IS61C64AL

’ Long-term Support
World Class Quality

8K x 8 HIGH-SPEED CMOS STATIC RAM

FEATURES
High-speed access time: 10 ns
CMOS low power operation

— 1 mW (typical) CMOS standby
— 125 mW (typical) operating
TTL compatible interface levels

Single 5V power supply

Fully static operation: no clock or refresh

required
Lead-free available

FUNCTIONAL BLOCK DIAGRAM

JANUARY 2020

DESCRIPTION

The ISSI IS61C64AL is a very high-speed, low power,
8192-word by 8-bit static RAM. Itis fabricated using ISSI's
high-performance CMOS technology. This highly reliable
process coupled with innovative circuit design techniques,
yields access times as fast as 10 ns with low power
consumption.

When CE is HIGH (deselected), the device assumes a
standby mode at which the power dissipation can be
reduced down to 150 pW (typical) with CMOS input levels.

Easy memory expansion is provided by using one Chip
Enable input, CE. The active LOW Write Enable (WE)
controls both writing and reading of the memory.

The IS61C64AL is packaged in the JEDEC standard 28-
pin, 300-mil SOJ, and TSOP.
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TRUTH TABLE

Mode WE CE OE 1/0Operation Vop Current
Not Selected X H X High-Z Iss1, IsB2
(Power-down)

Output Disabled H L H High-Z Icc
Read H L L Dourt Icc
Write L L X DiN Icc

PIN CONFIGURATION

28-Pin SOJ
\J
NC [ 1 28|] vDD
A12 [ 2 271 WE
A7 [13 26[] NC
A6 []4 251 A8
A5 []5 2411 A9
A4 []6 2311 A11
A3 []7 22[] OE
A2 []s 21[] A10
A1 []o 20[] CE
A0 [] 10 19[] 107
1700 [] 11 18] 1106
o1 [] 12 171 1105
1102 [ 13 16[] 1104
GND [] 14 15]] 1103

PIN DESCRIPTIONS

PIN CONFIGURATION
28-Pin TSOP (Type 1)

OE [] 22 211 A10
A11 [] 23 201 CE
A9 [] 24 19 1107
A8 [] 25 181 1106
NC [] 26 17 1105
WE [] 27 16 [] 1104
VDD [] 28 ° 151 1103
NC []1 141 GND
A12 ]2 13| 1102
A7 []3 12| 1101
A6 []4 11 1100
A5 []5 101 A0
A4 []e 91 A1
A3 []7 81 A2

A0-A12 Address Inputs
CE Chip Enable 1 Input
OE Output Enable Input
WE Write Enable Input
1/00-1/07 Input/Output
NC No Connect
VbD Power
GND Ground
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ABSOLUTE MAXIMUM RATINGS®™

Symbol Parameter Value Unit

VTERM Terminal Voltage with Respect to GND -0.5t0+7.0 \Y

TsTG Storage Temperature —65to +150 °C

P Power Dissipation 1.5 wW

lout DC Output Current (LOW) 20 mA
Notes:

1. Stress greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause
permanent damage to the device. This is 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 is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

OPERATING RANGE

Range Ambient Temperature Speed Vop™

Commercial 0°Cto+70°C -10 5V + 5%

Industrial —40°Cto+85°C -10 5V + 5%
Note:

1. If operated at 12ns, Vbopo range is 5V + 10%.

DC ELECTRICAL CHARACTERISTICS (Over Operating Range)

Symbol Parameter Test Conditions Min. Max. Unit
VoH Output HIGH Voltage Vobp = Min., loH =—4.0 mA 2.4 — \Y
VoL Output LOW Voltage Vop = Min., loL = 8.0 mA — 0.4 \Y
ViH Input HIGH Voltage 2.2 Vop + 0.5 \Y
Vi Input LOW Voltage™ -0.3 0.8 Vv
LI Input Leakage GND < ViNn< Vbp Com. -1 1 HA
Ind. -2 2
ILo Output Leakage GND < Vout £ Vbp, Com. -1 1 MA
Outputs Disabled Ind. -2 2
Note:

1. ViL = =3.0V for pulse width less than 10 ns.
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POWER SUPPLY CHARACTERISTICS® (Over Operating Range)

-10 -12
Symbol  Parameter TestConditions Min. Max. Min. Max. Unit
loct VopOperating Vop=Max.,CE=ViL  Com. — 0 — 2 mA
Supply Current lour=0mA,f=0 Ind. — 5 —
loc2 Vop Dynamic Operating Voo=Max.,CE=ViL  Com. — & — % mA
Supply Current louT=0mA, f=fmax Ind. — 50 — 4
typ.@ 25 25
IsB1 TTL Standby Current Vob=Max., Com. — 1 — 1 mA
(TTL Inputs) ViN=ViHorViL Ind. — —
CE>ViH,f=0
Is2 CMOS Standby Voo=Max., Com. — 30 — 30 PA
Current(CMOS Inputs) CE>Vop-0.2V, Ind. — 450 — 450
ViN>Vbb—-0.2V, or typ.@ 200 200
Vin< 0.2V, f=0
Note:

1. At f = fmax, address and data inputs are cycling at the maximum frequency, f = 0 means no input lines change.
2. Typical values are measured at Vop = 5V, Ta = 25°C. Not 100% tested.

CAPACITANCE"?
Symbol Parameter Conditions Max. Unit
CiN Input Capacitance ViN =0V 8 pF
Court Output Capacitance Vout =0V 10 pF
Notes:

1. Tested initially and after any design or process changes that may affe
2. Test conditions: Ta = 25°C, f =1 MHz, Vbp = 5.0V.

ct these parameters.
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READ CYCLE SWITCHING CHARACTERISTICS (Over Operating Range)

-10ns -12 ns
Symbol Parameter Min. Max Min. Max. Unit
tre Read Cycle Time 10 — 12 — ns
taa Address Access Time — 10 — 12 ns
toHa Output Hold Time 2 — 2 — ns
tacs CE Access Time — 10 — 12 ns
tooe OE Access Time — 6 — 6 ns
tLzoe® OE to Low-Z Output 0o — 0o — ns
tHzoe® OE to High-Z Output — 5 — 6 ns
tLzcs® CE to Low-Z Output 2 — 3 — ns
thzcs® CE to High-Z Output — 5 — 7 ns
tru® CE to Power-Up 0 — 0o — ns
tPD® CE to Power-Down — 10 — 12 ns
Notes:

1. Test conditions assume signal transition times of 5 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0V

and output loading specified in Figure 1.

2. Tested with the load in Figure 2. Transition is measured +500 mV from steady-state voltage. Not 100% tested.

3. Not 100% tested.

AC TEST CONDITIONS
Parameter Unit
Input Pulse Level 0V to 3.0V
Input Rise and Fall Times 3ns
Input and Output Timing 1.5V

and Reference Levels

Output Load

See Figures 1 and 2

AC TEST LOADS

480 Q 480 Q
5V O A% 5V O AN
OUTPUT O l OUTPUT o l
30 pF 255 Q 5 pF 255 @
. Including
Including | - |
. jig and
jig and scope — —
scope — —
Figure 1 Figure 2
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AC WAVEFORMS
READ CYCLE NO. 12

<« tRce— 5

ADDRESS

<« tAh— »
< toHa—>
< toHA »
DouTt PREVIOUS DATA VALID DATA VALID

READ1.eps

READ CYCLE NO. 2('?

«< the— 00 5
ADDRESS X

<« thn— » <> toHa
OE /
° S 7

<—tpoE—>» < » tHzOE
CE 5\ <> tLzoE %
tacs—»
tLzcs 1= > < tHzCsS >
Dout HGHZ DATA VALID
CE_RD2.eps

Notes:

1. WE is HIGH for a Read Cycle. o

2. The device is continuously selected. OE, CE = VL.

3. Address is valid prior to or coincident with CE LOW transitions.
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WRITE CYCLE SWITCHING CHARACTERISTICS™?® (Over Operating Range)

-10ns -12 ns
Symbol Parameter Min. Max Min. Max. Unit
twe Write Cycle Time 10 — 12 — ns
tscs CE to Write End 9 — 10 — ns
taw Address Setup Time 9 — 10 — ns
to Write End
tHa AddressHold 0 — 0 — ns
from Write End
tsa Address Setup Time 0 — 0 — ns
tPwE1 WE Pulse Width (OE LOW) 9 — 9 — ns
tPwe2 WE Pulse Width (OE HIGH) 8 — 8 — ns
tsp Data Setup to Write End 7 — 7 — ns
tHo Data Hold from Write End 0 — 0 — ns
tHzwe® WE LOW to High-Z Output — 6 — 6 ns
tLzwe® WE HIGH to Low-Z Output 0 — 0 — ns

Notes:

1. Test conditions assume signal transition times of 3 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0V
and output loading specified in Figure 1.

2. Tested with the load in Figure 2. Transition is measured +500 mV from steady-state voltage. Not 100% tested.

3. The internal write time is defined by the overlap of CE LOW and WE LOW. All signals must be in valid states to initiate a Write,
but any one can go inactive to terminate the Write. The Data Input Setup and Hold timing are referenced to the rising or falling
edge of the signal that terminates the write.

AC WAVEFORMS
WRITE CYCLE NO. 1 (WE Controlled)®?
twc
ADDRESS X VALID ADDRESS
tsa f<—>» tscs thHa
CE 5\ 7,4
taw
< tPwET
WE tPwez 71
- tHZWE—i <« tiLzwe—>
DouT DATA UNDEFINED HiGHZ VA
/] IN—
<«— tsp—>» <« tHD >
DIN >k DATAIN VALID
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WRITE CYCLE NO. 2 (CE is HIGH During Write Cycle) (12

twc >
ADDRESS >< VALID ADDRESS x
<—>»—tHaA
OFE v/ N
OE 4 NC
CE LOW
taw
<« tPwE1
o= RANER.N /
WE NG N\ V4
tsA = = < tHzZWE—> <« tLzwE—>»
HIGH-Z /_
DouT DATA UNDEFINED
N—
<«— tsp—>»|<«<—tHD >
DIN >< DATAIN VALID
CE_WR2.eps
WRITE CYCLE NO. 3 (OE is LOW During Write Cycle)
twc
ADDRESS >< VALID ADDRESS
_ <—>—tHA
OE LOW
CE |ow
tAaw
‘ tPwE2
WE X\ /(
tsA = < tHzZWE — > <« tLzwe—>
HIGH-Z )
DouT DATA UNDEFINED
N—
<« tsp—>»|<<—tHD >
DIN >l< DATAIN VALID *
CE_WR3.eps

Notes:

1. The internal write time is defined by the overlap of CE LOW and WE LOW. All signals must be in valid states to initiate a Write,
but any one can go inactive to terminate the Write. The Data Input Setup and Hold timing are referenced to the rising or falling
edge of the signal that terminates the Write.

2. 1/0 will assume the High-Z state if OE > VIn.
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DATA RETENTION SWITCHING CHARACTERISTICS

Symbol  Parameter TestCondition Min. Typ.® Max. Unit
Vor VopforData Retention See DataRetention Waveform 20 55 \Y
IR Data Retention Current Vpp=2.0V,CE >Vpp-0.2V Com. — 50 R0 PA

ViIN>Vop-0.2V, or VIN< Vss + 0.2V Ind. — 100
tsor DataRetention Setup Time SeeData RetentionWaveform 0 — ns
troR Recovery Time SeeData RetentionWaveform tre — ns
Note:

1. Typical Values are measured at Vop = 5V, Ta = 25°C and not 100% tested.

DATA RETENTION WAVEFORM (CE Controlled)

tspr B Data Retention Mode
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ORDERING INFORMATION
Industrial Range: -40°C to +85°C

Speed (ns) Order Part No. Package

10 IS61C64AL-10JLI  300-mil Plastic SOJ, Lead-free
IS61C64AL-10TLI  Plastic TSOP, Lead-free
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DIMENSTON IN MM

B "IN, NOM, Max,
A 305 376
A2 2.41 254 2,67
m@ | A3 0,64 1.09
!-IHIi i b 036 056
I b2 0.66 0.81
I
mmv B D 17.70 18,54
——= F 826 856 881
F1 7.4 7.75
A2 A3 F2 6207 7.29
o 127 BSC
ZD | 0.95 REF.
Y 0.1

NOTE :

1. Controlling dimension : mm

2. Dimension D1 adn E do not include mold protrusion .

3. Dimension b2 does not include dambar protrusion/intrusion.
4. Formed leads shall be planar with respect to one another within 0.1mm
at the seating plane after final test.

JAV

TITLE

28L 300mil SOJ O
Package Outline
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PIN1 Laser dot T
\ / 1
e =5 = 2D DIVENSION IN M| DIVENSION IN INCH
— —— SYMBOL
(= - MIN | NOM | MAX | MIN | NOM | MAX
— - A 1095 120 0037 0,047
= — . o AL | 005 020 | 0002 0008
== = p2 | 090 —— 105 [0035——] 0041
o i= | o | 017 | 022 | 027 |0.007 | 0.009 | 001t
— o Lﬂv D 1132013401360 0520 0528]0535
1] 11
| JE= DI | 1070 [ 1180 | 1190 | 0461 | 0.465]0.469
7 B 0 _ p ey | E | 790] 800810 | 0311 [0315 0319
_ . _ o 055 BSC, 0,022 BSC.
L1030 050 [ 070 (0012 [0.020 0028
_— Ll 025 BSC. 0010 BSC.
\ | D | 0429 REF, 0017 REF,
— — O lo ]y |03y
A
I @_ S 021 | 012 02l
DETAIL A
h NOTE :
GAUGE PLANE v AN \ // C 1. CONTROLLING DIMENSION : MM
_/( % , 2. DIMENSION D1 AND E DO NOT INCLUDE MOLD PROTRUSION.
SEATING PLANE |\ . © 3. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION/INTRUSION.
L 4. Referedce Document : JEDEC MO-183
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