AKMG6264A Series

8192-word x 8-bit High Speed CMOS Static RAM

® FEATURES AKM6264AP Series
® Low Power Standby Standby: 0.1mW (typ.)
10uW (typ.) L-/LL-version

Low Power Operation Operating:  15mW/MHz (typ.)
® Fast access Time 100ns/120ns/150ns (max.)
® Single +5V Supply
® Completely Static Memory, .. .. No clock or Timing Strobe Required
® Equal Access and Cycle Time
® Common Data Input and Qutput, Three State Output
® Directly TTL Compatible: Al Input and Output
@ Capability of Battery Back Up Operation (L-/LL-version) (DP-28)

AKM6264ASP Series

® ORDERING INFORMATION

Type No. Access Time Package
AKMG6264AP-10 100ns
AKM6264AP-12 120ns
AKM6264AP-15 150ns
AKM6264ALP-10 100ns . .
AKM6264ALP-12 120ns gf)o t’i‘;‘lDzlg pin
AKM6264ALP-15 150ns as (DP-28N)
AKM6264ALP-10L 100ns )
AKM6264AFP
AKM6264ALP-12L 120ns 626 Series
AKM6264ALP-15L 150ns
AKM6264ASP-10 100ns
AKM6264ASP-12 120ns
AKM6264ASP-15 150ns
AKM6264ALSP-10 100ns . .
AKM6264ALSP-12 120ns 3&2;;‘;)213 pin
AKM6264ALSP-15 150ns (FP-28D/DA)
AKMG6264ALSP-10L 100ns
AKM6264ALSP-12L 120ns s PIN CONFIGURATION
AKM6264ALSP-15L 150ns
\/
AKM6264AFP-10 100ns Ne(T] %) vee
AKM%5264AFP-12 120ns A7 | WE
AKM6264AFP-15 150ns A 3] 5 cs,
AKM6264ALFP-10 100ns 28 pin A 1] 73] As
AKM6264ALFP-12 120ns Plastic SOP A5 5 A
AKM6264ALFP-15 150ns (Note)
Aq (6] 33 A,
AKM6264 ALFP-10L 100ns -
Al |7 22
AKM6264 ALFP-12L 120ns gu . [@oE
AKM6264ALFP-15L 150ns A 8] 21 Aso
A i
Note) T is added to the end of the type no. for a SOP of 3.00 mm (max.) & 20 Cs,
thickness. Ao 19 1__9] 1/Os
1102 [12 17 1/0s
1/0s[13 16] 1/0s
VSS[E E 1/0,

(Top View)
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8 ABSOLUTE MAXIMUM RATINGS

Item Symbol Rating Unit
Terminal Voltage'il Vr -0.5°2 to +7.0 \
Power Dissipation Pr 1.0 w
Operating Temperature Topr 0to+70 °C
Storage Temperature Tatg -551t0 +125 °C
Storage Temperature (Under Bias) Thias -10to +85 °C
Notes) *1. With respect to Vgg.
*2. -3.0V for pulse half-width < 50ns
® TRUTH TABLE
WE [CS, |CS, |OE Mode I/OPin  |Vcc Current Note
X | H | X | X | Not Selected HighZ | IsB.IsB1
Xx | x| L | x | (Power Down) High Z IspIsB1
H|{ L} H | H | Output Disabled High Z Icc
H| L{H/|L/|Read Dout Icc Read Cycle
L|L|H|H Write Din Icc Write Cycle (1)
L{L{H|L Din Icc Write Cycle (2)
X:HorL

» RECOMMENDED DC OPERATING CONDITIONS (7, = 0 to +70°C)

Item Symbol min typ max Unit
4 4.5 5.0 5.5 \Y
Supply Voltage €
Vss 0 0 0 Y
Vin 2.2 — 6.0 \"
Input Voltage s
Vir —0.3*1 - 0.8 \%

Note) *1.

-3.0V for pulse half-width = 50ns

@] AKM6264A Series
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@ AKM6264A Series
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+70°C)

® DC AND OPERATING CHARACTERISTICS (Ve = 5V £ 10%, Vs =0V, T, =0 to

Item Symbol Test Condition min | typ*!| max | Unit
Input Leakage Current Uy gl Vin=Vgss to Voo - — 2 | pA
CS1=Vy or CS2=Vy1, ot OE=Vzyor WE=V
Output Leakage Current 1ol IH L, _ - 2 A
P 8 Lo Vij0=Vss to VcC K
Operating Power Supply Current | Iccpc CS1=Vy, CS2=Vyy, I1;0=0mA - 7 15 | mA
I Min. cycle, duty=100%, CS1=Vj, CS2=V 4 30 |45*S A
ccl I1/0=0mA IR
Average Operating Current Cycle time = 1us, duty = 100%, 11/0 = 0maA,
Iceo CS1£0.2V,CS2 2 Ve -0.2V - 3 5 | mA
Vig 2 Voo 0.2V, Vi, € 0.2V
IsB CS1=Vp or CS2=Vp, - 1| 3 |ma
— - 0.02 2 | mA
Standby Power Supply Current enreg | CST2VCC-0.2V,CS22V0C-02 of ——
SB1 0V £082£0.2V,0V SV, - |2 poety
— 2% [sox] ®
v Ipr.=2.1mA - — .
Qutput Voltage oL oL 04 M
Vo IoH=-1.0mA 2.4 - - v
Notes) *1. Typical limits are at Voc=5.0V, T;=25°C and specified loading.
*2. Vi min=-0.3V
*3. This characteristics is guaranteed only for L-version.
*4, This characteristics is guaranteed only for LL-version,
*5. For 120ns/150ns version.

*6. For 100ns version.

® CAPACITANCE (f = IMHz, T, = 25°C)

Item Symbol [Test Condition | typ | max | Unit
Input Capacitance Cin Vin = OV - 5 pF
Input/Output Capacitance Cro Vijo = 0V - 7 pF

Note) This parameter is sampled and not 100% tested.

® AC CHARACTERISTICS (Ve = 5V210%, Ta =0 to +70°C)

e AC TEST CONDITIONS
Input Pulse Levels: 0.8V/2.4V

Input Rise and Fall Time: 10ns
Input Timing Reference Level: 1.5V
Output Timing Reference Level: 0.8V/2.0V

Output Timing Reference Level: AKMB6264A-10 1.5V
AKM6264A-12/15 0.8V/2.0V

Output Load: 1TTL Gate and C; (100pF) (including scope and jig)




AIMM AKM6264A Series

e READ CYCLE

AKM6264A-10 AKM6264A-12 AKM6264A-15 .
Item Symbol - - - Unit

min max min max min max
Read Cycle Time trC 100 - 120 - 150 - ns
Address Access Time t44 - 100 - 120 - 150 ns
Chip Selection to Output i fcol — 100 —~ 120 — 150 =
CS2 tco2 - 100 - 120 - 150 ns
Output Enable to Output Valid tOE - 50 - 60 - 70 ns
Chip Selection to CS1 tLz1 10 - 10 - 15 - ns
Output in Low Z CS2 11,72 10 - 10 - 15 - ns
Output Enable to Output in Low Z toLz 5 - 5 - 5 - ns
Chip Deselection to CSI IHZ1 0 35 0 40 0 50 ns
Output in High Z CS2 tHZ2 0 35 0 40 0 50 ns
Output Disable to Output in High Z tOHZ 0 35 0 40 0 50 ns
Output Hold from Address Change toH 10 - 10 - 10 - ns

Notes) 1. tgz and tQyz are defined as the time at which the outputs achieve the open circuit condition and are not referred
to output voltage levels.
2. Atany given temperature and voltage condition, ffyz max is less than 7 7z min both for a given device and from
d device to device.

X )
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@ AKM6264A Series
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o WRITE CYCLE

AKM6264A-10 AKM6264A-12 AKM6264A-15 .
Item Symbol - - - Unit
min max min max min max
Write Cycle Time twe 100 - 120 - 150 - ns
Chip Selection to End of Write tcw 80 - 85 - 100 - ns
Address Setup Time t4s 0 - 0 - 0 - ns
Address Valid to End of Write t4w 80 - 85 - 100 - ns
Write Pulse Width typ 60 - 70 - 90 - ns
Write Recovery Time tWR 0 - 0 - 0 - ns
Write to Output in High Z tWHZ 0 35 0 40 0 50 ns
Data to Write Time Overlap tDW 40 - 40 - 50 - ns
Data Hold from Write Time tpH 0 - 0 - 0 - ns
Output Enable to Output in High Z tOHZ 0 35 0 40 0 50 ns
Output Active from End of Write tow S - 5 - S - ns
e WRITE CYCLE (1) (OE clock)
we

Address )(

X

L

S5 ANV NN

(4] \t§§§§§§\

tew (2] 'WR

). S

(6]

7T L NANANRNNNN

t45 13]

twp (1]

LA

NN\, A

tofz (5]
NANEAWAN

P W U W W W W W W
T 27777777

Y4 tIDW IDH

Din

< RXXN




@ AKM6264A Series

¢ WRITE CYCLE (2) (OE Low Fix)

Address

twe

X X

t
AW twr [4]

rew (2]

SANNN AN - | SN,

tew (2]

s/ /SN LA ERANARRRRREY

Dout

Din

NOTES:

twe (1] /
PTIR NN ;
!
51 'WHZ tow
SV NNNVN NNV N NNV N NN
7777777777777 ow | oom
\

}) A write occurs during the overlap of a low CSI, a high CS2 and a low WE. A write begins at the latest transi-
tion among CS1 going low, CS2 going high and WE going low. A write ends at the earliest transition among
CST going high, CS2 going low and WE going high, yp is measured from the beginning of write to the end
of write.

2) tcow is measured from the later of CS1 going low or CS2 going high to the end of write.

3) t4gsis measured from the address valid to the beginning of write.

4) twg is measured from the earliest of CS1 or WE going high or CS2 going low to the end of write cycle.

5) During this period, 1/O pins are in the output state, therefore the input signals of opposite phase to the outputs
must not be applied. s -

6) If CSI goes low simultaneously with WE going low or after WE going low, the outputs remain in high im-
pedance state.

7) Dout is the same phase of the latest written data in this write cycle.

8) Dout is the read data of next address.

9) If CST is low and C82 is high during this period, 1/0 pins are in the output state. Therefore, the input signals

of opposite phase to the outputs must not be applied to them.

S.7



@ AKM6264A Series

m LOW Voc DATA RETENTION CHARACTERISTICS (7, = 0 to +70°C)
This characteristics is guaranteed only for L/LL-version.

Item Symbol Test Condition min typ | max | Unit
. CS12Vee-0.2V,CS22 Vee-0.2V or

Ve for Data Retention VDR €S2 <02V 2.0 - - A%
Vee = 3.0V _ 1% | 50%!

Data RetentionCurrent Iccpr CS1 2 Ve -0.2V - o] KA
CS2 2 Ve -0.2V or OVSCS250.2V,0VEYy, | — | 179128

Chip Deselect to Data Retention

Time tCDR 0 - - ns
See Retention Waveform

Operation Recovery Time iR tRC*? - - ns

Notes) *1. ¥y min = -0.3V, 20uA max at T,=0 to 40°C, This characteristics is guaranteed only for L-version.

*2. VyL min = -0.3V, 10uA max at T; = 0 to 40°C, This characteristics is guarnteed only for LL-version.
*3. trC = Read Cycle Time

¢ LOW Vcc DATA RETENTION WAVEFORM (1) {CST Controlled)

Data Retention Mode

® LOW Vcc DATA RETENTION WAVEFORM (2) (CS2 Controlied)

Data Retention Mode

Vee

4.5V- - ———______\

CS2 €0.2V

Note) In Data Retention Mode, CS2 controls the Address, WE, CST, OE and Din buffer. If CS2 controls data retention
mode, Vin for these inputs can be in the high impedance state. If CS1 controls the data retention mode, CS2 must
satisfy either CS2 ;VCC—O.ZV or CS2 £ 0.2V. The other input levels (address, WE, OE, 1/O) can be in the high

impedance state.
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@ AKMG6264A Series

s TYPICAL PERFORMANCE CHARACTERISTICS

SUPPLY CURRENT vs. SUPPLY CURRENT vs.
SUPPLY VOLTAGE AMBIENT TEMPERATURE
g 1.3 ’.é‘ 1.6 T
3 Ta=25C 2 Vee=5.0V
g 1.2 é 1.4
P :
w11 1.2
= =
N_; 1.0 1.0 T
3 3
. 0.9,/ £ 0.8
3 0.8 3 06
2> 2
: :
7 0'74.5 4.75 5.0 5.25 5.5 n 0'40 20 40 60 80
Supply Voltage Vo (V) Ambient Temperature T4 co)
SUPPLY CURRENT vs. FREQUENCY ACCESS TIME vs. LOAD CAPACITANCE
S 1.2 — - — 1.8
S 200ns |150ns 120ns 100ns -
E 1.0 E 1.6
5 4 s
Z / s A
z 1.4
§ 0.8 / ‘6 /
~ / S /
~ 0.6 = 1.2 >
o / < Ta=25C
L / = Vee=MIN
s 0.4 E 1.0
O g2 /| § 0.8
: |/ g
a 0 0 2 4 6 8 10 0.6 100 200 300 400 500
Frequency (MHz) Load Capacitance Cp (pF)
ACCESS TIME vs.
ACCESS TIME vs. SUPPLY VOLTAGE AMBIENT TEMPERATURE
1.3 1.3 T
= Ta=25C _ Vee=5.0V
$ 1.2 T 1.2 -
g ]
S 1 1\ £ 1 ]
Q
L0 § 1.0 L
T 0.9 0.9
E E
E— -
2 0.8 5 0.8
< 0.7 < 07
4.5 4.75 5.0 5.25 5.5 0 20 40 60 80
Supply Voltage Ve (V) Ambient Temperature T, (°C)
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@ AKMG6264A Series

INPUT LOW VOLTAGE vs. INPUT HIGH VOLTAGE
SUPPLY VOLTAGE vs. SUPPLY VOLTAGE
3 1.3 S 1.3
= Ta=25¢ E Ta=25C
£ 1.2 £ 1.2
S 3
3 Z
g 1.1 e 11
510 1.0
% / & /
3 0.9 Z 09
> >
3 5
. 0.8 £ 0.8
a L
= —~
B 0'74.5 4.75 5.0 5.25 5.5 = 0"4.5 1.75 5.0 5.25 5.5
Supply Voltage Voo (V) Supply Voltage Vo (V)
OUTPUT HIGH CURRENT vs. OUTPUT LOW CURRENT vs.
OUTPUT HIGH VOLTAGE OUTPUT LOW VOLTAGE
1.6 1.6
= Ta=25C =
3 Vee=5V 3 /
=z 1.4 5 1.4
E \ £ /
[=] [=]
Z 1.2 Z 1.2
\ E
- 1.0 - 1.0
§ \ g Tu:ZET(,‘
3 038 S 0.8 Vee =5\
5 N 5
g N CI
3 0.6 \ 3 06 7
0'41 2 3 4 5 0'40 0.2 0.4 0.6 0.8
Output High Voltage V OH(V) Output Low Voltage V OL (V)
STANDBY CURRENT vs. ~ STANDBY CURRENT vs.
S AMBIENT TEMPERATURE 3 SUPPLY VOLTAGE
810 S 1.4
E g Ta=25C /
5 5 ~ Z1.2
3 S -
3 3
E; / 2
- @
al 0 / o 0.8
o 2 <" /
&
So.5 / § i
- H
£ 0.4 A
3 2 /
20.1 5 0.2
- 0 20 40 60 80 € 2 3 4 5 6
‘% Ambient Temperature T, (°C) b7 Supply Voltage Ve (V)
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