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AP9A104

5V and 3.3V, 64K x 16 CMOS Static RAM

Features

Fast access times: 10, 12, 15, and 20 ns

Fast output enable access time: 3, 3, 5, and 6 ns
Muiltiple center power and ground pins for improved
noise immunity

High-performance, low-power, CMOS double-metal
process

Single 5V £10% or 3.3V + 10% supply

Individual byte controls for both Read and Write cycles
TTL-compatible VO

Packaged in 44-pin, 400-mil SOJ and 44-pin,
400-mil TSOP

Functional Description

The Aptos AP9A104-(5V) and AP9B104-(3.3V) are orga-
nized as a 64K x 16 SRAM using a four-transistor mem-
ory cell with a high-speed, low-power CMOS process.
Aptos static RAMs are fabricated using double-layer poly-
silicon technology.

This device offers multiple center power and ground pins for
improved performance. For flexibility in high-speed memory
applications, Aptos offers Chip Enable (CE) and Output
Enable (OE) capabilities. This enhancement can place the out-
put pin in High-Z for additional flexibility in system design.

The AP9A104/AP9B104 SRAM integrates a 64K x 16 SRAM
core with peripheral circuitry consisting of active LOW Chip
Enable, separate upper and lower byte enables and a fast Output
Enable.

Separate byte enable controls (BLE and BHE) allow individual
bytes to be written and read. BLE controls /Oy - /O, the
lower bits. BHE controls I/Og - I/Oy 5, the upper bits.

The AP9A104/AP9B104 operates from a single +5V/
+3.3V power supply and all inputs and outputs are fully
TTL-compatible.
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Selection Guide
AP9A104-10 AP9A104-12 AP9A104-15 AP9A104-20
AP9B104-10 AP9B104-12 AP9B104-15 AP9B104-20
Maximum Access Time (ns) 10 12 15 20
Maximum Operating Current (mA) 230/140 220/130 200/120 190/100
Maximum Standby Current (mA) 52 52 52 5/2
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\CONDUCTOR ADVANCED INFORMATION AP9B104
Pin Configurations
44-Pin SOJ 44-Pin TSOP
TOP VIEW TOP VIEW
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ADVANCED INFORMATION AP9B104
MaXImqm Ratmg.s - - Ve Supply Relative to GND (9B104)............ -l0Vtwo+5V
(Above which the useful life may be impaired. For user guidelines, . ° o
not tested.) Ambient Temperature.............cocoevcneecneccn, -50°C +125°C
' Short Circuit Output Current! ............ccoocoooceennnnne + 50 mA

Storage Temperature
Ve Supply Relative to GND (947104)

........ -55°Cto+150°C

-1.0Vio+7V

Voltage on any Pin Relative to GND......-1.0to Voc +1.0 V
Power Dissipation..........ccccoceeeverininieninieieeeeeee e 1.0W

Electrical Characteristics (0°C < T, <70° C, V¢ = 5V + 10%, Vg = 3.3V + 10% -AP9B104)

9A104-10 | 9A104-12 | 9A104-15 | 9A104-20
9B104-10 | 9B104-12 | 9B104-15 | 9B104-20
Symbol Parameter Test Conditions Min. |Max.| Min.|Max.| Min. |Max.| Min.|Max.| Unit
Iccy  |Dynamic Operating Ve =Max,, Iyt =0 mA, 230/ 220/ 200/ 190/ mA
Current CE =V, f = fmax 140 130 120 100
Icca  |Static Operating Vee = Max,, Igyr = 0 mA, 120/ 120/ 120/ 120/ mA
Current CE=V,f=0 50 50 50 50
Ispi TTL Standby Current  |Vee=Max., Vi = Vyyor Vi, 572 52 572 5/2 | mA
-TTL Inputs CE 2 Vi, f =Max.
Isgy  |CMOS Standby Current |V = Max., CE 2 Ve 2/1 2/1 21 2/1 | mA
-CMOS Inputs -0.2V, VN 2 Ve -0.2V
orVin<0.2V,f=0
It Input Leakage Current |GND < Vi € Ve -1 1 -1 1 -1 1 -1 1 UA
Iio Output Leakage Current |GND < Vout < Ve, -1 1 -1 1 -1 1 -1 1 | HA
Output Disabled
Vou |Output High Voltage Vee=Min, Igg =-4.0 mA 24 24 24 2.4 \4
VoL  |Output Low Voltage Vee =Min, Igp =8.0mA 04 0.4 04 04| V
Vin Input High Voltage 22 | Veel 22 | Veel| 22 | Vel 22 | Vel V
+0.5 +0.5 +0.5 +0.5
VL Input Low Voltage 05108 |-05(08|-05|]08]|-05(08] V
Capacitance
Symbol Description Max Unit
CiN Input Capacitance 5 pF
Cout 1/0 Capacitance 5 pF
AC Test Loads and Waveforms S0V
5V
R1480 GND
. <5ns
I/O Pins Cuono= 30 F (b)
R2 255 L%%nggll-’GEJIG Equivalent to: Thevenin Ec:tgl;/a‘;ent
— (a) Output o AN O 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. I¢c 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 VCC =5.0V.

S. Guaranteed but not tested.
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SEMCONDUCTER ADVANCED INFORMATION AP9B104
Switching Characteristics Over the Operating Range'
9A104-10 | 9A104-12 | 9A104-15 | 9A104-20
9B104-10 | 9B104-12 | 9B104-15 | 9B104-20
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
tbOE OE Access Time 3 3 5 6 ns
t 70E OE to Low-Z Output 0 0 0] 0 ns
tHzoE® OE to High-Z Output 3 3 5 6 ns
t 7zcE CE to Low-Z Output 3 3 3 3 ns
tHZCE CE to High-Z Output 5 6 8 9 ns
tpu CE to Power Up 0 0 0 0 ns
tpp CE to Power Down 10 12 15 20 ns
tABE Byte Enable Access Time 3 3 5 6 ns
ti ZBE Byte Enable to Output Low-Z 0 0 0 0 ns
tHZBE Byte Enable to Output High-Z 3 3 5 6 ns
Write Cycle?

twe Write Cycle Time 10 12 15 20 ns
tSCE CE to Write End 7 8 10 12 ns
taw Address to Set-up Time to Write End 7 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
tpwgr? WE Pulse Width (OE =HIGH) 7 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
tyzwEg’ WE LOW to High-Z Output 5 6 7 9 ns
t Z2wWE WE HIGH to Low-Z Output 2 2 2 2 ns
tgw Byte Enable to End of Write 7 8 10 12 ns

Notes:

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

2. Tested with the load in AC Test Loads and Waveforms Figure
(b). Transition is measured £500mV from steady state voltage.

3. The internal write time is defined by the overlap of CE LOW and
WE LOW and byte enable LOW. All signals must be in valid states
to initiate a Write, but any 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.

4. Tested with OE High.

5. WE is HIGH for a Read Cycle.
6. The device is continuously selected. OE, CE = V, .

7. Address is valid prior to or coincident with CE LOW transitions.
8. I/0 will assume the High-Z state if OE = V.

9, BHE and BLE are held in their asserted state (LOW).

10. At any given temperature and voltage condition, tyycg is less
than tLZCE' tHZOE is less than leoe, and tHZBE is less than [LZBE'
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Pin Descriptions
Ag - Ag: Address Inputs

WE: Write Enable Input
The Write Enable input is asserted LOW and controls read and

These 16 address inputs select one of the 16-bit words in the RAM.  Write operations, When CE and WE are both asserted (LOW)

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 deasserted,
the device is deselected and is in a standby power mode. The
I/O pins will be in the high-impedance state when the device

is deselected.

OE: Output Enable Input

input data present on the I/O pins will be written into the
selected memory location.

BHE, BLE: Byte Enables

These active LOW inputs allow individual bytes to be written
or read. When BLE is LOW, data is written or read to the lower
byte (1/0g - 1/O;). When BHE is LOW, data is written or read
to the upper byte (1/0g - /O 5).

The Output Enable input is asserted LOW. If the Output V/Og - /O45: Common Input/Output Pins
Enable is asserted LOW while CE is asserted (LOW) and GND: Ground

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.

Switching Waveforms
Read Cycle No. 15 6.9

tac
Valid Address
ADDRESS
- 'an | toma
tora
V0o.15 Previous Data >< Data Valid
9A104-5
Read Cycle No. 25 10 e
ADDRESS } Valid Address X
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- \ /
N Z
n tDoE N _ HzoE -
tLzoe
ce X 7/
Y zBe e tHzee _ |sB
—_— ] | tase
BHE, BLE S\ -
tace _
o lZCE thzce _
HIGH-Z HIGH-Z
04. 15 < X Data Valid >—
tpy |‘ tep

SUPPLY
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I » cC
Xl&
9A104-6
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Switching Waveforms (continued)
Write Cycle No.1 (CE controlled, OE is HIGH or LOW) 3
ADDRESS X Valid Address X
» tsa _ tsce ta
— L
TE S /)
taw _
— _ PWE1 _
WE \\ 7(
- taw _
- tzwE N - tizwe -~
10p. 15 Data Undstined HiGHZ
tsp L. Wo
1
0. 15 Data In Valid aroe
Write Cycle No.2 (OE is HIGH During Write Cycle) ° twe
ADDRESS }% Valid Address X
OF 4 N
_/ tsce R ;
CE S\ 7/
y taw ~
tPwEs
_ NN »/
WE NN /]
» law _
tsa tzwe - tzwe
10q. 15 Data Undefined HiGh 2
. tsp tHo -
110g. 15 * Data In Valid * 9A104-8
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Switching Waveforms (continued)
Write Cycle No.3 (OE is LOW During Write Cycle) 3

‘ twe
ADDRESS X Valid Address X
A
Low -
OF tsa tsce N
CE N Z
P taw
____\ _ PwE2 _ /
Bw -~
BAE, BLE S\ /(
thzwe - tLZWE
HIGH-Z
1/0q .15 Data Undefined
iso tHo

V0. 15 * Data In Valid % 9A104.9
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Truth Table
Mode CE OE | WE | BLE | BHE 1/0g - /0, | I/Og - VOy5 Power

Standby H X X X X High-Z High-Z Tse1 Ispa
Low Byte Read (I/Og - I/Og) L L H L H Iout High-Z Iccr Ice2
High Byte Read (/O - VO;5) | L L H H L High-Z Tout Teon loca
Word Read (O, - VO, ) L L H L L Tout Tout Tecr I
Word Write (/Og - /O 5) L X L L L e TN Teer oz
Low Byte Write (VOp - /0g) | L X L T A Tin High-Z Tecn locz
High Byte Write (I/Og - I/O;5)| L X L H L High-Z Iin Iccr Icc
Output Disable L H H X X High-Z High-Z Iccr Ieea
L X X H H High-Z High-Z Teen Toc

Ordering Information
5v

Speed Part Number Package Name | Package Type Temperature Range
10 | AP9A104-10VC Va4l 44-Pin Small Outline J-Bend Commercial
AP9A104-10TC T44.1 44-Pin Thin Small Outline Package Commercial
12 | AP9A104-12VC V44 1 44-Pin Small Qutline J-Bend Commercial
AP9A104-12TC T44.1 44-Pin Thin Small Outline Package Commercial
15 | AP9A104-15VC Vd4.l 44-Pin Small Outline J-Bend Commercial
AP9A104-15TC T44.1 44-Pin Thin Small Outline Package Commercial
20 | AP9A104-20VC V4.1 44-Pin Small QOutline J-Bend Commercial
AP9A104-20TC T44.1 44-Pin Thin Small Outline Package Commercial
3.3v
Speed Part Number Package Name | Package Type Temperature Range
10 | AP9B104-10VC Vi44.1 44-Pin Small Outline J-Bend Commercial
AP9B104-10TC T44.1 44-Pin Thin Small Outline Package Commercial
12 | APSB104-12VC V44.1 44-Pin Small Outline J-Bend Commercial
AP9B104-12TC T44.1 44-Pin Thin Small Outline Package Commercial
15 | AP9B104-15VC V44.1 44-Pin Small Outline J-Bend Commercial
AP9B104-15TC T44.1 44-Pin Thin Small Outline Package Commercial
20 | AP9B104-20VC V44.1 44-Pin Small Outline J-Bend Commercial
AP9B104-20TC T44.1 44-Pin Thin Small Outline Package Commercial

Document # DS-00008-Rev A
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Package Diagrams

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

44
O00ananAARANAAROOANLNAN ‘ !
A

10.058| [11.738

O A\
gUUUUUULILILILIUL]UUUUUULILILI y
Pin 1 Indicator %g%%
1.20 Max.

' [ 1 _L
OO J 0210
%g%_J L_—»I |<—o.aoo m} f - _,I L_ - _,I L—_T 0.120

0.050

Measurements are in Millimeters unless otherwise specified. (%)

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

28.676
_ 28.473

' aisininisininisinininininininisinininininis

Measurements are in Millimeters unless otherwise specified. (%)

11.074 110.033

! OO0 goooOooooOooOooound

1o |
0508 ol _,l L_ —f 0.762 2z Qlj \\9
0408 1.270 BSC gfgég -T—L | |

[ >

9.347
Measurements are in Millimeters unless otherwise specified. (%)
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