MOSEL

MS621000

ADVANCE INFORMATION

FEATURES
* Available in 80/100/120 ns (Max.)

* Automatic power-down when chip disabled
» Lower power consumption:

MS621000
— 5.5mW (Max.) Power Down

MS621000L
- 1.1mW (Max.) Power Down

* TTL compatible interface levels
» Single 5V power supply

* Fully static operation

¢ Three state outputs

* Two chip enable (E, and E,) for simple
memory expansion

* Data retention as low as 2V
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1048576 (131,072 x 8) CMOS Static RAM
with Data Retention and Low Power

DESCRIPTION

The MOSEL MS621000 is a high performance, low power
CMOS static RAM organized as 131,072 words by 8 bits.
The device supports easy memory expansion with both an
active LOW chip enable (E,) and an active High chip
enable (E,), as well as an active LOW output enable (G)
and three state outputs. An automatic power-down feature
is included which reduces the chip power by 80% in TTL
standby mode, and by over 95% in full power-down mode.

The device is manufactured in MOSEL's high performance
CMOS process and operates from a single 5V power
supply. All inputs and outputs are TTL compatible. Data is
retained to as low as V. = 2V.

The MOSEL MS621000 is packaged in the JEDEC stan-
dard 32 pin 600 mil wide DIP and 525 mil wide SOP.

FUNCTIONAL BLOCK DIAGRAM
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MS621000

PIN DESCRIPTIONS

A,-A, Address Inputs

These 17 address inputs select one of the 131,072 x 8-bit
words in the RAM.

E, Chip Enable 1 Input

E, Chip Enable 2 Input

E, 1s active LOW and E, 1s active HIGH. Both chip enables
must be active to read from or write to the device. If either
chip enable 1s not active, the device 1s deselected and I1s In
a standby power mode. The DQ pins will be in the high-
impedance state when the device is deselected.

G Output Enable Input

The output enable input 1s active LOW. If the output enable
1s 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 G Is inactive.

W Write Enable Input

The write enable input 1s active LOW and controls read and
write operations. With the chip selected, when W is HIGH
and G 1s LOW, output data will be present at the DQ pins;
when W is LOW, the data present on the DQ pins will be
written into the selected memory location.

DQ,-DQ, Data Input/Output Ports

These 8 bidirectional ports are used to read data from or
write data into the RAM

Vee Power Supply

GND  Ground

TRUTH TABLE
MODE w E E, G /O OPERATION Voo CURRENT
Not Selected X H X X High Z lccsa: lcese1
(Power Down) X X L X High 2 lcese: leessl
Output Disabled H L H H High Z lce
Read H L H L Dour lee
Write L L H X D lec
ABSOLUTE MAXIMUM RATINGS ™ OPERATING RANGE
SYMBOL PARAMETER RATING | UNITS RANGE TEMPERATURE Vee
Vrerm | Terminal Voltage with -05t0+70| V Commercial 0°C to +70°C 5V + 10%

Respect lo GND

Taias Temperature Under Bias -10to +85 °C

Tgre | Storage Temperature —45to0 +125| °C

1 Stresses grealer than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This 1s
a stress rating only and functional operation of the device at
these or any other conditions above those indicated in the
operational sections of this specification 1s not implied Exposure
to absolute maximum raling conditions for extended periods may
affect rekability

CAPACITANCE®™ (T, = 25°C, f = 1.0MHz)

SYMBOL PARAMETER CONDITIONS | MAX. | UNIT
Cin Input Capacitance Vin=0V 8 pF
Input/Output _
c Vig =0V
oa Capacilance vo 10 pF

1 This parameler Is guaranteed and not tested

PID051
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DC ELECTRICAL CHARACTERISTICS (over the operating range)

PARAMETER MS621000 MS621000L
NAME PARAMETER TEST CONDITIONS MIN. TYP.() MAX.| MIN. TYP.() MAX.] UNITS
Vi Guaranteed Input Low -043 - +08| -03 - +08 v
Voltage'®
Vin Guaranteed Input High 22 - Vee | 22 - Vee v
Voltage'® +03 +03
I Input Leakage Currem | Veo=Max, Vjy= 0V to Ve -1 B 1 1 _ 1 WA 3
lor Output Leakage Current | Veo=Max, Eq= Vi, or Ex= Vi or G=Vy, | -2 - 2 2 R 2 pA
VLN =0VtoVce
VoL Output Low Voltage Veo=Min, I, = 4mA . . 0.4 B _ 04 v
Vo Output High Voltage Veo= Min, gy = —1mA 24 B . 24 B B v
lec Operating Power Supply | Vcg=Max, Ey =V, Ex= V), Ipg=0mA, - B 80 . . 80 mA
Current F=Fra
lccse Standby Power Supply | Vcc =Max, Ey=V y, 0T E;=V |, Ipg=0mA| - f 3 - . 3 mA
Current
lccses Power Down Power Vee =Max, Eq 2 Vg - 02V, E, <02V - . 1 B B 02 | mA
Supply Current Vin2Vee—02VorViy<0 2V
1. Typical charactenstics are at V. = 5V, T, = 25°C
2 These are absolute values with respect to device ground and all overshoots due to system or tesler noise are included
3 Fpu =1
DATA RETENTION CHARACTERISTICS (T, = 0 to +70°C)
SYMBOL PARAMETER TEST CONDITIONS MIN. TYM MAL | UNITS
Vor V¢ for Data Retention E;2Vec-0.2V,E;<02V, 2.0 - 55 v
Vin2Veg-02Vorv y<0.2v
lecort™ Data Relention Current MS621000 Standard - - 05 mA
MS621000L L-Version - - 01 mA
tcon Chip Deselect to Data 0 f R ns
Retention Time See Retention Waveform
ln Operation Recovery Time gc@ - - ns
1 Vee=Vpa=3V
E 2V, =02V, E, 2V, -02VorE, <02V (at E, controlled)
2 t.. ReadCycle Time
LOW V__ DATA RETENTION WAVEFORM (1) (E, Controlled)
Vee Data Retention Mode
45v Vor 45v
"-tcnn ln—'l
Etffffffizzv\ = /2.2v|\:>>>>>
Ei2 Vpr-02V
LOW V__ DATA RETENTION WAVEFORM (2) (E, Controlled)
Vee Data Retention Mode
45V 45V
t Von {
ViU Vie
Es<o2v
PIDOS1
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AC TEST CONDITIONS KEY TO SWITCHING WAVEFORMS
Input Pulse Levels 0.6Vto24V WAVEFORM INPUTS OUTPUTS
Input Aise and Fall Times 5ns
Input and Output Input V =08V, V=22V g%'JESATDBYE ;#'éli\gs
Timing Reference Level Qutput: V) = 0.8V, Vg =20V
MAY CHANGE ~ WILL BE
FROMHTOL CHANGING
m FROMH TO L
AC TEST LOADS AND WAVEFORMS
MAY CHANGE ~ WILL BE
FROMLTOH CHANGING
A1 18K A1 16K ﬂ- FROMLTO H
sV sV
ouTPUT ] ouTPUT 1 DONTCARE  CHANGING
A2 R2 m ANY CHANGE ~ STATE
100pF 9900 5pF 9900 PERMITTED  UNKNOWN
INCLUDING INCLUDING
= JGAND = = JGAND = CENTER
SCOPE SCOPE N DOESNOT  LINE IS HIGH
APPLY IMPEDANCE
Figure 1a Figure 10 "OFF" STATE
Equwvalent to THEVENIN EQUIVALENT
3960
OUTPUT 0———ma————0 2V
ALL INPUT PULSES
GND 20%
5ns I‘_ 5ns
Figure 2
AC ELECTRICAL CHARACTERISTICS (over the operating range)
READ CYCLE
JEDEC MS621000/L MS621000/L MS621000/L
PARAMETER |PARAMETER -80 -10 -12
NAME NAME PARAMETER MIN. TYP. MAX]|MIN. TYP. MAX]MIN. TYP. MAX|UNIT
tavax tae Read Cycle Time 80 - - 100 - - 120 - - ns
tavav laa Address Access Time - - 80 - - 100 - - 120 | ns
terav tacsi Chip Select Access Time E | - - 80| - - 100 - =~ 120 | ns
leanav tacsz Chip Select Access Time E,| - - 80 - - 100 - - 120 ns
teLav loe Output Enable to Output Vahd - - 35 - - 40 - - 50 | ns
teqLax oLz Chip Select to Output Low Z E | 10 - - 10 - - 10 - - ns
teoHax lorze Chip Select to to Output Low Z E,| 10 - - 10 - - 10 - - ns
laLax lowz Output Enable to Output in Low Z 5 - - 5 - - 5 - - ns
te1noz lchzy Chip Deselectto QutputinHighZ ~ E, | - - 30| - - 3| - - 40 | ns
esHaz tonze Chip Deselect to Output in High Z E, - - 30 - - 35 - - 40 ns
taHaz onz Oulput Disable to Output In High Z - - a0 - - 30 - - 40 ns
taxax ton Output Hold from Address Change 10 - - 10 - - 10 - - ns
SWITCHING WAVEFORMS (READ CYCLE)
READ CYCLE 124
tac
r |
ADDRESS X :ﬁ(
|
= ton tan f——"ton
rg
Bour p .
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READ CYCLE 2034
GANNY | (77777777
Ll | IAARRRRNN
Dour —toa? { = :E—

READ CYCLE 3¢
tae i
ADDRESS )I
| “‘A |
SANAANRNNNN J77777
loe
E1<<<SS‘K toz— / ?7777
| touzr™ Lncs: e terz s
S/ NAAARN
toze' "—‘;:::é's——')

&N

NOTES:

1 W s high for READ Cycle.

2 Device Is continuously selected E, = V, andE, =V,

3. Address valid prior to or coincident with E, transition low and/or E, transition high
4 G=V,.

5 Transition 1s measured + 500mV from steady state with C_ = 5pF as shown in Figure 1b This parameter is guaranieed but not 100% tested.
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AC ELECTRICAL CHARACTERISTICS (over the operating range)

WRITE CYCLE
JEDEC MS621000L MS621000L MS621000L
PARAMETER |PARAMETER 80 10 12
NAME NAME PARAMETER MIN. TYP. MAX|MIN. TYP. MAX|MIN. TYP. MAX|UNIT
tavax twe Whnite Cycle Time 80 B 100 - - | 120 - _ ns
1w tew Chip Select to End of Wnite 60 - - 80 - 85 - B ns
lavwi tas Address Set up Time 0 - - 0 B B 0 _ ns
tavwh taw Address Valid lo End of Write 60 - |80 - 85 - ns
wiwn e Wnte Pulse Width 50 - 60 - - 70 - ns
lwHax bwai Wnte Recovery Time EwW/| 5 - 5 . N 5 _ ns
leaLax twaz Wnte Recovery Time E, 5 - . 5 . . 5 . ns
bwiaz twnz Write to Output in High Z - 30 35 B 40 | ns
tovwn Low Data to Write Time Overlap 3 - - | 90 - a5 - R
YwHDx toH Data Hold from Wnte Time 0 - 0 - - 0 - ns
laHaz lonz Output Disable to Oulput in High Z 30 a5 - - 40 ns
bwhax tow End of Wnite to Output Active 5 - - 5 - - 5 . B ns

SWITCHING WAVEFORMS (WRITE CYCLE)

WRITE CYCLE 1™

ADDRESS

ol

mi

1

w

Dour

X

LﬁJ_

<—|WR1@—

i

L

e,

AMRRNRRRRRR 2
e [/ /] 3 AN
taw -
AN 7
(4,10} twp(z)
AN NN A NN NNNNNNNN
L LA
twhz le— low [~ —]
X XXXX
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WRITE CYCLE 2¢'®

ADDRESS X

ton™ i L—twmm
) TN 777777 ’

e /LA AAMNANNNN

l(:vv(11)
taw twz"
twp2
—_ 4
W AN ;
1ag e typz 419 e— w2 @
D NANNAN NN NN NANNNNN
T LIl
p——tpw —= [«—tpy {9)
7
Diy L

NOTES

1 W must be high during address transitions

2 The mternal write time of the memory I1s defined by the overlap of E, and E, active and W low All signals must be active to inttiate 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 T,q's measured from the earlier of E or W going high or E ,going low at the end of write cycle.

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

5 Ifthe E low transition or the E, high transiion occurs simultaneously with the W low lransitions or after the W transition, outputs remain
Ina hlgh impedance state.

6 G s continuously low (G =V,)

7 Dg,; I8 the same phase of write data of this wnte cycle.

8 Dom 1s the read data of next address

9 IE, s low and E, is high during this penod, 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 1s measured +500mV from steady state with C_= 5pF as shown in Figure 1b. This parameler I1s guaranteed but not 100%
tested

11 t_, 1s measured from the later of E, going low or E, going high to the end of write
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ORDERING INFORMATION

SPEED ORDERING TEMPERATURE
(ns) PART NUMBER PACKAGE REFERENCE NO. RANGE
a0 MS621000-80PC P32-2 0°C to +70°C
80 MS621000-B0FC $32-1 0°C 10 +70°C
80 MS621000L-80PC Pa2-2 0°C to +70°C
80 MS621000L-80FC $32-1 0°C to +70°C
100 MS621000-10PC P32-2 0°C o +70°C
100 MS621000-10FC §32-1 0°C 1o +70°C
100 MS621000L-10PC P32-2 0°C to +70°C
100 MS621000L-10FC S32-1 0°C to +70°C
120 MS621000-12PC P32-2 0°C 10 +70°C
120 MS621000-12FC S32-1 0°C to +70°C
120 MS621000L-12PC P32-2 0°C to +70°C
120 MS621000L-12FC $32-1 0°C to +70°C
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