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5164SL
64K (8K x 8) CMOS SLOW STATIC RAM

M Performance Range

Symbol Parameter 5164SL-10 Units

tas Address Access Time 100 ns

tacs Chip Select Access Time 100 ns

tog Output Enable Access Time 55 ns
m Static Operation ® Power Down Mode

— Mo Clock/Refresh Required m TTL Compatible
- E_q;::‘ms:“dl C’fﬂin “ml m Common Data Input and Output
m High Reliabllity 28-Pin 600 Mil PDIP (P)

m Single + 5V Supply and 28-Pin SOP (PG) Package Types

Intel's 5164SL is a 8192-word by B-bit CMOS static RAM fabricated using CMOS Silicon Gate process.

The 51845L is placed in a standby or reduced power consumption mode by asserting aither CS input (T5,,
CSy) talse. When in standby mode, the device is deselected and the outputs are in a high impedance state,
Wﬂimmummmmhmmm standby current is reduced to 2 pA typ. @ 25°C. The
davice will ramain in standby maode until both ping are assertad true again. The device has a data retention
mode that guarantees that data will remain valid at minimum Vi of 2.0V.
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i'lte[ 51645L

Pin Connections Pin Names

e ) Vee Ag-Asz | Address Input
1,02 27 WE Dp-D7 | Data Input/Output
A7) 3 26[0cs,y G5y Chip Select One
=) ol WE Write Enable

W = [ 234,

2y 7 220 OE Output Enable
1= L 2100 A Voo Power

(M= 20 ¢S,

a, 1o 19jae, GND Ground

o 11 18 0g

b, 12 170

0,13 1630,
GNDY 14 15030

2405702
Device Operation earliest transition of TS, high WE or low CS;. Out

The 51645L has three control inputs: Two Chip Se-
lects (CS4, CS2) and Write Enable (WE). WE is the
data control pin and should be used to gate data at
the 1/0 pins. A write cycle starts at the lowest fran-
sition of C5,, low WE or high €Sz and ends at the

Enable (OE) is used for precise control of the out-
puts.

The availability of active high and active low chip

enable ping provides more system design flexibility
than single chip enable devices.

Table 1. Mode Selection Truth Table

€5, CS; WE OE Mode Iyo Power
H X X X Standby High Z Standby
X L X X Standby High Z Standby
L H L X Write Diny Active
L H H L Read Dout Active
L H H H Fead High Z Active
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ABSOLUTE MAXIMUM RATINGS
Voltage on Any Pin

Relative to Ground (V|N, VouT) - .- - - —03Vto 7V
Storage Temperature (Tstg) . ... —55°Cto +150°C
Power Dissipation(Pp) ..................... 1.0W
DC Continuous Output Current (log) .. ....... 50 mA

NOTICE: This is a production data sheet. The specifi-
cations are subject to change without notice.

*WARNING: Stressing the device beyond the “Absolute
Maximum Ratings” may cause permanent damage.
These are stress ratings only. Operation beyond the
“Operating Conditions” is not recommended and ex-
tended exposure beyond the “Operating Conditions”
may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

Voltage referenced to Vgg, Tp = 0°C to 70°C

Symbol Parameter Min Typ Max Units
Vee Supply Voltage 4.5 5.0 5.5 \'
Vss Ground 0 0 0 \
ViH Input High Voltage 2.2 — Ve + 0.3 \
ViL Input Low Voltage —-03 — 0.8 \
NOTE:
1. During transitions, the inputs may undershoot to —3.5V for periods less than 20 ns.
CAPACITANCE T4 = 25°C, f = 1.0 MHz
Symbol Parameter Min Max Units
Cing Input Capacitance (V|y = 0V) — 6 pF
Cour Output Capacitance (Voyt = 0V) — 8 pF
NOTE:
This parameter is sampled and not 100% tested.
DC AND OPERATING CHARACTERISTICS
Recommended Operating Conditions unless otherwise noted
Symbol Parameter Min Typ* Max Units Test Conditions
lcct Operating Current — 30 50 mA CS1 =V),C82 = Vi
1/0 Open, Voo = Max
lcc2 Dynamic Current — 40 70 mA Tcoyc = Min, Vg = Max
1/0 Open
lsg 1 3 mA CS1=VorCs82 =V
lsB1 STD 0.2 2 mA CST = Ve — 0.2V
Standby L _ P 100 A VIN 2 Voo — 0.2VorViy < 0.2V
Current
Isg2 STD 0.2 2 mA CS2 < Vg — 0.2V
L — 2 100 nA VIN2 Voo — 0.2VorViy < 0.2V
I Input Load Current -2 — 2 HA Voo = Max
VIN = GND to Voo
ILo Output Leakage -2 — 2 pA CS1 =V, CS2 =V
Vout = Ground to Vgg
VoM Output High Voitage | 2.4 — - \ loH = —1.0mA
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DATA RETENTION ELECTRICAL CHARACTERISTICS

Symbol Parameter Min | Typ | Max | Units Test Conditions
Vcor Voltage for Data Retention 2 — \
lccor Data Retention Current 2 50 nA CS1 = Vgg — 0.2V, Ve = 3V

VIN 2 Voo — 0.2Vor Viy < 0.2V

2 50 pA CS2 £ 0.2V, Vg = 3V
ViN 2 Voo — 0.2VorV)y < 0.2V

tcor Chip Deselect to 0 — — ns
Data Retention Time
tr Operation Recovery Time trc* — — ns
NOTES:

1. *trc = Read Cycle Time
2. Typ: Vgg = 3V, Tp = 25°C

DATA RETENTION WAVEFORM (No. 1) (CST Controlled)

DATA RETENTION MODE

Vee
R e R L

22V mmm e Nemmm e
VoR1

cs,
[ et 240570-3

cs, Vor = 2V
VoRz " T T T TN TfTTTTTo o TToooToooommoomes
e G T
€S, =0.2V

240570-4
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AC TEST CONDITIONS

InputPulselevels ................... 0.8Vto 2.4V
InputRiseandFall Times .................... 5ns
Timing Reference Level ..................... 1.5v
Outputload................ 1TTL Load + 100 pF

AC CHARACTERISTICS (READ CYCLE)
Ta = 0°C to 70°C, Vo = 5V +10%

READ CYCLE
Symbol Parameter Units
Min Max

tre READ Cycle Time 100 ns

taA Address Access Time 100 ns

tacs Chip Select Access Time* 100 ns

toH Output Hold from 10 ns
Address Change

toLz Chip Selection to 10 ns
Output in Low Z*

tcHz Chip Deselection to o] 35 ns
Output in High Z*

toe Output Enable Access Time 55 ns

toLz Output Enable to 5 ns
Outputin Low Z

toHz Output Disable to 0 35 ns
Output in High Z

*Timing parameters referenced to both CS1 and CS2.
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TIMING DIAGRAMS (READ CYCLE)

READ CYCLE 1(1,2,4)

Address )( ‘)(
ta
Lo ton
Data Out XK Data Valid *
240570-5
READ CYCLE 2(1,3,4,6)
Cs, 5‘
- tacst { [‘mn‘;
121
Data Qut Data Valid
. 240570-6
READ CYCLE 3(1.4,7)
cs, ,lﬁ
tacs2 — &‘mxz
LZ2
Oata Out Dato Valid 1—
240570-7
READ CYCLE 4(1)
Address )( )(
tan
EAAAANANAANRRNNRNR § 77777777777,
tor ton—rs]
P toz—"
= NN\ L
tacst
torzy
os; L0101 AN NNNANNNVANRNN
tacs2 ——tenz((®
tezz l——tenz2(25) —+
Data Out 4 Data Valid )FE—
240570-8

NOTES:

1. WE is high for READ cycle.

2. Device is continuously selected CS51 = V) and CS2 = V|.

3. Address valid prior to or coincident with CS1 transition low.

4.0FE = ViL

5. Transition is measured =500 mV from steady state. This parameter is sampled and not 100% tested.
6. CS2 is high.
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AC CHARACTERISTICS (WRITE CYCLE)

WRITE CYCLE
5164SL-10
Symbol Parameter Units
Min Max
twc Write Cycle Time 100 ns
tow Chip Selection to 70 ns
End of Write
taw Address Valid to 80 ns
End of Write
tas Address Set-Up Time 0 ns
twp Wirite Pulse Width 60 ns
twr Write Recovery Time 15 ns
tow Data Valid to End 40 ns
of Write
toH Data Hold Time 15 ns
twHz Write Enable to 0 35 ns
Output in High Z
tow Output Active from 10 ns
End of Write
toHz Output Disable to 0 35 ns
Output in High Z
TIMING DIAGRAMS (WRITE CYCLE)
WRITE CYCLE 1(1)
[ (wc Il
Address * &
twr1(3)
OF 7 : : : : : : : : " 4 \‘
towy (1)
— (s)
S5O N AN NN AN N VNNV 2
s, ILLLLILLL L/ LF L ATARLARRRRRRANY
tew2 (11)
taw twrz (3)
tas
WE FANNNNNNN P
twHz (410) twe(2)
Daota Out 7979777277 77277
tow tou
Data In <X Dota in Valid OOOOXX

240570-9
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TIMING DIAGRAMS (WRITE CYCLE) (Continued)
WRITE CYCLE 2(1,6)

twe
Address * i

fe———tew1 (11) twr1(3)

SEAAANIANRARRNNNNR & ) TS VIS,
s L5 ANRARRIRRRRRRRRANY

e———tew2 (1) —————

~

taw twr2 (3)
twp(2)
W ANAARRARRY ¥ -
e tys twHz (4 10) — tow(10) @ | .®

Data Out 33D ST T XY

QO T IIIZ7 7772777777772

tow ton %)
Data In Data in Valid
240570-10
NOTES:

1. WE must be high during address transitions.

2. A write occurs during the overlap (twp) of a low CS, a high CS, and a low WE.

3. twR is measured from the earlier of or WE going high or CS going low to the end of write cycle.

4. During this period, I/0 pins are in the output state so that the input signals of opposite phase to the outputs must not be
applied.

5. If the TS low transition or the CS high transition occurs simultaneously with the WE low transitions or after the WE
transition, outputs remain in a high impedance state.

6. OE is continuously low (OE = V)

7. Doyt is the same phase of write data of this write cycle.

8. Doyt is the read data of next address.

9. If%% is low and CS is high during this period, 170 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 +500 mV from steady state. This parameter is sampled and not 100% tested.

11. tow is measured from the later of CS going low or CS going high to the end of write.
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PACKAGE OUTLINES

S

0%~ 15°

0.008(0.20
0.012(0.30

Mo P gy [ g iy iy

P — -

T
0.55(14.0)
MAX
0.60(15.24)
™

i‘

VVVVVVVi‘u’V'\:"\H‘u“u“u‘

1.465(37.2)

MAX

_______________ 0.145(3.68
0.155(3.93

0.120(3.05
MIN
[ 0.020(0.51
: 0.014(0.36 MIN
™P 0.060(1.52) 0.022(0.56

TYP
240570-11

Units = millimeter (mm)

Figure 2. 28-Lead Plastic Dual In-Line Package
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Units = millimeter (mm)




