A

HM6264A Series 5.0 V Supply |

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

Features Access
Type No. time Package
« Low-power standb
— Oval;Is(typ) Y HMB6264ASP-10 100 ns 300-mil, 28-pin
_ T versi plastic DiP
10 kW (typ) L-/LL-version HM6264ASP-12 120ns  (DP-28N)
¢ Low power operation
— 15 mW/MHz (typ) HM6264ASP-15 150 ns
+ Fast access time
— 100/120/150 ns (max) HM6264ALSP-10 100 ns
+ Single +5 V supply
» Completely static memory HM6264ALSP-12 120 ns
— No clock or timing strobe required
« Equal access and cycle time HMB264ALSP-15 150 ns
. E:tr;:lrtnon data input and output, three-state HMB264ALSP-10L 100 ns

* Directly TTL compatible
— All inputs and outputs

* Battery back up operation capability HM6264ALSP-15L 150 ns
(L-/LL-version)

HM6264ALSP-12L. 120 ns

HMB264AFP-10 100 ns 28-pin plastic
. N SOP "1
Ordering Information HM6264AFP-12 120 ns (FP-28D/DA)
Access HM6264AFP-15 150 ns
Type No. time Package
HM6264ALFP-10 100 ns
HM6264AP-10 100 ns 600-mil, 28-pin
plastic DIP HM6264ALFP-12 120 ns
HM6264AP-12 120 ns (DP-28)

HME264ALFP-15 150 ns
HM6264AP-15 150 ns :

HM6264ALFP-10L 100 ns
HM6264ALP-10 100 ns

HM6264ALFP-12L 120 ns

HM6264ALP-12 120 ns

HM6264ALFP-15L 150 ns
HM6264ALP-15 150 ns

Note: 1. Tis added to the end of the type number
HM6264ALP-10L 100 ns for a SOP of 3.00 mm (max) thickness.

HM6264ALP-12L 120 ns

HM6264ALP-15L 150 ns
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HMe6264 A Series

Pin Arrangement

NC O1 N 28[] V¢
A12 2 27 {1 WE
A7 (3 26 [1 Cs2
A6 ] 4 25[1 A8
A5 5 247 a9
A4 [O6 2317 ANd
A3 Q7 221 CE
A2 8 21 3 A10
Al 9 20 Cs1
A0 10 19 [3J O8
vot O 11 18 1 1O7
voz 12 17 0 106
vo3z 013 16 1 VO5
Vss O] 14 15 0 104
(Top view)
Block Diagram
A11 o—--g;:
ﬁg o—o__ : —o Vee
A7 o—uo ! Row = Memory array
A12 o—] ¢ decoder | e 256 x 256 —O0 Vss
A5 o— ! Al
A6 o— !
A4 o—§]
= [ |
vor 3[2', I "] Column o
; Input Column decoder
' data
; control
o8 : - |
A1 A2 A0 A10 A3 !
- )
cs2

Timing pulse generator

i
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HMG6264A Series

Truth Table
WE Cs1 cs2 OE Mode 170 pin Vcc current Note
x H x x Notselected  HighZ lsg, Isa1
(power down)
x X L x High Z Isg, Isa1
H L H H Output disabled High Z lee
H L H L Read Dout lec Read cycle
L L H H Write Din lec Write cycle 1
L L H L Write Din lee Wirite cycle 2
% x: Don't care.
Absolute Maximum Ratings
Parameter Symbol Rating Unit
Terminal voltage " Vr —0.5"21t0+7.0 \
Power dissipation Pr 1.0 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg —55 to +125 °C
Storage temperature (under bias) Thias -10to +85 °C
Notes: 1. With respectto Vgg,
2. -3.0V for pulse width <50 ns
Recommended DC Operating Conditions (Ta =0 to +70°C)
Parameter Symbol Min Typ Max Unit
Supply voltage Voo 4.5 5.0 55 Vv
Vss 0 0 Vv
; Input voitage Vin 2.2 — 6.0 Vv
Q Vi -0.3"1 - 0.8 v
Note: 1. —3.0V for pulse width <50 ns
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HMo6264A Series

DC and Operating Characteristics (Voo =5 V + 10%,Vgg = 0 V, Ta = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Testcondition
Input leakage current (1] - - 2 MA  Vin=Vggto Ve
Output leakage current liol - - 2 HA CS1= ViporCsS2 = Vi or OE = Viqor
WE = Vi, Vo = Vgs to Vee
Operating power lecoe —_ 7 15 mA T5T=V,C82=Vy, ljo=0mA
supply current
Average operating lcci — 30 45 mA  Min. cycle, duty = 100%,
current — 30 55 C8T=V),C82=Vy, lo=0mA
lecz - 3 5 mA  Cycle time = 1 ps, duty = 100%,
||,° =0 mA, TS81<0.2 \'A
CS22 VCC -0.2V, VIH > Vcc -0.2V,
Vi s02V
Standby power supply lsg — 1 3 mA CST=VyorCs2=vV,
current
IsB1 2 —_— 0.02 2 mA CSTzVec-02V,CS22>Vec-0.2Vor
—_— 2% 1008 pA  0V<(CS2<0.2V,0V<Vin
— 2% 5074
Output voltage VoL — — 04 V lop =2.1mA
Vou 24 — — v loy=-1.0mA
Notes: 1. Typical values are at Ve = 5.0 V, Ta = 25°C and not guaranteed.
2. VIL min =-0.3V
3. These characteristics are guaranteed only for the L-version.
4. These characteristics are guaranteed only for the LL-version.
5. For 120 ns/150 ns version.
6. For 100 ns version.

Capacitance (f = 1 MHz, Ta = 25°C)
Parameter Symbol Typ Max Unit Test condition
Input capacitance Cin — 5 pF Vin=0V
Input/output capacitance Cio - 7 pF Vio=0V
Note: This parameter is sampled and is not 100% tested.
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HMG6264A Series

AC Characteristics (Vo =5V £ 10%, Ta = 0 to +70°C)

AC Test Conditions:

¢ Input pulse levels: 0.8 V/24 V
«- Input rise and fall time: 10 ns
« Input timing reference level: 1.5V
» Output timing reference level
— HMG6264A-10: 1.5V
— HMG6264A-12/15: 0.8 V2OV
» Output load: 1 TTL gate and Cy, (100 pF) (including scope and jig)

Read Cycle
HM6264A-10 HM6264A-12 HM6264A-15

Parameter Symbol Min Max Min Max Min Max Unit
Read cycle time tre 100 — 120 - 150 — ns
Address access time taa — 100 - 120 — 150 ns
Chip selectionto output  TST  teos — 100 — 120 — 150 ns

CS2 tcoz - 100 — 120 — 150 ns
Output enable to output valid toe - 50 — 60 — 70 ns
Chip selectiontooutput TST  t o 10 —_ 10 — 15 —_ ns
inlowZ

CS2 tizo 10 — 10 — 15 — ns
Output enable to outputinlow Z  to 2 5 —_ 5 — 5 — ns
Chip deselection to CST  tyzm 0 35 0 40 0 50 ns
output in high Z

cs2 thze 0 35 0 40 0 50 ns
Output disable to outputin highZ %o,z 0 35 0 40 0 50 ns
Output hold from address change oy 10 - 10 — 10 — ns

Notes 1. t,z and toyz are defined as the time at which the outputs to achieve the open circuit
condition and are not referred to output voltage levels.
2. Atany given temperature and voltage condition, t;z maximum is less than t, 7 minimum both for
a given device and from device to device.
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HM6264A Series

Read Timing Waveform

[ tac -
* Address X
— - tcot o 7
o5t \\\\F " A
- 4z -
- tcoz - - tzy -
= L FRVARRARNY
- > N\ N
- - tze
toLz , —
X /1L
SIANNNNNNNN:; 1/ A/
- lorz >
-~
Dout Data valid §<Z>—
<OH,
Note: WE is high for read cycle.
Write Cycle
HM6264A-10 HM6264A-12  HMG6264A-15
Parameter Symbol Min Max Min Max Min Max Unit
Write cycle time twe 100 —_— 120 — 150 _ ns
Chip selection to end of write tew 80 - 85 - 100 —_ ns
Address setup time tas 0 — 0 — 0 — ns
Address valid to end of write taw 80 — 85 - 100 —_ ns
Wirite pulse width twe 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 tow 40 - 40 — 50 - ns
Data hold from write time toH 0 —_ 0 — 0 — ns
Output enable to output in high Z  toyz 0 35 -0 40 0 50 ns
Output active from end of write tow 5 — 5 — 5 —_ ns
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HMG6264A Series

Write Timing Waveform (1) (OE Clock)

T 4

SN ST N\
o NN 4777777777
/

o ZZ7TTITT 70 e OSSN
e ) ’\\\\Pm (777777777

/ _tow tou

twe

Y|

A\

XXX
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HM6264A Series

Write Timing Waveform (2) (OE Low Fix)

< twe -
Address < 3&
- taw > twr 4
L tow "2 Ny o=
SENN\ . sV
- W >
2 [V ///F JANUARRRRRN
WE - tas 2 =XR\\\‘: twe ™ >7_/ ton
LS Wz < tow - . N
bout SSSSSSIITNTNT
[T 77T | fow | fton
- i o -9
i G s
Notes: 1. A write occurs during the overlap of a low TST, a high CS2, and a low WE. A write begins

Eal R

©® N
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at the latest transition among CST 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.
Time twp is measured from the beginning of write to the end of write.

tcw is measured from the later of CST going low or CS2 going high to the end of write.
tas is measured from the address valid to the beginning of write.

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

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

If CST goes low simultaneously with WE going low or after WE goes low, the outputs
remain in high impedance state.

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

Dout is the read data of the next address.

If CS1 is low and CS2 is high during this period, I/O pins are in the output state. Input signals
of opposite phase to the outputs must not be applied to IO pins
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HM6264A Series

Low V¢ Data Retention

In data retention mode, CS2 controls the address, CS2 2 Voo - 0.2 V oor CS2 £ 0.2 V. The other
WE, CS1, OE, and the Din buffer. If CS2 controls  input levels (address, WE, OE, I/O) can be in the
data retention mode, Vin (for these inputs) can be high impedance state.

in the high impedance state. If CS1 controls the

data retention mode, CS2 must satisfy either

Low Vc Data Retention Characteristics (Ta = 0 to +70°C)

This characteristics is guaranteed only L/LL-version.

Parameter Symbol  Test Condition Min Typ Max Unit
V¢ for data retention VbR C812Vge-0.2V, 2.0 — — '
CS22>Vee-0.2V, 0r
CS2<02V
Data retention current lccor Ve =30V, — 1M 50" HA
CS12 Vcc -0.2V,
CS22Vgc—-0.2V,0r — 12 252
0V<CS2<0.2V,0V<sVin
Chip deselect to data tCDR See retention waveform 0 — _ ns
retention time
Operation recovery time  tg See retention waveform  tpc'3 — —_ ns

Notes: 1. V;_min=-0.3V, 20 uA max at Ta = 0 to 40°C. These characteristics are guarantesd only for
the L-version.
2. Vymin =-0.3V, 10 uA max at Ta = 0 to 40°C. These characteristics are guaranteed only for
the LL-version.

3. tpe = Read cycle time.

Low V¢ Data Retention Waveform (1) (CST Controlled)

Data retention mode

C-—S_'"ZVCC—O.ZV
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HM@6264A Series

Low V¢ Data Retention Waveform (2) (CS2 Controlled)

Data retention mode

CS250.2V
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