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SEMICONDUCTOR

AP9A110

128K x 8 High Output Drive, High-Speed CMOS Static RAM

Features

* Drives a 150 pF load vs. 30 pF industry-standard load
* Fast access times: 10, 12, 15 and 20 ns

¢ 2V/250 pA standby

* Fast output enable (tpgg) for cache applications

* Low active power: 350 mW at 20 ns

* Low standby power

¢ Fully static operation, no clock or refresh required
* TTL-compatible inputs and outputs

* Single +5V power supply

 Packaged in industry standard 32-Pin SOJ

Functional Description

The Aptos AP9A110 is a high speed, low power, 128K word
by 8-bit CMOS static RAM. It is fabricated using Aptos’

with 2V Data Retention

high-performance CMOS, double metal technology. This
highly reliable process coupled with innovative circuit
design techniques, yields access times as fast as 10 ns (Max).

When Chip Enable (CE) is HIGH the device assumes a
standby mode at which the power dissipation can be reduced
down to 50 uW (Typ.) at CMOS input levels at 2V V.

Easy memory expansion is provided by using asserted LOW
CE and asserted LOW output enable inputs (OE). The
asserted LOW write enable (WE) controls both writing and
reading of the memory.

The AP9A110 is pin-compatible with other 128K x 8 center
power and ground SRAMs in the SOJ package.
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Selection Guide
AP9A110-10 AP9A110-12 AP9A110-15 AP9A110-20
Maximum Access Time (ns) 10 12 15 20
Maximum Operating Current (mA) 100 90 85 70
Maximum Standby Current (mA) 15 15 15 15
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SEMICONDUCTOR AP9A1 1 O
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, V- Supply Relative to GND.............ccooce..... -10Vito+7.0V
not tested.) Voltage on Any Pin Relative to GND.....-0.5 V to Ve +0.5 V
Storage Temperature...........ocevevrerrrrrrerernens -65°C to +150°C  gport Circuit Output Current oovvvovveeereeeeevevvoin, +50 mA
Ambient Temperature Power DiSSIPAtON. .....c.vvvrrerrereeresrrirensesessseseesessensesanes 1.0W
with Power Applied..........cocvverevevecrecenrennne -55°C to +125°C

Electrical Characteristics Over the Operating Range (0 °C < Ty <70 °C, Vg = 5V £10%) -Commercial

9A110-10 | 9A110-12 | 9A110-15 | 9A110-20

Symbol Parameter Test Conditions Min.] Max.| Min.| Max.| Min.| Max.| Min.| Max.| Unit

Iccy Dynamic Operating Vce =Max,, Igyr =0 mA, 100 90 85 70 | mA
Current CE = Vi, f = fmax.

Icc;  |Operating Current Vce =Max,, Igyr = 0 mA, 60 60 60 60 | mA

CE=Vp,f=0

Isg: TTL Standby Current | Voo =Max., Viy= Vg or Vi, 15 15 15 15 | mA
-TTL Inputs CE = Vi, f=fmax.

Ispo CMOS Standby Vee =Max., CE 2 Ve -0.2V, 2 2 2 2 | mA
Current VIn 2 Ve -0.2V or
-CMOS Inputs Vin<02V,f=0

Ii; Input Leakage Current |GND < Viy< Ve -1 1 -1 1 -1 1 -1 I | HA

Iio Output Leakage GND £ Voyur £ Ve -1 1 -1 1 -1 1 -1 1 | uA
Current Output Disabled

Vog  {Output High Voltage  [Voe =Min, Igg=-4.0 mA 24 24 24 24 Vv

VoL Output Low Voltage  |Vee=Min, Ig; =8.0 mA 0.4 04 0.4 04 Vv

Vi Input High Voltage 22 | Veel 22 | Vee| 22 | Vee| 22 | Vel V

+0.5 +0.5 +0.5 +0.5

Vi Input Low Voltage 2

05| 08|-05/08;-05(08|-05|08| V

Data Retention Characteristics

Symbel Description Test Conditions Min. Max. Unit
VDR Vc for Data Retention 2.0 A
Iecpr | Data Retention Current Voe=Vpr =20V, 250 RA
tcpr © | Chip Deselect to Data Retention Time CE2V(c-0.2V, Vy 2 Ve -0.2V 0 ns
tg” Operation Recovery Time orVin<02V tre ns

Data Retention Wave Form

Data Retention Mode

Vee

45V Vpr22.0V 45V

- tcor - > R

—_— V
1 DR
CE AT Vi Vlﬂ N
8A110-3

Capacitance 4

Symbel Description Max. Unit
CiNn Input Capacitance 5 pF
Cio I/O Capacitance 5 pF
Notes: 3. Tested initially and after any design or process changes that may
1. No more than one output should be shorted at one time. Duration effect these parameters.
of the short circuit should not exceed 30 seconds. 4. No input may exceed Ve +0.5V.

2.V =-3.0 V for pulse width less than 3 ns.
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SEMICONDUCTOR APY9A110
AC Test Loads and Waveforms > ©
R1 480 3.0V All Input Pulses
A 90%
{a) Cc4=150pF o R2 255 o l__ _,l
<3ns <3ns
I/I\\:\%l;glcr;lF?EJIG l 1 " © 9A110-5
(b) %;EL-)S;NG G - Equivalent to: Thevenin Ec:téi;agllent
AND SCOPE
Outpuit O—— AN~ 173V 9A110-6
Switching Characteristics Over the Operating Range 7+ 8: 9. 10
9A110-10 : 9A110-12 | 9A110-15 | 9A110-20
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. [ Max. | Unit
Read Cycle
tre Read Cycle Time 10 12 15 20 ns
taa Address Access Time 10 12 15 20 | ns
toHA Output Hold Time 3 3 3 3 ns
tACE CE Access Time 10 12 15 20 | ns
tDOE OE Access Time 4 5 7 8 | ns
t z0E OE to Low-Z Output 0 0 0 0 ns
tuzoe® OE to High-Z Output 4 5 6 7 | ns
ti.ZCE CE to Low-Z Output 3 3 3 3 ns
tHZCE CE to High-Z Output 4 6 8 9 | ns
tpy CE to Power Up 0 0 0 0 ns
tpD CE to Power Down 10 12 15 20 | ns
Write Cycle I
twe Write Cycle Time 10 12 15 20 ns
tsCE CE to Write End 8 8 10 12 ns
taw Address to Set-up Time to Write End 8 8 10 12 ns
tHA Address Hold to Write End 0 0 0 0 ns
tsa Address Set-up Time 0 0 0 0 ns
tpwEl 12 WE Pulse Width (OE = HIGH) 8 8 10 12 ns
tpwE2 WE Pulse Width (OE = LOW) 10 12 12 15 ns
tsp Data Set-up to Write End 6 6 7 10 ns
tup Data Hold from Write End 0 0 0 0 ns
Y WE WE LOW to High-Z Output 6 6 7 9 | ns
Y 7WE WE HIGH to Low-Z Output 2 2 2 2 ns
Notes:

5. Test conditions assume signal transition times of 3 ns or less, timing
reference levels of 1.5V, input pulse levels of 0 - 3.0 V and output load-
ing specified in AC Test Loads and Waveforms Figure (a).

6. Tested with the load in AC Test Loads and Waveforms Figure
(b). Transition is measured +300mV from steady state voltage.

7. WE is HIGH for a Read Cycle.

8. The device is continuously selected. OE, CE = V.

9. Address is valid prior to or coincident with CE LOW transitions.
10. I/0 will assume the High-Z state if OFE 2 V|y.

11. 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 signal can be deasserted to terminate the write. The Data
Input Set-up and Hold timing are referenced to the rising or falling
edge of the signal that terminates the write.

12. Tested with OE High.
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AP9A110

Pin Descriptions

Ag - Ayg: Address Inputs

These 17 address inputs select one of the 131,072 8-bit
words in the RAM.

CE: Chip Enable Input

CE is asserted LOW. The Chip Enable is asserted LOW to
read from or write to the device. If Chip Enable is deas-
serted, the device is deselected and is in a standby power
mode. The IO pins will be in the high-impedance state
when the device is deselected.

OE: Output Enable Input
The Output Enable input is asserted LOW. If the Output
Enable is asserted LOW while CE is asserted (LOW) and

WE is deasserted (HIGH), data from the SRAM will be
present on the I/O pins. The I/O pins will be in the high-
impedance state when OE is deasserted.

WE: Write Enable Input

The Write Enable input is asserted LOW and controls read
and write operations. When CE and WE are both asserted
(LOW) input data present on the I/O pins will be written into
the selected memory location.

I/Og - 1/07: Common Input/Output Pins
GND: Ground

Switching Waveforms
Read Cycle No. 1 (CE = LOW, OE = LOW, WE = HIGH)

tre

Valid Address
ADDRESS

taa

tona

V0o MO, Previous Data %{ ><>< Data Valid

9A110-7
Read Cycle No. 2 (WE = HIGH) tre
Py |
ADDRESS }{ Valid Address
B taa toHa
oF N A
tpoe R tzoe
tizoe
= K i
B tace _
o tzoe T tHzce
HIGH-Z HIGH-Z
1O o107 >’< Data Valid }—
tF’U | tPD |
[« > lcc
SUPPLY
CURRENT 50% 50%
Isg
9A110-8
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SEMICONDUCTOR AP9A110
Switching Waveforms (continued)
Write Cycle No.1 (CE controlled, OE is HIGH or LOW: CE Terminates Write)
< twe .
ADDRESS Dk Valid Address
| tsa tsce ta
- Lot - 1
CE >L Y
B taw
tPwer
WE N\ >~
/] fzwe
- tHzwe -
I/0g . V05 Data Undefined ronz
tsp i Yo
0g . 105 >l< Data In Valid >\<
9A110-9
Write Cycle No.2 (WE controlled, OE is HIGH, CE is LOW: WE Terminates Write)
twe
ADDRESS } Valid Address &{
taw -~
. tewes o
WE N /1 d
tsa zwe tzwe
10 . VO, Data Undefined HIGHZ
tsp to
0y . 1105 >< Data In Valid >‘<
9A110-10
Write Cycle No.3 (WE controlled, OE is LOW, CE is LOW: WE Terminates Write)
1 ‘WC -
ADDRESS Valid Address X
B taw tha
tpwe2
e N A
tHzwe tzwe
HIGH-Z
/0y 1107 Data Undefined
tsp -
/0p. 1O7 >k Data In Valid >‘<
9A110-11
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SEMICONDUCTOR APg A'l 1 0
Truth Table
Mode WE CE OE /0 Icc
Standby X H X High-Z Isg1, Ispo
Selected/Output Disabled H L H High-Z Icct Icen
Read H L L Dgur Iccts Ieen
Write L L X Dy Iecr leco
Ordering Information
Speed Part Number Package Name | Package Type . Temperature Range
10 |AP9A110-10VC V321 32-Pin (400-Mil) Small Outline J-Bend
12 [AP9A110-12VC V32.1 32-Pin (400-Mil) Small Outline J-Bend .
Commercial
15 [AP9A110-15VC V321 32-Pin (400-Mil) Small Qutline J-Bend
20 [AP9A110-20VC V321 32-Pin (400-Mil) Small Outline J-Bend

Document # DS-00015-Rev *
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Package Diagrams

' T28.1 - 28-Pin Thin Small Outline Package (TSOP)

Pin 1 Indicator

8.1 136
3 7.8 . 13.2 N
( #7 #2217 § [ 1
J- "L=LT, 020
gﬁ II—
e hmrmﬂgmmi 4%
0.055
g Ao g
#1
u UUUUULDOUOUEUD Measurements are in Millimeters unless otherwise specified. (MIN )

T32.1 - 32-Pin Thin Small Outline Package (TSOP)
Pin 1 Indicator |

8.10 20.20

B 7.90 ~/ | 19.80
ANAANAAAAAAAAGHA
#16 . ] [ 1 ‘L ‘
#1 J’\ 021 i

0.10
_T_ ‘
ol
1850 |
1830 o05 |_I!l!I!I!I!I!I!I!I!I!I!I!I!I!I!l y_ 20Max.
o2 ‘“‘ 0.50 mf T
0.17 0.05
#17 #32
JUUHUHUEUUEOEUUE

Measurements are in Millimeters unless otherwise specified. (MI N )

I
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SEMICONDUCTOR Package Diagrams

T44.1 - 44-Pin (400-Mit) Thin Small Outline Package (TSOP)

44
nnonnonoonnnancaannan

A
i

10.058| {11.738

Q Y
qUOUU0NO00000I00000000 Y
Pin 1 Indicator %gjé
1.20 Max.
* [ 1

s T 4 0210

QADSL—N L-l ko.aoo m} f _J L __l L_T 0.120

0.300 0.050 .0m 0.800

Measurements are in Millimeters unless otherwise specified. (%

L l=Il:llfl'=llfh':'rlll 0ooco3r2 197 =
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SEMICONDUCTOR Package Diagrams

V28.1 - 28-Pin (300-Mil) Small Outline J-Bend (SOJ)
18.034
S 17.780 |

i aOoononnanpnnn

Measurements are in Millimeters unless otherwise specified. (m—?%)

8.813 |7.620
8.509 |7.416
3.556
Y (oduououdupdooudad 3.048
% / \
[ 1
41
TRt vy LS
0508 ofjle— 1.270 BSC _f ' 1
£6.908
R0.787 6.604

V32.1 - 32-Pin (400-Mil) Small Outiine J-Bend (SOJ)

212
20.8

P __O0N0nonNoannooononn

Measurements are in Millimeters unless otherwise specified. (%%NK)

1113 | 104
1073 | 10.0
d 37
Y OoOoOoogOoooOoogoooo 3.3
|
[ \J ZG / \
22
064
P LS s N |
0.33 1.27 Typical 0.6 o5
R0.120 9.1

V44.1 - 44-Pin (400-Mil) Small Outline J-Bend (SOJ)

28.676
28.473

' aininininininininininiaininiaininEninininis|

Measurements are in Millimeters unless otherwise specified. MIN

11.277|10.287
11.074|10.033

oo ooooo

[ \—LM la.Lg / \
S
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