IS A T 3864 L

Features

* Fast Read Access Time - 100 ns
s Low Power
35 mA Maximum {Active)
100 pA Maximum (Standby)
2-V Data Retention
Fully Static: No Cilock Required _
Three Control Inputs {CE1, CE2, and OE)
TTL Compatible Inputs and Outputs
5V + 10% Supply
28-Lead Dual In-line and Surface Mount Packages
JEDEC Pinout
Commerclal and industrial Temperature Ranges
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Description

The AT3864L is a high performance CMOS static Random Access Memory. Its 64K of mem-
ory is organized as 8192 words by 8 bits. Manufactured with an advanced CMOS technology,
the AT3864L offers access times down to 100 ns with power dissipation of under 200 mW.
When the AT3864L is deselected, the standby current is just 100 pA. In addition, the
AT3864L offers a data retention capability of only 100 LW power dissipation when operated
on a 2-volt power supply.

The AT3864L powers down to the standby mode when deselected (CE;j is HIGH or CE2 is
LOW). The 1/O pins remain in the high impedance state unless the chip is selected (CE is
LOW and CEz is HIGH), the outputs are enabled (OE is LOW), and Write Enable is not active
(WE is HIGH).

The AT3864L is completely TTL compatible and requires a single S-volt power supply. The
device is fully static and does not need any clocks or refresh control signals for operation.

Pin Configurations v
NG O 28 b vee
Pin Name Function a2z 02 27 [ We
a7z g3 26 0O ce2
Ag-Ai2 Addresses as O 4 25 O A8
as OGS 2¢ [1 A9
O1-11O Qutputs A O6 23 [ An
= . A3 gv 22 0 OE
CE1, CE2 Chip Enables o ds 21 b At
OE A go 2 | TE
CE Output Enable a0 O 10 o b ros
WE Write Enable oy gn 18 A o7
oz O 12 17 P 108
Vec, GND Power, Ground vos o 12 1. 0 wos
D
NC No Connect ane £ 14 18 [ vos
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64K (8K x 8)
CMOS
SRAM

6-3




AIMEL

Absolute Maximum Ratings*

Temperature Under Bias................... -40°Cto 85°C

Storage Temperature.............ccusueeee 55°Cto125°C

All Input Voltages

(including NC Pins)

with Respect to Ground ............. -0.3VioVee+03V

All Output Voltages

with Respect to Ground _........._.. -0.3Vio Vec+0.3V

Maximum Supply Voltage...........cccueeeveveeeeeeeene, +7.0V
Device Operation

READ: When CE1 is LOW, CE2 is HIGH, OE is LOW, and
WE is HIGH, the eight bits of data stored at the memory loca-
tion determined by the address input (pins Ag through A12) are
inserted on the data outputs (pins I/01 through I/0g).

WRITE: When CE; is LOW, CE> is HIGH, and WE is LOW,
the eight bits of data placed on the input pins (I/O1 through I/Og)

*NOTICE: Stresses beyond those listed under " Absolute Maxi-
mum Ratings" may cause permanent damage to the device.
This is a stress rating only and functional operation of the de-
vice at these or any other conditionis beyond those indicated in
the operational sections of this specification is not implied,
Exposure to absolute maximum rating conditions for extended
periods may affect device reliability. '

~ are stored at the memory location determined by the address

input (pins Ag through A12).

DATA RETENTION: When the chip is in standby mode, Vcc
can be reduced to as low as two volts without impacting data
integrity. Power dissipation will be reduced to 100 pyW maxi-
mum,

Operating Modes
MODEPIN CE; CE2 OE WE o
Read L H L H Dourt
Write L H x(1 L DIN
Standby " H X X X High Z
Standby: X L X X High Z
Output Disable X X H X High Z
Note: 1. X canbe L (Low) or H (High)
D.C. and A.C. Operating Range
| AT3864L-10 AT3864L-12 AT3864L-15
Operating Commercial 0°C - 70°C 0°C - 70°C 0°C - 70°C
Temperature (Case) 1y qyria) -40°C - 85°C -40°C - 85°C -40°C - 85°C
Ve Power Supply 5Vt 10% 5V+ 10% 5V+ 10%
64 AT3864L mese-——————————————
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D.C. and Operating Characteristics

Symbol Parameter Conditions Min Typ Max Units
R} Input Load Current ViIN= 010 Vce -1.0 1.0 UA
CE1=2.2VtoVcc+0.3Vor
CE2=-03Vt0o0.8Vor
o | Suibut Leakage OF =22 Vto Vce + 0.3V or 1.0 1.0 pA
WE=-03Vto08YV
Vo =0to Veo
CE2<0.2Vor
Standby Current CEi12Vcc-0.2V,
IsB1 | (CMOS) CE22Vce-0.2Vor CE2<0.2V 2 100 HA
Vin=01o Vcc
CE2=-03Vio0B8Vor
Ise2 ﬁ'_?'l‘_?by Currem CE1=2.2 V1o Vg +0.3 V, 3 mA
Vin=0to Vce
. CE1=-03V1008V,
loc 24%0&‘:‘"’"' Current CEz2=2.2Vto Ve + 0.3V, 20 35 mA
louT = 0 mA, min cycle
Vi input Low Voltage -0.3 0.8 v
ViH Input High Voltage 22V Vee+0.3 v
VoL Output Low Voltage loL=2.0 mA 0.4 v
Vo Output High Voltage loH =-1.0 mA 2.4 v
Pin Capacitance (f=1MHz, T=25C)"
Symbol Parameter Conditions Min Typ Max Units
Cout Input/Output Capacitance Vour=0V 6 pF
CIN Input Capacitance ViN=0V 6 pF
Note: 1. Typical values for nominal supply voltage. This parameter is only sampled and is not 100% tested.
Input Test Waveforms and Measurement Levels
2.4v
AC AC
DRIVING 1.5V MEASUREMENT
LEVELS LEVEL (1) (@)
0.6V
Notes: 1. Input rise and fall time 35 ns.
2. Output load: 1TTL gate + 10 OpF.
AIMEL 65
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A.C. Characteristics for Read

AIMEL

AT3864L-10 AT3864L-12 AT3864L-15 _
Symbol- Parameter Min Max Min Max Min Max. | UnitS
1RC Read Cycle Time 100 120 150 ns
1acc Address Access Time 100 120 150 ns
1CE1,tce2 | CE1,CE2 Access Time 100 120 150 ns
10E - OE Access Time 50 60 70 ns
toH Cutput Hokd Time 15 15 15 ns
tcoetz |CE1, CE2 Output Enable Time | ~ 10 10 10 ns
{OOE OE Output Enable Time 5 5 5 ns
tcop1,2 | CE1, CE2 Output Disable Time 45 45 60 | ns
tooD OE Qutput Disable Time. 40 40 50 ns
A.C. Characteristics for Write

AT3864L-10 AT3864L-12 AT3864L-15
Symbol |Parameter Min Max Min Max Min Max Units
twe Write Cycle Time 100 120 150 ns
1as Address Setup Time 0 0 0 ns
we Write Pulse Width 60, 70 90 " ns
towi,2 CE1, CE2 Setup Time 80 80 90 ns
tWwR Write Recovery Time 0 0 ns
tWR1,2 CE1, CE2 Write Recovery Time 0 0 ns
tps Data Setup Time 40 50 60 ns
tDH Data Hold Time 0 0 ns
DH1,2 CE1, CE2 Data Hold Time 0 0 ns
tWOE WE Output Enable Time 5 5 ns
twop WE Output Disable Time 40 40 50 ns
56 AT3864L me———————
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AT3864L

A.C. Waveforms for Read Cycle®

1

ADDRESS >< 7>E
t.t\cc - tOH ®
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A.C. Waveforms for Write Cycle 1 (WE Write)®

ADDRESS ﬂg t t ;Qt
L NN\ NN N
N85, 2R TEERENNNNNNNNNNN NN

% NN ™=

DouT® SESRIRISAIEE — < ORI

tDS t o

D iIN ) % DATA-IN VALID % ()

ATNEL 67

!

B 10?4177 DO0O5385 790 WA



AIMEL

A.C. Waveforms for Write Cycle 2 (WE Write) ©

twe
ADDRESS
_ - \'-—t.\s twp @ L
NN\ RASIIAS AN,
SN 777 Aa TN
I NN\ N i
t coerz i jm twoo
Dour @ > . .

DN | @ >F DATA-IN VALID ;]< @

Notes:

1. During a Read Cycle, WE should be HIGH. 4. tcw is measured from the later of CE1 going LOW or CE3

2. During this period, 1/O pins are in the output state. going HIGH to the end of Write.

3. A Write occurs when CEj, CE2 and WE are all active at the 5. ¥ OE or CE; is HIGH, or CE2 or WE is LOW, Doyt goes toa
same time. ~ HIGH impedance state.

A Write begins at the latest transition among CE; going LOW,
CE; going HIGH and WE going LOW.

A Write ends at the earliest transition among CE; going HIGH,
CEz going LOW and WE going HIGH.

twp is measured from the beginning of Write to the end of Write.

. During a write cycle, OE=VmorVo
. Dour is equal to the Input Data written during the same cycle.
. Parameter is sampled and not 100% tested.

[
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Data Retention Characteristics

Parameter Symbol Conditions Min Typ Max units
CE12Vcc-0.2V
Data Retention VDR1 CE22Vec-02Vor 2.0 55 v
Power Supply Voltage CEz=<02V
VDR2 CEz <02V 2.0 55
Vec=30V
CEi12Vee-02V
IcCDR1 1 50
Data Retention CExzVce-0.2Vor HA
Current CE2<0.2V
Vec=3.0V,
IRz cE, <2V ! 50 nA
Chip Enable Setup Time tcDR 0 ns
Chip Enable Hold Time  tR tact" ns

Note: 1. tre= Read Cycle Time

Data Retention Waveform 1 (CE 1 Control)

-~

DR | DATA RETENTION MODE ( 'n

4.5V 4.5V

Data Retention Waveform 2 (CE 2 Control)

DATA RETENTION MODE

cC N

4.5V 4.5V
t et — G | 1
CDR \ Vonz / R
CE 2
\ VIL CE > < 0.2v \/IL 5 /
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Ordering Information

tace Icc (MA) o . :
(ns) Active | Standby Ordering Code Package Operation Range
100 35 0.1 AT3864L-10PC 28P6 Commercial
- AT3864L-10RC 28R (0° to 70°C)
AT3864L-10PI 28P6 Industrial
AT3864L-10RI 28R (-40° to 85°C)
120 35 0.1 AT3864L-12PC 28P6 : Commercial
AT3864L-12RC 28R (0° to 70°C)
AT3864L-12P} 28P6 Industrial
AT3864L-12RI 28R (-40° to 85°C)
150 35 0.1 AT3864L-15PC © 28P6 Commercial
AT3864L-15RC 28R . (0° to 70°C)
AT3864L-15PI 28P6 " Industrial
AT3864L-15RI 28R (-40° 10 85°C)
Package Type
28P6 28 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)
28R 28 Lead, 0.330" Wide Plastic Gull Wing Small Outline (SOIC)
6-10 AT3864L s
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