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SEMICONDUCTOR

AP9A102A

Features

* Fast access times: 12*, 15*, 20, 25 ns

« JEDEC-standard pinouts

* Low-power standby when deselected

¢ TTL-compatible I/O

s 5V +10% supply

* Fully static operation

* Commercial and industrial temperature ranges
* Packaged in 28-pin, 400-mil SOJ

Functional Description

The Aptos AP9A102A is a high speed, 1-Megabit static
RAM organized as a 256K x 4. A fast, efficient design is
obtained with a CMOS periphery and a matrix constructed
with polysilicon load memory cells.

This RAM is fully static in operation. The Chip Enable (CE)
reduces power to the chip when CE is HIGH. Standby power
drops to its lowest level when CE is raised to within 0.2V of

VCC .

256K x 4 CMOS Static RAM

Write cycles occur when both CE and Write Enable (WE) are
LOW. Data is transferred from the I/O pins to the memory
location specified by the 18 address lines.

Read cycles occur when CE is LOW and WE is HIGH. A
Read cycle will begin upon an address transition, on a falling
edge of CE, or on a rising edge of WE.

High-frequency design techniques should be employed to
obtain the best performance from this device. Solid, low-
impedance power and ground planes, with high-frequency
decoupling capacitors, are desirable. Series termination of
the inputs should be considered when transmission line
effects occur.
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Selection Guide
AP9A102A-12% APYA102A-15% AP9A102A-20 AP9A102A-25
Maximum Access Time (ns) 12 15 20 25
Maximum Operating Current (mA) 165 155 140 125
Maximum Standby Current (mA) 55 50 45 40

*Preliminary

I 9009020 0000007 LOS5 WA

2-1

R R RRBRREEEEEERRRRRREREESESEEEEEE EEEmE———E——EBI_GGGGG—G————S




A 05

SEMICONDUCTOR APSA102A
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, Ambient Temperature -55°C to +125°C
not tested.) Short Circuit Output Current +50mA
Volt Pin Relative to GND -05t0Vec+0.5V
Storage Temperature -65° Cto +150° C Pzwaﬁ)o.n ?nytiom catveto o Yee LOW
Ve Supply Relative to GND -LOVto+7.0V er Lissipation ‘

Electrical Characteristics Over the Operating Range (0°C < Tj < 70°C, Vs = 5V +10%) - Commercial

9A102A-12| 9A102A-15| 9A102A-20[9A102A-25
Symbol Parameter Test Conditions Min. | Max. | Min. | Max.| Min. | Max.| Min.| Max.|Unit
Iecr Operating Current® Vee =Max., Iopgr =0 mA, 165 155 140 125 | mA
f=lmax. = Vtre

g %ﬁ;agsgy Current CE 2V, loyr =0 55 50 45 40 | mA
Isgs CMOS Standby CE2Vee 02V, Iyr=0 10 10 20 10 | mA

Current
Iy Input Leakage Current | Vpg =0V to V¢ -2 2 2 2 2 2 2 2 | pA
Lo Output Leakage Vin=0Vto Ve 2 2 -2 2 -2 2 2| 2 | pA

Current
Vou Output High Voltage Iog =-4.0 mA 2.4 24 24 24 v
VoL Output Low Voltage Igp=8.0mA 04 0.4 04 04V
Vi Input High Voltage 22 | Vee| 22 | Voo 22 | Vee| 22 [ Vee| V

+0.5 +0.5 +0.5 +0.5
\ Input Low Voltage? 05/08|-05/08|-05]|]08[-05{08]V
Capacitance* s

Symbol Description Max. Unit
Ciw Input Capacitance 7 pF
Cio I/0 Capacitance 8 pF
AC Test Loads and Waveforms sov Allnput Puises

5V 90%
A1 4800 GND
/O Pins <&ns L— —J <5ns
CrLoap= 80 pF (b)
R2 255Q /,\I\I‘\ICDLLSJgI(r)\I;SIEJ'G Equivalent to: Thevenin Equivalent
1670
— @ Qutput 1.73v

Notes:

1. No more than one output should be shorted at one time. Duration
of the short circuit should not exceed 30 seconds.
2. Igc is dependent upon output loading and cycle rates. Specified

values are with outputs open.

3. Negative undershoot of up to 3.0 V is permitted once per cycle.

4. Capacitances are maximum values at 25°C measured at | MHz
with Ve = 5.0V,
5. Guaranteed but not tested.
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SEMCONDUCTOR AP9A102A
Electrical Characteristics Over the Operating Range (-40°C < Ta < 85°C, V¢ = 5V £10%) - Industrial
9A102A-12{ 9A102A-15| 9A102A-20|9A102A-25
Symbol Parameter Test Conditions Min. | Max.| Min. | Max.| Min. | Max. | Min.| Max.|Unit
Iecr Operating Current? Vee =Max., Igyr = 0 mA, 190 170 150 140 | mA
f=fyax = Utrc
Isp; TTT;LS;:;S;Y Current | CE 2V Ioyr =0 55 55 55 55 | mA
Isg2 CMOS Standby CE2 V02V, Igyr=0 25 25 25 25 | mA
Current
Iy Input Leakage Current | Vg =0V to Ve -2 2 -2 2 -2 2 | 2 2 |MA
Iio Output Leakage Vin=0Vto Ve 2 2 2 2 -2 2 -2 2 | HA
Current
VoH Output High Voltage TIog=-40mA 24 24 24 24 v
VoL Output Low Voltage Iop, =8.0mA 0.4 0.4 04 04 | V
Vin Input High Voltage 22 1 Veel| 22 | Voo | 22 | Veel 22 | Vel V
+0.5 +0.5 0.5 +0.5
) Input Low Voltage® 05|/ 08}-05|08|-05|08[|-05(08]|V
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St AP9A102A

Switching Characteristics Over the Operating Range (0°C < T, < 70°C, Vg = 5V £10%) 7

9A102A-12 | 9A102A-15 | 9A102A-20 | 9A102A-25
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
Read Cycle
tre Read Cycle Time 12 15 20 25 ns
taa Address Access Time 12 15 20 25 ns
toHA Output Hold Time 3 3 3 3 ns
tACE CE LOW to Valid Data 12 15 20 25 ns
tLzcE CE to LOW Output Active®? 5 5 5 5 ns
tHZCE CE to High-Z Output?? 8 8 10 15 ns
toEA OE LOW to Valid Data 7 7 8 12 ns
tLz0E OE to Output Active8? 0 0 0 0 ns
tHzoE OE to High-Z Output?-° 6 6 10 20 ns
tpy CE to Power Up® 0 0 0 0 ns
tpp CE to Power Down 8 12 15 20 25 ns
Write Cycle
twe Write Cycle Time 12 15 20 25 ns
tscE CE LOW to Write End 12 12 15 20 ns
taw Address to Set-up Time
to Write End 12 12 15 20 ns

taa Address Hold to Write End 0 0 0 0 ns
tsa Address Set-up Time 0 0 0 0 ns
towE® WE Pulse Width 12 12 15 20 ns
tsp Data Set-up to Write End 9 9 10 12 ns
typ Data Hold from Write End 0 0 0 0 ns
tuzwE WE LOW to High-Z Outputs %° 0 7 0 8 0 10 0 15 ns
t ZWE WE HIGH to Low-Z Output 8 ° 3 3 3 3 ns

Notes:

7. AC Electrical Characteristics specified at ‘AC Test Conditions’

levels.

8. Active output-to-High-Z and High-Z-to-output active tests speci-
fied to a 200 mV transition from steady state levels into the
testload. C; oap =5 pF

9. Guaranteed but not tested.
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SEMICONDUCTOR AP9A1 02A

Switching Waveforms
Read Cycle No. 1'* (WE is HIGH, CE and OFE are LOW)

tre

}é VALID ADDRESS ><
ADDRESS N
tan |
VAN

Read Cycle No. 2'! (CE is LOW)

9A102A-3

= Tk T

fRe tHZOE
tACE
tzoE
CE N 7
[
tace FD t
tHzcE
fzce
1o <<< DATAVALD

tpy
SUPPLY
CURRENT 9A102A-4

Notes: data lines are in the Low-Z state and the data may not be valid.

10. Chip is in Read Mode: WE is HIGH, TE and OE are LOW. Read  11. WE is HIGH. VO is not specified until t,cg, but may become
cycle timing is referenced from when all addresses are stable until the  valid as soon as t; 7cg. Output will transition from High-Z to valid
first address transition. Crosshatched portion of the /O implies that data out. Data out is valid after both t5cp and tyop are met.
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Aptos

Switching Waveforms (continued)
Write Cycle No. 1 (WE controlled) 13
twe
/
ADDRESS VALID ADDRESS <
taw tHA
tsa _ trwe
/_——
e RNK
Hzwe tsp fzwe |
tvp
110 PREVIOUS OUTPUT arT
HIGH-Z
DATAON
I/O LINES 9A102A-5
Write Cycle No.2 (CE controlled)'2 14
two |
ADDRESS >§ VALID ADDRESS
tsce
o ™\ o
\ 7
tsa PwE tHa
Pty
WE
AN N N Z
lizce tHzwe tsp | tio
1o 4 INPUT —
HIGH-Z OUTPUT HIGH-Z
iF ANY
DATA ON 9A102A-6
110 LINES

Notes:

12. Addresses must be stable during Write cycles. CE or WE must
be HIGH during address transitions. The outputs will remain in the
High-Z state if WE is LOW when CE goes LOW. Care should be
taken so that the output drivers are disabled prior to placing the

Input Data on the I/O Lines. This will prevent bus contention,

reducing system noise.

13. Chip is selected; CE and OF are LOW. Using only WE to con-
trol Write cycles may not offer the best device performance, since
both tyzwg and tgp, timing specifications must be met.

14. OE is LOW. /O lines may transition to Low-Z if the falling
edge of WE occurs after the falling edge of CE.
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Mptos

SEMICONDUCTOR APg A1 02 A
Truth Table
Mode WE CE UE /0 ICC
Standby X H X High-Z Standby
Selected H L H High-Z Active
Read H L L Doyt Active
Write L L X Dy Active E
Ordering Information
Speed Part Number Package Name | Package Type Temperature Range
12* | AP9A102A-12VC V28.1 28-Pin Small Outline J-Bend Commercial
AP9A102A-12VI V28.1 28-Pin Small Outline J-Bend Industrial
15* | AP9A102A-15VC V28.1 28-Pin Small Outline J-Bend Commercial
AP9A102A-15VI V28.1 28-Pin Small Outline J-Bend Industrial
20 | AP9A102A-20VC V28.1 28-Pin Small Qutline J-Bend Commercial
AP9A102A-20V] V28.1 28-Pin Small Outline J-Bend Industrial
25 | AP9A102A-25VC V28.1 28-Pin Small Outline J-Bend Commercial
AP9A102A-25VI V28.1 28-Pin Small Outline J-Bend Industrial
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