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Features
» Fast access times: 17*, 20, 25, 35 ns
* Wide Word (18-bits) for:
- Improved performance
- Reduced component count
- 9-bit byte for parity
» Transparent address latch
* Reduced loading on address bus
¢ Low-power stand-by mode when deselected
¢ TTL-compatible /O
* 5V 10% supply
» JEDEC-standard pinout
* 2V data retention
* 52-pin PLCC package

Functional Description
The Aptos AP9A106 is a high speed, 1-Megabit, CMOS
static RAM organized as a 64K x 18. A fast, efficient

64K x 18 CMOS Static RAM

latch), an are latched when ALE is LOW, The address latches
and the wide word help to eliminate the need for external
address bus buffers and/or latches.

Write cycles occur when chip enable, byte-select controls, and
write enable are LOW. The byte-select signals can be used for
byte-write operations by disabling the other byte during the
Write operation. Data is transferred from the I/O pins to the
memory location specified by the 16 address lines. The proper
use of the output enable control can prevent bus contention.

When CE and either TSy or TSy, are LOW and WE is HIGH, a
static read will occur at the memory location specified by the
address lines. OE must be brought LOW to enable the outputs.
Since the device is fully static in operation, new read cycles
can be performed by simply changing the address with ALE
HIGH.

design is obtained with a CMOS periphery and a matrix Pin Configuration
constructed with polysilicon load memory cells. The
AP9A106 is available in a compact 52-pin PLCC, which 52BN hce
along with six pairs of supply terminals, provide for reli- 0O w
able operation. TeBBBOGEIBEIZ
onooononononn
The control signals include Write Enable (WE), Chip vogfg’ 85432 152 515049484751 110g
Enable (CE), High and Low Byte Select (CS; and TSp), = 450 107
Output Enable (OE), and Address Latch Enable (ALE), NS = ;‘;g v
The wide word provides for reduced component count, 011 12 42k Gﬁ%
improved density, reduced Address bus loading and 11042 113 410 405
improved performance. The wide word also allows for :;813 o 4013 1104
. - . - 14 115 3% /05
byte parity with no additional RAM required. GND O 16 385 1o,
Vee .17 373 GND
This RAM is fully static in operation. The chip enable Vo5 O 18 36 Voo
. . . . 1016 (19 3508 1104
control permits read and write operations when active 11017 20 248 o
(LOW) or places the RAM in a low-power standby mode 21222324252627 282930313233 0
when inactive (HIGH). The byte-select controls are also [—' oy H U H g H E [;! E o9
used to enable or disable Read and Write operations on the FLLLLE Z0°%d<c £
high and low bytes. The address latches are transparent 9A106-1
when ALE is HIGH (for applications not requiring a
Selection Guide
AP9A106-17% AP9A106-20 AP9A106-25 AP9A106-35
Maximum Access Time (ns) 17 20 25 35
Maximum Operating Current (mA) 300 300 300 300
Maximum Standby Current (mA) 50 50 50 50
*Preliminary
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Block Diagram

AP9A106
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SEMICONDUCTOR APg A1 06
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, Short Circuit Output Current!.........coorovvorerereene. +40 mA
not tested.) Voltage on any Pin Relative to GND....-0.5 to Voo 0.5 V
Power DiSSIPation...........erververereeerrueserisensrersssessassennens 20W
Storage Temperature..............oceerereencne -65° Cto +150° C
Ve Supply Relative to GND ..., 05Vto+70V

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

9A106-17 | 9A106-20 | 9A106-25 | 9A106-35
Symbol Parameter Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Min,| Max.|Unit
Icc Operating Current? 300 300 300 300 | mA
Isp1 Standby Current CE2 Vi, Viy=Vigor vV, 50 50 50 50 | mA
Standby Current CE>Vc-02V,
Isps Vi 2 Vee 02V 4 4 4 4 {mA
or Viy 2.0V, =0
Iy Input Leakage Current | Viy =0V to V¢ -2 2 -2 2 -2 2 1 <21 2 |pA
Iio Output Leakage ViN=0V o Vee 2] 2 2 2 -2 2 |1 2] 2 |pA
Current
Vou Output High Voltage Iog=-40mA 24 2.4 24 2.4 v
Vor, Output Low Voltage Ior, =8.0mA 0.4 0.4 0.4 04|V
Vi Input High Voltage 22 | Voot 22 [ Voot 22 [ Vee| 22 [ Vee| V
+0.5 +0.5 +0.5 +0.5
\7F Input Low Voltage® 0510805, 08|-05[08][-05/08]V
Capacitance* s
Symbol Description Max. Unit
Civ Input Capacitance S pF
Cio VO Capacitance 7 pF
AC Test Loads and Waveforms a0V Al Input Pulses

5v 90%
10%
R1 4800 GND ——
<5ns <5ns
1O Pins
Croap= 30 pF (b)
R2 255Q INCLUDING JIG Equivalent to: Thevenin Equivalent
AND SCOPE
167Q
— QOutput 5V
(a) 1.5
Notes: 3. Negative undershoot of up to 3.0 V is permitted once per cycle.
1. No more than one output should be shorted at one time. Duration 4. Capacitances are maximum values at 25°C measured at | MHz
of the short circuit should not exceed 30 seconds. with Voo =5.0V.
2. Igc is dependent upon output loading and cycle rates. Specified 5. Guaranteed but not tested.

values are with outputs open.
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Switching Characteristics Over the Operating Range (0°C < T, < 70°C, Vg = 5V £10%) 7
9A106-17 9A106-20 9A106-25 9A106-35

Parameter Description Min. L Max. | Min. | Max. | Min. I Max. | Min. | Max. | Unit
Read Cycle

tre Read Cycle Time 17 20 25 35 s
tAA Address Access Time 17 20 25 35 ns E
tASL Address Set-up to Latch Enable 2 2 2 2 ns
tAHL Address Hold from Latch Enable 3 4 4 4 ns
tLEA Latch Enable to Valid Data 18 21 26 | 36 ns
tLHM Latch Enable High Pulse Width 5 5 5 5 ns
toHA Output Hold Time 4 4 4 4 ns
ttu Output Hold from Latch High 4.5 4.5 4.5 4.5 ns
tACE CE LOW to Valid Data 17 20 25 35 ns
tyzCE CE to LOW Output Active®*® 3 3 3 3 ns
thzcE CE to High-Z Output % * 10 10 12 20 ns
tesa CS LOW to Valid Data 8 10 12 20 ns
tLzes CS LOW to Output Active 2 2 3 3 ns
thzcs CS HIGH to High-Z Output 10 10 12 20 ns
toEA OE LOW to Valid Data 8 9 12 20 ns
t 70E OE LOW to Output Active®? 0 0 0 0 ns
tuzoE OE HIGH to High-Z Output®? 8 8 10 20 ns
trCs Read Set-up from WE HIGH 0 0 0 0 ns
tRCH Read Hold from WE LOW 0 0 0 0 ns
tpy CE LOW to Power Up? 0 0 0 0 ns
tpD CE HIGH to Power Down 17 20 25 35 ns
twa Access Time from WE HIGH 19 20 25 35 ns
Write Cycle

twe Write Cycle Time 17 20 25 35 ns
tscp CE LOW to Write End 12 13 20 30 ns
tosw CS LOW to End of Write 8 10 20 30 ns
taw Address Valid to End of Write 12 13 20 30 ns
tHA Address Hold to Write End 0 0 0 0 ns
tga Address Set-up to Write Time 0 0 0 0 ns
tasL Address Set-up to Latch Enable 2 2 2 2 ns
tAHL Address Hold from Latch Enable 3 4 4 4 ns
tLHWE Latch Hold from WE HIGH 0 0 0 0 ns
tLHP Latch Enable HIGH Pulse Width 5 5 5 6 ns
tpwE WE Pulse Width 12 13 20 30 ns
tsp Data Set-up to Write End 8 9 10 15 ns
tuD Data Hold from Write End 0 0 0 0 ns
tHZWE WE LOW to High-Z Outputs 5 ° 8 8 10 14 ns
t 7wWE WE HIGH to Low-Z Output %° 3 3 3 3 ns
Notes: 8. Active output-to-High-Z and High-Z-to-output active tests speci-
7. AC Blectrical Characteristics specified at ‘AC Test Conditions’ fied to 2 2500 mV transition from steady state levels into the
levels. testload. Cy gap = 5 pF.

9. Guaranteed but not tested.
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Pin Definitions

Ve - Positive Supply Voltage Terminals
GND - Reference Terminals

Ag - A5 - Address Bus, Input
The address bus is decoded to select one 18-bit word out of
the total 64K words for read and write operations.

CE - Chip Enable, Active LOW input
Chip Enable is used to enable the device for read and write
operations. When HIGH, both read and write operations are
disabled and the device is in a reduced-power state. When
LOW, a read or write operation is enabled.

WE - Write Enable, Active LOW input

Write enable is used to select either read or write operations
when the device is enabled. When write enable is HIGH and
the device is enabled, a read operation is selected. When
write enable is LOW and the device is enabled, a write oper-
ation is available by using the Byte-select controls.

TSy, CS. - Chip Select HIGH, Chip Select LOW,
Active LOW Inputs

The Chip Select HIGH and Chip Select LOW signals, in
conjunction with the chip enable and write enable signals,
allow the selection of the individual bytes for read and write
operations. When HIGH, the Select signal will deselect its

byte and prevent read or write operations. When the dhip
select signal is LOW and chip enable is LOW, a read or write
operation is performed at the location determined by the con-
tents of the address bus. When chip enable is HIGH, the chip
select signals are Don’t Care. TS| is assigned to /Oy - 1/Oq
and CSy is assigned to I/Og - /0.

ALE - Address Latch Enable, Active HIGH Input

The Address Latch Enable signal is used to control the trans-
parent latches on the address bus. The latches are transparent
when HIGH and are latched when LOW. If not required,
address latchenable may be tied HIGH, leaving the address
bus in a transparent condition.

I/Qq - /047 - Data Bus, Input/Output

/Oy - /O 7 comprise the Low byte, selected by CSy, and
I/Og - /Oy comprise the High data byte, selected by TSy
The data bus is in a high impedance input mode during write
operations and standby. The data bus is in a low-impedance
output mode during read operations.

OE - Output Enable, Active LOW Input

The output enable signal is used to control the output buffers
on the data input/output bus. When OE is HIGH, all output
buffers are forced to a high-impedance condition. When OF
is LOW, the output buffers will become active only during a
read operation (CE and CSy/CS; are LOW, WE is HIGH).

2-12
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Switching Waveforms

Read Cycle No. 119 (Unlatched Address Controlled Read, ALE is HIGH, CE and OE are LOW)

tre

ADDRESS >< Valid Address >é E

taw

taa

fona

WXX}@@@@@&& e XS

9A106-3
Read Cycle No. 2'" (Unlatched Chip Enable Controlled Read, ALE is HIGH)
ADDRESS X Valid Address ><
trcs tACH
e _/l7 L
tace
N -
AN
tast tHZCE
N T
C8L T8 AN /| tuzcs
10EA
OF = f
1 thzoE |
LZOE
fLzcs
tizce
o << DATA VALID>——- 9A106-4

Notes:

10. Read cycle timing is referenced from when all addresses are stable
until the first address transition. Following WE-controlled Write cycle,
tya and t4 , must both be satisfied to ensure valid data. Cross hatched
portion of Data Out implies that data lines are in the Low-Z state but
the data is not guaranteed to be valid until t4 4.

11. Read cycle timing is referenced from when TE, TS and OFE are
stable until the first address transition. Cross hatched portion of
Data Out implies that data lines are in the Low-Z state but the data
is not guaranteed to be valid.
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Switching Waveforms (continued)
Read Cycle No. 3 '? (Latched Address Controlled Read, WE is HIGH, CE, TSy, TS| and OE are LOW)

memcs I V4

tLHM

ALE 7( X P4

/|
N

tasL tamL

ADDRESS >< >< DATA VALID ><></><>O<><
tan | tH
o PREVIQUS DATA >< ><><>< * DATA VALID ><

tLEA 9A106-5
Read Cycle No. 4 ° ‘ tasL ot
e T mmmree] XXX
fLHM
ALE 71 X‘ /
fLEA
tace

= N /]

tres ReH
WE
tsa
T8, TSy X‘ 7[
tre thzce
toea
oF N
'$ tHzoE
L.70E
tzcs
tzce
o <<< DATA VALID >— 9A1066
Notes: data out implies that data lines are in the Low-Z state but the data is

12. Both ty 4 and t; g4 must be met before valid data is available. If ~not guaranteed to be valid until ty 5.

the address is valid prior to the rising edge of ALE, then the access  13. Timing illustrated for the case when addresses are valid before CE
time is t; g 5. If the address is valid after ALE is HIGH (orif ALEis  goes LOW. Data out is not specified to be valid until tga, tg, and
tied HIGH) then the access time is t5 5. Crosshatched portion of the  toga, but may become asserted as early as ty 7cg, t 7¢s, OF t 70E-
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Switching Waveforms (continued)
Write Cycle No. 1 (Unlatched WE controlled write, CE, OF, TSy, and TS, are LOW and ALE is HIGH)'* 15

two

ADDRESS >< Valid Address )<

L taw tHA
sa trwe
- =t A
tHzwE X tsp zwe
! thp
Vo) Previous Qutput Valid Data

9A106-7

Write Cycle No.2 (WE, TS, TS Controlled Write, OF is LOW) 1+ 16

twe
ADDRESS >< Valid Address ><
twe
— L—
CE, TS|, TSy \ 7
isA
tPwE tHa
WE \\ 7(
N
[¢ t [
tzce HZIWE sD HD

1o <§ Valid Data ) . — oa1065

Notes: 15. Using only WE to control Write cycles may not offer the best
14. Addresses must be stable during unlatched Write cycles. The performance since both tyzwg and tgp, timing specifications must
outputs will remain in the High-Z state if WE is LOW when CE and be met.

CSy and TS} go LOW. If OF is HIGH, the outputs will remain in 16. I/O lines may transition to Low-Z if the falling edge of WE
the High-Z state. Although these examples illustrate timing with occurs after the falling edge of CE, TSy, T§y if OE is LOW.

OE active, it is recommended that OF be held HIGH for all Write
cycles. This will prevent the outputs from being asserted, prevent-
ing bus contention and reducing sysiem noise.

2-15
B 90049020 0000021 TA5 mME

e —




Pptos

AP9A106
Switching Waveforms (continued)
Write Cycle No.3 (Latched WE controlled write, CE, OE, TS, and TS are LOW)™#
we
fLHm
ALE Vo N\ S
/) N /|
tasL tAHL
ADDRESS ><>< Valid Address * >< ><><><
taw Ha
tsa tpwe
- Y N ;.
e NONSE, 7
tHzwe tsD fzwe
—»| tHp
o Previous Output tnput
9A106-8
Write Cycle No.4 (WE controlled, OE is LOW) 1418
twe
ILhe
ALE 74 N
g N /|
tasL tAHL
ADDRESS ><><>< Valid Address ><><>
:zcs
D SW
TE, C5,/C5, _X\ /
fsa HLHWE
F—
tpwe
WE \\ 7(
tzce zwE tsp tHD
Yzes
o) < 4 -
<k input > 9A106-10

Note:

17. /O lines may transition to Low-Z if the falling edge of WE
occurs after the falling edges of CE and CSy/CS; .

B 9009020 0000022 911 I
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Byte Operations
Byte Read
To read individual bytes, the device must be enabled (CE is
LOW), WE must be HIGH, the outputs must be enabled (OF
is LOW), and the addresses must be either stable or latched
with ALE. The following byte read diagram shows one exam-
ple of the byte read capabilities of this device. The example
shows two read operations. The first is a read of the high byte
of the current memory location and the second is a read of the
low byte of the memory location.
(a) At the beginning of the cycle, both TS} and CS are
HIGH.

(b) TSy goes LOW initiating a read on the upper byte

YOy _ 17. C5p remains HIGH keeping the lower byte (I/

0y . g) disabled and in a high-impedance mode.

(c) CS;_goes LOW, activating 1/Qq_g. Valid data is

available in tgy 5 following CS; going LOW.

(d) When TSy goes HIGH, I/Oq_;; remains valid for

tyzcs before returning to a high-impedance mode.

(e) Finally, the Read for the lower byte is terminated by E
deasserting CS; (HIGH). /Og_g remains active for

tyzcs following TS, going HIGH.

Switching Waveforms (continued)
Byte Read Operation (CE is LOW and WE is HIGH)

ADDRESS :>< >< >< VALID ADDRESS><><>O<>< ><

ALE \

—

—

s T s
[sicm —“—\\ /( X
1008 ®< INPUT /¥
1/Og.17 INPUT >
(&) () (© © 9A106-11
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Byte Operations (continued) (c) TS|, goes HIGH, terminating the write operation on
Byte Write the lower byte of memory location N.
To do individual byte-write operations, the device must be (d) Address N is changed to M.
enabled (CE is LOW, OE is don’t care) and addresses must be (e) The write operation is now initiated on the upper
either stable or latched. The following diagram shows an byte I/0q._17 by bringing CSy; LOW. CS;, remains HIGH
example of the byte-write capabilities of this device. It illus- preventing a write operation from occurring in the lower
trates two write operations with unlatched addresses. The first byte /0y g of memory location N+1.
is a write to the low byte of memory location N and the second (f) CSy now goes HIGH, terminating the write

is a write to the high byte of memory location M. operation on the upper byte of address M.
(2) WE goes HIGH, ending the write operation.
(a) WE goes LOW while CS; and CSy remain HIGH.
(b) TSy goes LOW initiating a write into the lower byte
1/Og g of memory location N. CSy remains HIGH
preventing a write into the upper byte I/Og_{7 of memory
location N.

Switching Waveforms (continued)
Byte Write Operation (CE is LOW)

ADDRESS >< VALID ADDRESS N ><X>< VALID ADDRESS M ><><><
ALE 2; / \\
OF ﬁ\ 7/
s, 1 N (
TSy N &
VOgs a W}
1/0g.17 < oatan| E>—
(a) (b) (© d (o) H @@
9A106-12
2-18
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Truth Table
Mode CE CSH CSL ALE UE WE 1/00-8 1/09_17 ICC Address
Standby H X X H X X High-Z High-Z | Standby [Don’t Care
Read L L H H L H Active High-Z Active Valid
Read L H L H L H High-Z Active Active Valid
Read L L L H L H Active Active Active Valid E
Read L L L H H H High-Z High-Z Active Valid
Read L L L L L H Data Out | DataOut | Active |[Don’t Carel
Write, low byte L L H H X L Dataln |Don’t Care| Active Valid
Write, high byte L H L H X L Don’t Care{ DataIn Active Valid
Write, both bytes L L L H X L Data In Data In Active Valid
Write, inhibited L H H H X L Don’t Care |Don’t Care| Active Valid
Write, both bytes L L L L X L Data In Data In Active |Don’t Care
Ordering Information
Speed Part Number Package Name | Package Type
17* | AP9A106-17IC P52.1 52-Pin PLCC
20 | AP9A106-20JC P52.1 52-Pin PLCC
25 | AP9A106-25)C P52.1 52-Pin PLCC
35 | AP9A106-35)C P52.1 52-Pin PLCC
*Preliminary

Document # DS-00002-Rev**
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