ASI

Austin Semiconductor, Inc.

SDRAM
AS4SD8M16

8M x 16 SDRAM
SYNCHRONOUS DRAM MEMORY

PIN ASSIGNMENT

(Top View)
FEATURES
* Single 3.3V Power Supply \E%%E 10 - py %\62515
* Fully Synchronous to positive Clock Edge vDDQ[ |3 52 []vssQ
« SDRAM CAS Latency = 2 (66 MHz), 3 (75 MHz or 83 MHz) Do % 5 bare
* Burst Operation VSESE g 33 %\68?2
Sequential or Interleave DQ4[]8 47 [3DQ11
Burst length = programmable 1, 2, 4, 8 or full page Voo %o 2o S vote
Burst Read and Write vgggg u P %38&;
Multiple Burst Read and Single Write DQ7[ |13 42[1DQ8
« DATA Mask Control per byte Loom = 16 20 53 NaRE
» Auto Refresh (CBR) and Self Refresh g‘@% 1 ® % JDQM
4096 refresh cycles across 64ms RAS\] 18 37 [JCKE
+ Automatic and Controlled Precharge Commands a1 o
» Suspend Mode and Power Down Mode BALL ] 21 341 1A9
AL10/AP[] 22 33[1A8
A0 ]23 32 [1A7
OPTIONS MARKING ﬁgggg gg%ﬁg
. Timing A3 |26 29[ JAa
12[’]5 access _12 VDD [] 27 28 [1VsS
» Package(s)
Plastic 54-pin TSOP DG  No.901
PIN DESCRIPTION
GENERAL DESCRIPTION CLK Clock Input
The AS4SD8M16 is a synchronous, high data rate, 134,217,728 CKE Clock Enable
bit DRAM organized as 4 x 2,097,152 words x 16 bits. The RAS\ Row Address Strobe
synchronous design allows precise cycle control with the use
of system clock, 1/O transactions are possible on every clock CAS\ quumn Address Strobe
cycle. Range of operating frequencies, programmable burst WE\ W“_te Enable
lengths and programmable latencies allow the same device to ~ CE\ Chip Select
be useful for a variety of high bandwidth, high performance AO0-All Address Inputs
memory system applications. BAO,BA1  Bank Select Address
The AS4SD8M16 comes in a 54 pin TSOP package and is tested DQO-DQ15  Data Input/Output
over the industrial temp range (-40°C to +85°C) providing a L(U)DQM Data Input/Output Mask
solution for rugged main memory applications. Vee Power (3.3V)
Veeo Data Output Power
. _ Vs Ground
For more products and information Veso Data Output Ground

please visit our web site at
www. austinsemiconductor.com

AS4SD8M16
Rev. 1.0 3/00 1

Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.



ASI

SDRAM
AS4SD8M16

Austin Semiconductor, Inc.

INPUT/OUTPUT FUNCTIONAL DESCRIPTION

SYMBOL

TYPE

SIGNAL

POLARITY

FUNCTION

CLK

Input

Pulse

Positive Edge

The system clock input. All of the SDRAM inputs are sampled
on the rising edge of the clock.

CKE

Input

Level

Active High

Activates the CLK signal when high and deactivates the CLK
signal when low. By deactivating the clock, CKE low initiates the
Power Down mode, Suspend mode, or the Self Refresh mode.

CE

Input

Pulse

Active Low

CE disable or enable device operation by masking or enabling all
inputs except CKO, CKE and DQM.

RAS, CAS, WE

Input

Pulse

Active Low

When sampled at the positive rising edge of the clock, CAS,
RAS, WE define the operation to be executed by the SDRAM.

BAO,BA1

Input

Level

Selects which SDRAM bank is to be active.

A0-All, A10/AP

Input

Level

During a Bank Activate command cycle, AO-Al1 defines the row
address (RAO-RA11) when sampled at the rising clock edge.

During a Read or Write command cycle, A0-A7 defines the
column address (CAO0-CA7) when sampled at the rising edge of
the clock. In additions to the row address, A10/AP is used to
invoke Autoprecharge operation at the end of the Burst Read or
Write cycles. If A10/AP is high, autoprecharge is selected and
BAO, BAL1 defines the bank to be precharged. If A10/AP is low,
autoprecharge is disabled.

During a Precharge command cycle, A10/AP is used in
conjunction with BAO, BA1 to control which bank(s) to precharge.
If ALO/AP is high, all banks will be precharged regardless of the
state of BAO, BA1. If A10/AP is low, then BAO, BA1 is used to
define which bank to precharge.

DQO-DQ15

Input
Output

Level

Data Input/Output are multiplexed on the same pins.

L(U)DQM

Input

Pulse

Mask
Active High

The Data Input/Output mask places the DQ buffers in a high
impedance state when sampled high. In Read mode, DQM has a
latency of two clock cycles and controls the output buffers like
and output enable. In Write mode, DQM has a latency of zero
and operates as a word mask by allowing input data to be written
if it is low but blocks the Write operation if DQM is high.

VDD, VSS

Supply

Power and ground for the input buffers and the core logic.

VDDQ, VSSQ

Supply

Isolated power and ground for the output buffers to improve
noise immunity.

AS4SD8M16
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ABSOLUTE MAXIMUM RATINGS *
Power Supply Voltage..........cooveriniineniiceieeee -1.0V to +4.68tresses greater than those listed under "Absolute
INPUEVOIAGE. .....eeeeeceeee e -1.0V to +4.BMaximum Ratings" may cause permanent damage to the
OUPUL VOIAGE.....ccveeee e -1.0Vto +4.@88Vice. This is a stress rating only and functional opera-
Operating Temperature...........ccccceeeereeneeneeneennns -40°C to +83Reh of the device at these or any other conditions above
Storage Temperature..........coceeeeveeeeeeiceesennnen °C-8b+128C  those indicated in the operation section of this specifica-
Short Circuit Output Current (per 1/O).......ccoevceerieeeneennnn 50m#on is not implied. Exposure to absolute maximum rating
Power DISSIPAtION ........ccciiriiiieeieeeeseeee e e 1.@dnditions for extended periods may affect reliability.
RECOMMENDED DC OPERATING CHARACTERISTICS
Voltage referenced to VSS = 0V, T, = -40°C to +85°C
SYMBOL PARAMETER - RATING UNITS NOTES
Min. | Typ. Max.

VDD Supply Voltage 3.0 3.3 3.6 V

A\ Input High Voltage 20 3.0 |vDD +0.3 \%

Vi Input Low Voltage -0.3 0.8 \%

Vou Output High Voltage 2.4 V loy = -2mMA

VoL Output Low Voltage 0.4 \Y loL = 2mMA

I Input Leakage Voltage -5 5 A

loL Output Leakage Voltage -5 5 MA

CAPACITANCE

(T,=25°C, f=1MHz, VDD = 3.3V to 3.6V)

SYMBOL PARAMETER TYP | MAX | UNITS | NOTES

Ci Input Capacitance (A0-A12, BA) 4 pF

Cp, Input Capacitance (CLK, CKE, RAS, CAS, WE, CE, DQM) 4 pF

Cout Input/Output Capacitance (DQO0-DQ71) 5 pF

Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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OPERATING CURRENT CHARACTERISTICS
PARAMETER SYMBOL TEST CONDITION -12 UNITS | NOTES
Operating Current (One Bank Act | Burst Length = 1 125 A
perating Current (One Bank Active) ccl o>t o(MIN) m
o ting C ¢ (Burst Mod | Page Burst, 2 banks active 165 A
perating Current (Burst Mode) cca teoq = 2 clocks m
P h db . P ICCZP CKE S V|L(MAX), tCK = 15nS 2 mA
recharge Standby Current in Power CKE, CLK<V, (MAX)
Down Mode lccoPS o 2 mA
tck = Infinity, inputs stable
|CClN CKE SVIHa tCK = 15ns 50 mA
Prech standby C tin N Input Chagne every 30ns
recharge Standby Current in Non-
Power Down Mode CKEEV'_H(_MIN)
lccaNS  |tek = Infinity 35 mA
No Input Change
Active Standby Current in Power Down| lccsP [CKE<V (MAX), tcx = 15ns 12 mA
Mode lccsPS  [CKE<V| (MAX), tck = Infinity 12 mA
|CC2N CKE SVIHa tCK =15ns 30 mA
Active Standby C tin Non-P Input Chagne every 30ns
ctive Standby Current in Non-Power
Down Mode CKEEV'_H(_MIN)
lccaNS  |tek = Infinity 20 mA
No Input Change
Refresh Current leccs  |te>tre (MIN) 210 mA 2
Self Refresh Current lcce CKE<0.2V 3 mA

AS4SD8M16
Rev. 1.0 3/00
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-12
SYMBOL PARAMETER TN MAX UNITS | NOTES

tee Clock cycle time gﬁg ::::223 : g 1; 1888 ns 1
tsac Clock to valid Output delay 8 ns 1,2
ton Output data hold time 3 ns 2
teh Clock high pulse width 4.0 ns 3
toL Clock low pulse width 4.0 ns 3
tss Input set-up time 3 ns 3
tsh Input hold time 1 ns 3
tsLz CLK to output Low-Z 1 ns 2
tshz CLK to output High-Z 8 ns
trRrD Row active to row active delay 24 ns 4
trep RAS\ to CAS\ delay 26 ns 4
trp Row precharge time 26 ns 4
tras Row active time 60 100,000 ns 4
tre Row cycle time (operation) 90 ns 4
trec Row cycle time (auto refresh) 90 ns 4.8
teoL Last data in to new column address delay 1 CLK 5
troL Last data in to row precharge 1 CLK 5
tepL Last data in to burst stop 1 CLK 5
tcco [|Column address to column address delay 1 CLK 6

Number of Valid CAS Latency = 3 2 ea 7

output data CAS Latency =2 1

NOTES:

1) Parameters depend on programmed CAS latency.
2) If clock rise item is longer then 1ns, (f2-0.5)ns should be added to the parameter.

3) Assumed input rise and fall time = 1ns. If brt_, are longer than 1ns. ((t +t_,)/2)-1ns should be added to the param-

eter.

4) The minimum number of clock cycles required is determined by dividing the minimum time required by the clock cycle time
and then rounding up to the higher integer.

5) Minimum delay is required to complete write.

6) All devices allow every cycle column address changes

7) In case of row precharge interrupt, auto precharge and read burst stop.

8) A new command may be givep t after self refresh exit.

AS4SD8M16
Rev. 1.0 3/00
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-12
SYMBOL PARAMETER TN VAX UNITS NOTES
trer Refresh Period 64 ms 1,2
tsrex Self Refresh Exit Time trrc ns 3
NOTES:
1) 4,096 cycles

2) Any time that the Refresh Period has been exceeded, a minimum of two Auto (CBR) Refresh commands must be to “wake-
up” the device.

3) The self refresh in exited by restarting the external clock and then asserting CKE high. This must be followed byaNOPs for
minimum time of t_ . before the SDRAM reaches idle state to begin normal operation.

CLOCK FREQUENCY AND LATENCY PARAMETERS
(units in number of clocks)

Frequency CAS tre tras trp trrD trep teep teoL troL
Latency | 90ns 60ns 26ns 24ns 26ns 12ns 12ns 12ns
83MHz (12ns) | 3 8 5 3 2 3 1 1 1
75MHZ (12ns) | 3 7 5 2 2 2 1 1 1
66MHZ (15ns) | 2 6 Z 2 2 2 1 1 1

AS4SD8M16
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COMMAND TRUTH TABLE

CKE Al2, All
FUNCTION PREVIOUS| CURRENT [CE|RAS|CAS|WE|DQM |BA| A10/AP Aé-AO "INOTES
CYCLE CYCLE

Mode Register Set H X L L L L X OP Code

Auto (CBR) Refresh H H L| L L |H X | X X X

Entry Self Refresh H L L L L H X | X X X

Single Bank Precharge H X L| L H L X [BA L X 2
Precharge all Banks H X L L H L X X H X

Bank Activate H X L L H|H X |BA Row Address 2
Write H X L H L L X |BA L Column 2
Write with Auto-Precharge H X L| H L L X [BA H Column 2
Read H X L| H L | H X |BA L Column 2
Read with Auto-Precharge H X L| H L H X |BA H Column 2
Burst Termination H X L| H H L X | X X X 3
No Operation H X L H H|H X | X X X

Device Deselect H X H| X X | X X | X X X

Clock Suspend/Standby Mode L X X X X | X X | X X X 4
Data Write/Output Enable H X X| X X | X L | X X X 5
Data Mask/Output Disable H X X| X X | X H | X X X 5
Power Down Mode Entry X L H| X X X X X X X 6
Power Down Mode Exit X H H| X X | X X [ X X X 6

NOTES:

1) All of the SDRAM operations are defined by states of CE, WE, RAS, CAS, and DQM at the positive rising edge of the
clock.

2) Bank Select (BA), if BAO, BA1 = 0,0 then bank A is selected; if BAO, BA1 = 1,0 then bank B is selected; if BAO, BA1=0,1
then bank C is selected; if BAO, BA1 = 1,1 then bank D is selected, respectively.

3) During a Burst Write cycle there is a zero clock delay, for a Burst Read cycle the delay is equal to the CAS latency.

4) During normal access mode, CKE is held high and CLK is enabled. When itis low, it freezes the internal clock and extends
data Read and Write operations. One clock delay is required for mode entry and exit.

5) The DQM has two functions for the data DQ Read and Write operations. During a Read cycle, when DQM goes high at a
clock timing the data outputs are disabled and become high impedance after a two clock delay. DQM also provides a data
mask function for Write cycles. When it activates, the Write operation at the clock is prohibited (zero clock latency).

6) All banks must be precharged before entering the Power Down Mode. The Power Down Mode does not preform any
Refresh operations, therefore the device can’t remain in this mode longer than the Refresh, gg¢rbth¢ device. One

clock delay is required for mode entry and exit.

AS4SD8M16 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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CLOCK ENABLE (CKEO) TRUTH TABLE

CKE COMMAND

CURRENT
PREVIOUS|CURRENT ACTION NOTES
STATE CYCLE CYCLE CE|RAS|CAS|WE|BA|A12-A0

H X X[ X X | XX X INVALID 1

Exit Self Refresh with Device
Deselect
Exit Self Refresh with No
Operation

ILLEGAL

ILLEGAL

ILLEGAL
Maintain Self Refresh

INVALID 1

Power Down mode exit, all
banks idle

ILLEGAL 2

Maintain Power Down Mode

L

I
I
X
X
X
X
x
N

'_
T

Self
Refresh

|||l

-

Power
Down

XX X [ X[X]|X|X]|X] X
XX X | X[X]|X]|X[X] X

Refer to the Idle State section
of the Current State Truth
Table

w

X X CBR Refresh
OP Code Mode Register Set

All Banks
Idle Refer to the Idle State section
of the Current State Truth

Table

AlW|lW|lW] >

X Entry Self Refresh
P Code Mode Register Set

r|ZT|T|T|T|T|IT|T|T|T|T|rr|r

X Power Down 4

Refer to operations in the

Current State Truth Table

Begin Clock Suspend next
cycle

I |X|rr|rr|r||-|ZT|T|XZT|IT|T|-|IT| I |X|r|lT|ZT|XT| T
X | X|rr|rr ||| T ||| X|IF| D |IXIX[Ir|m|rr| —
X | X|r|r|r|ZT|IX|r|r|r|IZT|IX|IX|X| X | X|X|r|lxT|ZT| T
X | X|Ir|r|IZTIXIX|r|r]|ZT|IX|IX|IX|X]| X |[X|X|X|r|T| T
X [ X|Ir|IZTIXIXIX|r|IZTIX|X|IX|X|X]| X |[X|X[X|X]|r

X |x|olx

T

Any State
Other Than H L X

Listed
Above L H X| X X | X[ X X Exit Clock Suspend next cycle

x
x
x
x
x

L L X| X X | X[ X X Maintain Clock Suspend

NOTES:
1) For the given Current State CKE must be low in the previous cycle.
2) When CKE has a low to high transition, the clock and other inputs are re-enabled asynchronously. The minimum setGKEme for

(tCKS) must be satisfied before any command other than Exit is issued.

3) The address inputs (A12-A0) depend on the command that is issued. See the Idle State section of the Current St&ddrotbréab
information.

4) The Power Down Mode, Self Refresh Mode, and the Mode Register Set can only be entered from the all banks idle state.

5) Must be a legal command as defined in the Current State Truth Table.
AS4SD8M16 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
Rev. 1.0 3/00 8
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CURRENT STATE TRUTH TABLE
COMMAND
Cl;?EEENT CE |RAS|CAS| WE | BA AlL2, ALl D ipti ACTION NOTES
AL0/AP-AO escription
L L L OP Code Mode Register Set Set the Mode Register 1
L L L H X X Auto or Self Refresh | Start Auto or Self Refresh 2
L H X X Precharge No Operation 2
L| L | H|H|BA|RowAddress| Bank Activate ~[/ACtivate the specified bank]
and row
Idle L H L L | BA Column Write w/o Precharge ILLEGAL 2
L H L H | BA Column Read w/o Precharge ILLEGAL 2
L H H L X X Burst Termination No Operation
L H H H X X No Operation No Operation 1
H X X X X X Device Deselect No Operation or Power 2
Down
L L L L OP Code Mode Register Set ILLEGAL 2
L L L H X X Auto or Self Refresh ILLEGAL
L L H L X X Precharge Precharge
L L H H | BA | Row Address Bank Activate ILLEGAL 3
. Start Write; Determine if
Row Active|] L | H L L | BA Column Write Auto Precharge 3
L H L H | Ba Column Read Start Read; Determine if
Auto Precharge
L H H L X X Burst Termination No Operation 4
L H H H X X No Operation No Operation 3
H X X X X X Device Deselect No Operation 3
L L L L OP Code Mode Register Set ILLEGAL 3
L L L H X X Auto or Self Refresh ILLEGAL 4
L L H L X X Precharge Terminate Burst; Start the
Precharge
L L H H | BA | Row Address Bank Activate Power Down 4
Read L H L L | BA Column Write Termlnate- Burst, Start the
Write Cycle
L H L H | BA Column Read Terminate Burst; Start a 5
new Read Cycle
L H H L X X Burst Termination Terminate the Burst
L H H X X No Operation Continue the Burst
H X X X X X Device Deselect Continue the Burst

AS4SD8M16
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CURRENT STATE TRUTH TABLE (Continued)
COMMAND
Cl;_TE_EENT Al12, A1l o ACTION NOTES
CE |RAS|CAS| WE | BA AL0/AP-AD Description
L L L L OP Code Mode Register Set ILLEGAL
L L L H X X Auto or Self Refresh ILLEGAL
L L H L X X Precharge Terminate Burst; Start the
Precharge
L L H H | BA | Row Address Bank Activate ILLEGAL 4
. Terminat Burst; Start a
Write L | H L L | BA Column Write new Write Cycle 8,9
L H L H | BA Column Read Terminate Burst; Start the 8 9
Read Cycle
L H H L X X Burst Termination Terminate the Burst
L H H H X X No Operation Continue the Burst
H X X X X X Device Deselect Continue the Burst
L L L L OP Code Mode Register Set ILLEGAL
L L L H X X Auto or Self Refresh ILLEGAL
L L H L X X Precharge ILLEGAL
Read with L L H H | BA | Row Address Bank Activate ILLEGAL
Auto L H L L | BA Column Write ILLEGAL
Precharge [ T I L [ 1 [ Ba| column Read ILLEGAL
L H H L X X Burst Termination ILLEGAL
L H H H X X No Operation Continue the Burst
H X X X X X Device Deselect Continue the Burst
L L L L OP Code Mode Register Set ILLEGAL
L L L H X X Auto or Self Refresh ILLEGAL
L L H L X X Precharge ILLEGAL
Write with L L H H | BA | Row Address Bank Activate ILLEGAL
Auto L H L L | BA Column Write ILLEGAL
Precharge T | 1 [ Ba| column Read ILLEGAL
L H H L X X Burst Termination ILLEGAL
L H H H X X No Operation Continue the Burst
H X X X X X Device Deselect Continue the Burst

AS4SD8M16
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CURRENT STATE TRUTH TABLE (Continued)
COMMAND
Cg?,EEIIE\IT Al12, All o ACTION NOTES
CE [RAS|CAS| WE | BA AL0/AP-AO Description
L L L OP Code Mode Register Set ILLEGAL
L L L H X X Auto or Self Refresh ILLEGAL
No Operation; Bank(s) idle
L L H L X X Precharge after tep
L L H H | BA | Row Address Bank Activate ILLEGAL
_ L H L L | BA Column Write ILLEGAL
Precharging
L H L H | BA Column Read ILLEGAL
L H H L X X Burst Termination No Operation; Bank(s) idle
after tgp
. No Operation; Bank(s) idle
L H H H X X No Operation after tep
H X X X X X Device Deselect No Operation; Bank(s) idle
after tgp
L L L L OP Code Mode Register Set ILLEGAL
L L L H X X Auto or Self Refresh ILLEGAL
L L H L X X Precharge ILLEGAL 4
L L H H | BA | Row Address Bank Activate ILLEGAL 4,10
R L H L L | BA Column Write ILLEGAL 4
ow
Activating L H L H | BA Column Read ILLEGAL 4
L H H L X X Burst Termination No Operation; Bank(s) idle
after tgcp
. No Operation; Bank(s) idle
L H H H X X No Operation after tacp
H X X X | X X Device Deselect No Operation; Bank(s) idle
after tgep
L L L L OP Code Mode Register Set ILLEGAL
L L L H X X Auto or Self Refresh ILLEGAL
L L H L X X Precharge ILLEGAL
L L H H | BA | Row Address Bank Activate ILLEGAL
L H L L | Ba Column Write Start Write; Determine if 9
. Auto Precharge
Write Start Read; Determine if
Recovering| L H L H | BA Column Read ' 9
Auto Precharge
L H H L X X Burst Termination No Operation; Bank(s) idle
after tpp,
. No Operation; Bank(s) idle
L H H H X X No Operation after top,
H X X X X X Device Deselect No Operation; Bank(s) idle
after tpp,

AS4SD8M16
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CURRENT STATE TRUTH TABLE (Continued)
COMMAND
CLSJ_IFfEEIIE\IT £ [ra As| wel Ba A12, All b o ACTION NOTES
C S| CAS ALO/AP-AQ escription
L L L L OP Code Mode Register Set ILLEGAL
L L L H X X Auto or Self Refresh ILLEGAL
L L H L X X Precharge ILLEGAL
L L H H | BA | Row Address Bank Activate ILLEGAL 4
wite T T L[ L [Ba| column Write ILLEGAL 4,9
Recovering
with Auto L H L H | BA Column Read ILLEGAL 4,9
Precharge N ion; Bank(s) idl
g L H H L | X X Burst Termination 0 Operation; Bank(s) idle
after tpp,
. No Operation; Bank(s) idle
L H H H X X No Operation after top,
H X X X X X Device Deselect No Operation; Bank(s) idle
after tpp,
L L L L OP Code Mode Register Set ILLEGAL
L L L H X X Auto or Self Refresh ILLEGAL
L L H L X X Precharge ILLEGAL
L L H H | BA | Row Address Bank Activate ILLEGAL
L H L L | BA Column Write ILLEGAL
Refreshing( | | H | L | H |[BA| Column Read ILLEGAL
L H H L X X Burst Termination No Operation; Bank(s) idle
after tgc
. No Operation; Bank(s) idle
L H H H X X No Operation after toc
H X X X X X Device Deselect No Operation; Bank(s) idle
after tgc
L L L L OP Code Mode Register Set ILLEGAL
L L L H X X Auto or Self Refresh ILLEGAL
L L H L X X Precharge ILLEGAL
L L H H | BA | Row Address Bank Activate ILLEGAL
que L H L L | BA Column Write ILLEGAL
Register
Accessing L H L H | BA Column Read ILLEGAL
L H H L X X Burst Termination ILLEGAL
L H H H X X No Operation No Operation; Idle after
two clock cycles
H X X X X X Device Deselect No Operation; Idle after
two clock cycles
NOTES ON FOLLOWING PAGE.

AS4SD8M16
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NOTES:

1) CKE is assumed to be active (high) in the previous cycle for all entries. The Current State is the state of thehgank that t
command is being applied to.

2) All Banks must be idle otherwise it is an illegal action.

3) If CKE is active (high) the SDRAM starts the Auto (CBR) Refresh operation, if CKE is inactive (low) then the Self Refresh
mode is entered.

4) The Current State refers only to one of the banks, if BAO, BA1 selects this bank then the action is illegal. If BAO, BA1
selects the bank not being referenced by the Current State then the action may be legal depending on the state of that bank.
5) If CKE is inactive (low) then the Power Down mode is entered, otherwise there is a No Operation.

6) The minimum and maximum Active timg (t) must be satisfied.

7) The RAS to CAS Delay{t,) must occur before the command is given.
8) Address A10 is used to determine if the Auto Precharge function is activated.
9) The command must satisfy any bus contention, bus turn around, and/or write recovery requirements.

10) The command is illegal if the minimum bank to bank delay tigag)Xts not satisfied.

MECHANICAL DEFINITIONS*
ASI Case #901 (Package Designator DG)

Detail A
878 (2230
872 (2214 &
028 .71 -~ NP
0315 08D
i i TP |~ 004 010> @%>
I I
I I _
ARAAAASEEAAEAAAAIAHAAIAEAAAEAS ;
110 338@
******************************************************* o 467 (1186
459 (166 )
PIN #1 ID 403(10.24)
397(10.08)
 J
romo 025
HUHHHHHEEEHHHEEHERHEHEHEEEAHEEH 4 —L
018 <u‘45>*‘ ‘k 008(020) |
012 <0.30> R 030 (0.75) @X> WEW)Vf a‘ ‘ ‘08& 0.60
016 (0.40)
R .039 10D (@X
| 0315 @8®
TYP
DETAIL A
a
[&]004 <0.10)]

047 d.e MAX)‘T

*All measurements are in inches (millimetergflAX unless noted otherwise. Package width and length do not include mold
protrusion (0.25mm allowable per side). MIN

AS4SD8M16 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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ORDERING INFORMATION

EXAMPLE: AS4SD8M16DG-12/IT

Device Number Package Speed ns | Process
Type
AS4SD8M16 DG -12 I*

*AVAILABLE PROCESSES
IT = Industrial Temperature Range 2@0to +83C

AS4SD8M16 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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