E 142 [REF] 056 [REF] I B B

G 343+ .38 135+ .015 1 16

H 96 + .43 038+ .017 - A - «

I 4.06 160 "—"

J 5.00 203 [ ] j AJ

K 1558 £ .13 .614 £ .005 ‘%

L 13.20 £ .38 520+ .015 WLG

M 25 [REF] 010 [REF] —

N 28.12 2.320 «J LF %FD % CF — B \‘,\4/\ \01\5‘/
NOTE: Each lead centerline is located within .25 E

mm[.01 inch] of its true position [TP] at
maximum material condition.

32-PIN PLASTIC DIP(600 mil)

ITEM MILLIMETERS INCHES

A 42.13 max. 1.660 max. gﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂg
B 1.90 [REF] .075 [REF]

c 2,54 [TP] 100 [TP] )

D .46 [Typ.] .018 [Typ.]

E 38.07 1.500 T oo n
F 1.27 [Typ] .050 [Typ.] 1 16
G 3.30% .25 130+ .010

H 51 [REF] .020 [REF]

| 394+ .25 155+ .010

J 5.33 max. .210 max.

K 15.22+ .25 .600 £ .010

L 13.97+ .25 550+ .010

M 25 [Typ] 010 [Typ.] \(

0~15°

NOTE: Each lead centerline is located within .25
mm[.01 inch] of its true position [TP] at
maximum material condition.
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