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SRAM & FLASH
AUSUN Mixed Module
e Austin Semiconductor, Inc. AS8SF384K32

128K x 16 SRAM & PIN ASSIGNMENT
512K x 16 FLASH (Top View)
SRAM / FLASH MEMORY ARRAY 68 Lead CQFP (QT)
FEATURES
 Operation with single 5V supply J. o8 o
« High speed: 35ns SRAM, 90ns FLASH OougoswlZ82eraeg0
* Built in decoupling caps and multiple ground pins for low I00000000nanooonnn
nOise SI/OU :10‘3 8 7 6 5 4 3 2 1 68 676665646362 6610:':'/00
+ Organized as 128K x 16 SRAM and 512K x 16 FLASH ror e e
=l e Sier = e
e TTL Compatible Inputs and Outputs SI0) =jis ssE=FI/O.
« Both blocks of memory are user configurable as 256K x 8 e SRS
G[}j[j —18 52:1(3[/\“37
Sl/0, =i SIE=FI/0
FLASH MEMORY FEATURES SO =0 so:m;o:
«  Operation with single 5V (£10%) 3:5812 e AB:E:/&Z
«  Eight equal sectors of 64K bytes Sior =k WERIeE
« Any combination of sectors can be concurrently SO o R
erased C UUTUITOOoUIUTITun
«  Supports full chip erase SEREREEORAOR2IIRZE
. (e} OO mmm
e Embedded erase and program algorithms F N RJEm

e 20,000 program/erase cycles
e Hardware write protection

OPTIONS MARKINGS PIN DESCRIPTION

+ Operating Temperature Ranges

Military (-55°C to +125°C) XT EIN Zgg‘ cTKI)N t
Industrial (-40°C to +85°C) T 018 ress nputs
SI/O ¢.15 SRAM Data Input / Outputs
e Timing FI/O o.15 FLASH Data Input / Outputs
SRAM FLASH OE\ Output Enable
35ns 90ns -35 SWE\ 4, SRAM Write Enables

FWE\ 4, FLASH Write Enables
SCS\ 4, SRAM Chip Selects

 Package FCS\ 1, FLASH Chip Selects
Ceramic Quad Flatpack QT Vee Power Supply
GND Ground
NC No Connect

GENERAL DESCRIPTION

The Austin Semiconductor, Inc. AS8SF384K32 is a 2 MEG CMOS SRAM and 8 MEG CMOS FLASH Module organized as
128K x 16 (SRAM) and 512K x 16 (FLASH). These devices achieve high speed access, low power consumption and high reliability by
employing advanced CMOS memory technology.

For more detailed information regarding the FLASH internal operations, programming, command definitions and functional
descriptions, please see the AS8F512K32 data sheet located on our website at www.austinsemiconductor.com

AS8SF384K32 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
Rev. 1.2 06/05 1
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SRAM & FLASH
AUSUN Mixed Module

SEMICONDUCTOR . .
Austin Semiconductor, Inc. AS8SF384K 32
FCS\2 >
FEW\2 < M‘?J’__ ©
< ) X
< v
d ~N
FCS\1 » M2 | €«—» FI/O8 -FI/0 15
FWEW — @2 < T ©
o) X
@ > < v
i N
SCS\2 o > M1 | 4¢——p» FIIOO0-FIIO7
SWE\2 Py < s
o—F—» < x
AO0-A16 ol
[q\]
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OE\ ® > < x
AO - A18 o~ » & %
A0-A16 — |« » SI/O0-SI07
BLOCK DIAGRAM
SRAM TRUTH TABLE
MODE OE\ SCS\ SWE\ ) POWER
Read L L H DOUT Active
Write X L L Din Active
Standby X H X High Z Standby

FLASH TRUTH TABLE

USER BUS OPERATIONS

OPERATION FCS\1-4 OE\ FWE\1-4 A0 A1 A6 A9 /0
Read L L H X X X X Data Out
Output Disable L H H X X X X High Z
Standby and Write Inhibit H X X X X X X High Z
Write L H L A0 A1 A6 A9 Data In
Sector Protect L VID L X X X VID X
Verify Sector Protect L L H H H L VID Data Out
Sector Unprotect see note 2 | see note 2 L H H H see note 2 [ Data Out
Verify Sector Unprotect L L H H H H VID Data Out
Erase Operations L H see note 1| see note 1| see note 1| see note 1| see note 1|see note 1

LEGEND:
L=V,,H=V,,, X=Don't Care, V; = 12V, See DC Charateristics for voltage levels

NOTE:
1. See Chip/Sector Erase Operation Timings and Alternate CE\ Controlled Write Operation Timings of AS8F512K32 data sheet.

2. See Chart 1 (pg. 6) of AS8F512K32 data sheet.

AS8SF384K32 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
Rev. 1.2 06/05 2
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SRAM & FLASH

Mixed Module
AS8SF384K32

ABSOLUTE MAXIMUM RATINGS*

\Woltage of Vce Supply Relative to Vss...........c.cueee. -5Vto+7V
Storage Temperature..........coeveeerreevenesnseeeseneens -65°Cto +150°C
Short Circuit Output Current(per 1/O)........cccoveeeeeeennnnns 20mA
\Woltage on Any Pin Relative to Vss.................... -5VtoVcee+lV
Maximum Junction Temperature™*...........cccoceevveievereennns +150°C

*Stresses greater than those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device.

PARAMETER
Flash Data Retention 10 years
Flash Endurance (write / erase cycles) 20,000

This is a stress rating only and functional operation on the
device at these or any other conditions above those indicated
in the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

**Junction temperature depends upon package type, cycle time,
loading, ambient temperature and airflow. See the Application
Information section at the end of this datasheet for more infor-
mation.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(-55°C < T, <125°C and -40°C to +85°C; Vce = 5V +10%)

SRAM

PARAMETER CONDITION SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage Viy 2.2 Vee +0.3 V 1
Input Low (Logic 1) Voltage Vi -0.5 0.8 Vv 1,2
Input Leakage Current OV <V < Vee I -10 10 pA

Output Leakage Current Output(s) disabled, OV < Vqyr < Vcc ILo 10 10 LA

Output High Voltage lon = -4.0 mA, Vce = 4.5 Vou 2.4 — V2 1
Output Low Voltage lo. =8.0mA, Vcc =4.5 VoL - 0.4 Vv 1
Supply Voltage Vce 4.5 5.5 \ 1
Power Supply Current: SC8i<VIL; VCC = MAX

Operatin : f=MAX = 1/tRC (MIN) Icc 325 mA 3

P 9 Outputs Open, X416
Power Supply SCS\>VIH; VCC = MAX
- f= MAX = 1/tRC (MIN) IsT1 20 mA 3

Current: Standby Outputs Open, X16

1. All voltages referenced to V, (GND).

2. -2V for pulse width <20ns.

3.-dec.isidependent on output loading and cycle rates.

The specified value applies with the outputs
FLASH
PARAMETER CONDITION SYMBOL MIN MAX| UNITS [ NOTES
. CE\=V,, OE\ =V, Vcc = Vcc
| -- 12
Vcc Active Current Max, f = 5MHz cet 0 mA
CE\=V,, OE\ =V, Vcc = Vcc
. 1,2 IL» IH» | _

Vcce Active Current Max, f = 5MHz cc2 140 | mA

Output Low Voltage loL = 8mA, Vce = Vee Min VoL - 0.45 \Y;

Output High Voltage loy =-2.5mA, Vcc = Vce Min Vou1 0.85x Vcec| -- Vv

Output High Voltage loy = -100mA, V¢ = Vee Min Vo1 V04 | - \

Low V¢ Lock Out Voltage Viko 3.2 \Y

NOTES:

1. lcc active while Embedded Program or Embedded Erase Algorithm is in progress.

2. Not 100% tested.

AS8SF384K32
Rev. 1.2 06/05

Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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SRAM & FLASH
AUSHN Mixed Module

e Austin Semiconductor, Inc. AS8SF384K32

CAPACITANCE (V,, = 0V, f = 1MHz, T, = 25°C*

SYMBOL PARAMETER MAX UNITS
Capp A0 - A18 Capacitance 50 pF
Coe OE\ Capacitance 50 pF
Cwe, Ccs WE\ and CS\ Capacitance 20 pF
Co I/O 0- 1/0 31 Capacitance 20 pF
NOTE:

1. This parameter is sampled.

AC TEST CONDITIONS

Test Specifications
Input pulse levels..........cocvvvnnenccecnnne Vssto 3V
Input rise and fall times..........cccocovvrirccnccnnes 5ns
Input timing reference levels..............ccocoeerene. 15V
Output reference levels..........ooceeenrnnncncnene. 15V
(@]1119101 8 [0} 1o ISR See Figure 1
L) o
Current Source
Device X%
Under _L \(/§= i._SV
Test + 1polar
\KX Supply)
Ceff = 50pf
Current Source % S TIOH
NOTES: Ei 1
Vz is programmable from -2V to + 7V. lgure
I, and I, programmable from 0 to 16 mA.
Vzistypically the midpointof V,,and V.
I(_jL ar_1d I, are adjusted to simulate a typical resistive load
circuit.
AS8SF384K32 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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Mixed Module
AS8SF384K32

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(NOTE 5) (-55°C<T, < 125°C and -40°C to +85°C; V= 5V +10%)

SRAM AC
-35
DESCRIPTION SYMBOL MIN IMAX UNITS

READ CYCLE

READ cycle time 'RC 35 ns
Address access time 'AA 35 ns
Chip select access time 'ACS 35 ns
Output hold from address change 'OH 2 ns
Output enable to output valid 'AOE 20 ns
Chip select to output in low Z' 'LZCS 3 ns
Output enable to output in low Z' 'LZOE 0 ns
Chip disable to output in high z' 'HZCS 20 ns
Output disable to output in high z' 'HZOE 20 ns
SRAM AC (SWE\ & SCS\ controlled)

-35
DESCRIPTION SYMBOL MIN IMAX UNITS

WRITE CYCLE

WRITE cycle time 'WC 35 ns
Chip select to end of write '‘CW 25 ns
Address valid to end of write AW 25 ns
Address setup time 'AS 0 ns
Address hold from end of write 'AH 0 ns
Data valid to end of write 'DS 20 ns
Data hold time 'DH 0 ns
WRITE pulse width 'WP1 25 ns
Output active from end of write 'LZWE 2 ns
Write enable to output in High-Z1 'HZWE 20 ns

1. This parameter is guaranteed but not tested.

AS8SF384K32
Rev. 1.2 06/05

Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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SRAM & FLASH
AUSTIN Mixed Module

S Austin Semiconductor, Inc. AS8SF384K32
SRAM READ CYCLE NO. 1
Pl tRC >
o e
) T tan
SI/0, . PREVIOUS DATA VALID < DATA VALID
SRAM READ CYCLE NO. 2
@ tRC >
ADDRESS :>< >k
< tan
SCS\
7/ Y
Y 7cs ASS Lzes
SOE\ 7 Z
j—tl_zé?z(i' <—rzoe
SIO, 44 HIGH IMPEDANCE DATA VALID —
AS8SF384K32 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.

Rev. 1.2 06/05
6



www.DataSheetdl.com

SRAM & FLASH

AUSHN Mixed Module

ool S Austin Semiconductor, Inc. AS8SF384K 32

SRAM WRITE CYCLE NO. 1
(Chip Select Controlled)

t

4 WC ,
A0-AlE X X
< t t
B AWt s AH
cw > —
sCs\ % )7
f
AS » fwp1t >
SWE @Sx L ZwE—s
<—tHZWEﬂ s ldp
SI/O, } DATA VALID )

WRITE CYCLE NO. 2
(Write Enable Controlled)

t

. e >
A0-A16 ><
) " Law ¢
scs\ i few e AH
/ —
/|
< t R
« WP2t >
swe. 17
t t

«—— DS —»<«-DH—»
SI/Oo, . DATA VALID Ji

AS8SF384K32 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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SRAM & FLASH
AUSHN Mixed Module
e Austin Semiconductor, Inc. AS8SF384K32

FLASH ELECTRICAL CHARACTERISTICS AND RECOMMENDED
AC OPERATING CONDITIONS (READ ONLY)
(-55°C <TA<125°C;V_. =5V -5%/+10%)

Parameter .
Symbol Speed Options
JEDEC | Std. Parameter Description Test Setup -35 Units
) CE\=V,, ,
tavav tre Read Cycle Time (Note 3) OE\=V,_ Min 90 ns
CE\=V||_,
tavav | tacc Address to Output Delay OE\=V, Max 90 ns
teLqv tce Chip Enable Low to Output Valid Max 90 ns
teLav toe Output Enable to Output Delay Max 35 ns
. Output Enable Hold Time Read Min 0 ns
OEH (Note 3) Toggle ar.1d .
Data\Polling Min 10 ns
Chip Enable High to Output High Z
teHaz thz P (No%e 2, 3) P 9 Max 20 ns
Output Enable to Output High Z
tehaz tor (Note 2,3) 20 ns
Output Hold Time from Addresses, CE\ or .
taxax ton OE\, Whichever Occurs First Min 0 ns
NOTES:
1. See Test Specification for test conditions.
2. Output driver disable time.
3. Guaranteed but not Tested.
Read Operation Timings
tRC 'I
—
Addresses I Addresses Stable j}<
i
FCS\ ACC |
tCE - <+ tDF —»
oR \4— =
I 'OEH
/ — tCE —>
FWE\ — }_OH
High-Z 7 : High-Z
Outputs << {  Output Valid §>> —
- _
AS8SF384K32 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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SRAM & FLASH
AUSHN Mixed Module

osinghimes 34 Austin Semiconductor, Inc. AS8SF384K32

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(-55°C <TA < 125°C;V_. =5V +/- 10%) WRITE / ERASE / PROGRAM

Erase and Program FWE\ Controlled

Parameter
Symbol Speed Options | Units

JEDEC | Std. Parameter Description -90
tavay fwe  [Write Cycle Time Min 90 ns
favwL tas  |Address Setup Time Min 0 ns
tyiax tan  |Address Hold Time Min 45 ns
tovwh tos |Data Setup Time Min 45 ns
twipx ton  |Write Enable High to Input Transition Min 0 ns
toes |Output Enable Setup Time Min 0 ns
_— — Read Recover time Before Write Min ns

(OE\ high to FWE\ low) 0
teLwe tcs  |FSC\ Setup Time Min 0 ns
twHEH tcv  |FSC\ Hold Time Min 0 ns
twiwh twp  |Write Pulse Width Min 45 ns
twhwL twpn  |Write Pulse Width High Min 20 ns
twhwr1 | twhwht [Programming Operation Min 300 us
twhwrz | twhwh2 |Sector Erase Operation Max 15 sec
twiwhs | twhwha |Chip Erase Operation Max 120 sec
tvcHEL Ve Setup Time Min 50 us
Chip Program Time Max 11 sec
AS8SF384K32 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.

Rev. 1.2 06/05
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Austin Semiconductor, Inc. AS8SF384K 32

Program Operation Timings

< 1

| WC——| —AS—
Addresses >i 555h f‘i‘ PA
FCS\ /_\ \

<—tAH—>

}W/%K PA X A X

t
GHWL  7|'cH
OE\

"tW
FWE\ / \ N 7
t t \r_/
FI/O, - FI/O,, /— PD

Y/Cs
S|

Status D

ouT

<
Vce AL

NOTE: PA=Program Address, PD= Program data, D, is the true data at the program address.

AS8SF384K32
Rev. 1.2 06/05
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ool S Austin Semiconductor, Inc. AS8SF384K 32

Chip/Sector Erase Operation Timings

. we > +—AS— ]
Addresses >§t 2AAh sA /%L( VA >< VA ><
555h [for Chip Erase <—tAH ! I
FCS\/_\-
'GHWL  ~+|'CH I
> |

OE\—J //I \_/7
FWE\ ﬁ _\ I <_/_L "

——WPH—

—cs— DS o |

FI/0,-FI/O, <> 30th 1/ | Prolgr;ess Complete
or FI/O,-FI/O,, :
|
I

& 10 for Chip Erase
/e,
VCC} /f

NOTE: SA= Sector Address. VA = Valid Address for reading status data.

AS8SF384K32 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
Rev. 1.2 06/05 11
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AUSTIN Mixed Module

ool S Austin Semiconductor, Inc. AS8SF384K 32

Data Polling Timings (During Embedded Algorithms)

t
RC
i
Addresses yi VA EW %} VA W % A ><
le—t —
ACC
'CE— e -
FCS\ V/
—lcH ! o
| —» «—
OE\ \ f 7*\ —
K .
<—tOEH—> <—tD|:—>
/ 7/
FWE\
- <—to|-|—>
FI1/0,0r FI/O,, Complement  )3// Complement>< True Valid Data High-Z
FI/OO' FI/OG 7i Status Data _‘}_%/ Status Dati>< True Valid Data High-Z
or FI/O, - FI/O,,

NOTE: VA=Valid address. Illustration shows first status cycle after command sequence, last status read cycle, and array
data read cycle.

Toggle Bit Timings ( During Embedded Algorithms)

«—RC
Addresses % VA D VA >@< VA >< VA ><
«—

tACC—

t
CE—> S
jf\r I \ SN NS
CH ! t

;

_J
— = 0E l— ||
OE\ \ / ) /7
- —
<—tOEH , <—tDF—> 7/
FWE\ 7/
B <—tOH—>
FI/O,/FI/O valid Stat \ Vo N\, . -
or FI/O6 /F|/(2) .a| as / Valid Status Valid Status >>*
o 1 (first read)

NOTE: VA=Valid address; not required for FI/O, or FI/O,,. Illustration shows first two status cycles after command
sequence, last status read cycle, and array data read cycle.

AS8SF384K32 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
Rev. 1.2 06/05 12
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MECHANICAL DEFINATIONS*
Package Designator QT

-,
e}

A2—-r E

s

L1

ASI PACKAGE SPECIFICATION
Symbol Min Max
A .120 .140
A2 .035 .049
B .010 REF
b 013 | 017
D .800 BSC
D1 .870 .890
D2 .980 1.000
E .936 .956
e .050 BSC
R 010 TYP
L1 035 [ 045
Dimensions in inches

AS8SF384K32 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
Rev. 1.2 06/05 13
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SRAM & FLASH
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ek - Austin Semiconductor, Inc. AS8SF384K32

ORDERING INFORMATION

EXAMPLE's: AS85F384K32QT-35/XT or AS8SF384K32QT-35/MIL

Device Number Package Speedns | Process
Type
AS8SF384K32 QT -3 [

*AVAILABLE PROCESSES

/IT = Industrial Temperature Range -40°C to +85°C
/XT = Extended Temperature Range -55°C to +125°C
IMIL = MIL-STD-883 para.1.2.2. NC  -55°C to +125°C

AS8SF384K32 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
Rev. 1.2 06/05 14



