Radiation Hardened

32C408ARP

4 Megabit SRAM - CMOS 512K x 8 bit Static RAM

PIN NAMES

AD -A18........... Address Inputs
..................... Write Enable
.................... Output Enable
........ Chip Enable
ata input / Output
....No Connection
5V Power Supply

........................... Ground

524,288 x 8 bit Organization
industry Standard Pinout
RAD-PAK® Radiation Hardened Against
Natural Space Radiation

» Total Dose Hardness > 100 Krad (Si)

‘s Single Event Effects:
SELry LET: >108 MeV/mg/cm?
SEUry LET: 2.3 MeV/mg/cm?
Package : 36 Pin RAD-PAK® flat pack
Fast Access Time: 25 / 35 ns Maximum
Times Available

e Completely Static Memory - No clock or
timing strobe required

Ei's 32C408ARP (RP for RAD-PAK®)‘-

Shigh density 4 megabit SRAM
microcircuit features a minimum 100

kilorad (Si) total dose'tp‘lerance. Using

SEi's radiation hardened RAD-PAK®
packaging technology, the 32C408ARP is
fully compatible with the industry standard
pinout and architecture. It realizes a higher
densily and power consumption by
employing a high-performance silicon-gate
CMOS process technology. Capabie of
surviving space environments, the
32C408ARP is ideal for satellite, spacecraft,
and space probe missions.
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» High Speed silicon - gate CMOS
Technology
Single 5V + 10% power supply
e Equal Address and Chip Enable access
times
Three-State Outputs
All Inputs and outputs are TTL
compatible
+ Low Power operation:
185/170 mA Maximum, Active AC
50/40 mA Maximum, Standby AC
Screening per TM 5004
QCIl per TM 5005

RAD-PAK® incorporates radiation shielding
in the microcircuit package. it eliminates
box shielding while providing lifetime in
orbit. The 32C408ARP features the same
advanced 512K x 8 SRAM, high speed, and
low power demand as the commercial
counterpart. This product is available in
Class S packaging and screening.

TQM

Total Quality
Management

Specifications and design are subject fo change without notice.
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Radiation Hardened

32C408ARP

4 Megabit SRAM - CMOS 512K x 8 bit Static RAM

32C40BARP ABSOLUTE MAXIMUM RATINGS CAPACITANCE
(f=1.0 MHz, dV =3.0 V, T =25°C)
PARAMETER SYMBOL | MIN | MAX [ UNIT PARAMETER SYMBOL | TYP. | MAX | Unit
Input Capacitance C
Power Supply Vee D5 | +70 (1 V All Inputs (except In 4 6 pF
Voltage Relative Clocks and DQs)
?mfs Relative Vi 05 | +05 Y EL GL WA Cer 5 5
ge Relal N, . :
to Vss for Any Vour gg Capacitance Cio S 8 pF
Pin Except Vce
Output Current lout -20 +20 mA
(per 10) 32C408ARP DC CHARACTERISTICS AND
POWER SUPPLY CURRENTS
Power Po 1.1 w
Dissipation PARAMETER SYMBOL | MiN MAX UNIT
Operating Ta S5 | +125 | °C
Temperature In
put Leakage  fowen £1.0 whA
Storage Teg 65 | +150 | °C Current (all inputs, k()
Temperature | Vin =010 Vo)
Output Leakage [ 10 | #A
A2C408ARP RECOMMENDED OPERATING CONDITIONS Curmrent (E\' = Vi, :
(Voc = 5.0V 210%, Ta 3 -5510 +125°C, Unless Otherwise Noted) Vour =0to Vee)
PARAMETER | SYMBOL | MIN | MAX | UNIT AC Active Supply lee
Current (low =
O.QT\A, Vcc = max)
Supply Vee 45 55 Vv 32C408ARP-25 185 mA
Voltage, 32C40BARP-35 170
(Operating AC Standby Isg1
Voltage Current (Ve =
Range) max, E\' = Vi, No
Input High Vi 22 Vee Vv other restrictions
Voltage +0.3' on ather inputs
32C408ARP 50 mA
32C408ARP 40
Input Low Vi 05° 108 [V CMOS Standby
Voltage Current (EV' 2 Vec | 15 | mA
Note: 0.2V, Vin s Ves + S8z
! Vi (max) = Ve + 0.3 V de; Vi (max) = Vee + 2 V ac O02Vor: Ve -
(pulse width < 2.0ns). 0.2, Vec =max, f=
2vy (min) =-0.5V de; Vi (min) = 2.0 V ac 00MHz)
(pulse width s 2.0ns). -
Output Low
TRUTH TABLE Voltage (lo. = + 8.0 VoL 04 v
X = Dont Care ) mA)
E\ {G\ W\ [Mode 1/0 Pin _ I[Cycle [Current vy
H X X Not seiected High-Z Isb1, Isb2 expme??h = 24 v}
L [0 [n Joutput Disabiea [High-z icca _4'0?“) O Vo -
L |[L [H Read Dout Read [lcca
L X JL W rite High-Z write |[lcca
2

&l . SPACE ELECTRONICS IN
Ly, YK
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Radiation Hardened

32C408ARP

4 Megabit SRAM - CMOS 512K x 8 bit Static RAM

AC OPERATING CODITIONS AND
CHARACTERISTICS
cc = 5.0V :10%, Ta = -55 to +125°C, Unless Otherwise Noted)

Input Pulse Level...... ... .. .. . ORI ¢ & .- B X ¢ .Y
Output Timing Measurement Reference Level... .

Input Rise/Fait Time........................... . -
Input Timing Measurement Reference Level. .18
Output Load. . .........

32C408ARP - READ CYCLE
cC = 5.0 V =10%, Ta = -55 to +125°C, Unless Otherwise Noted)

PARAMETER SYMBOL MIN MAX | UNIT

Read Cycle Time™> | ¢
32C408ARP-25 AVAV 25 ns
32C408ARP-35 35

Address Access t

Time Avav 25
32C408ARP-25 35 ns
J2C408ARP-35

Enablg Access teLov
Time

32C408ARP-25 25 ns
32C4D8ARP-35 35

Output Enable
Access Time toav
32C408ARP-25 8 ns
32C408ARP-35 10

Qutput Hold from t

Address Change AXQX
32C408ARP-25 5 ns
32C408ARP-35 5

Enable Low to 1
Output Active®*7 ELaX
3J2C408ARP-25 5 ns
32C408ARP-35 s

Qutput Enable Low t

to Output Active®®? | ~OLX )
32C408ARP-25 0 ns
J2C408ARP-35 o]

Enable High to t

Output High-z*¢7 EHaz
32C408ARP-25 ] 10 ns
32C408ARP-35 0 12

Qutput EnableHigh t

toOutput High-z* 87 | 'CHGZ
32C408ARP-25 . 0 10 ns

* 32C408ARP-35 0 12

Power Up Time t
32C408ARP-25 BLCCH [ 4 ne
32C408ARP-35 0

Power Down Time t
32C40BARP-25 EHicCL 25 | ns
32C408ARP-35 35

1. Whis high for the read cycle.

2. Product sensitivities to noise require proper grounding
and decoupling of power suppliés as well as minimization
or elimination of bus contention conditions during read
and write cycles.

3. All read cycle timings are referenced from the last vaiid
address to the first transitioning address.

AC TEST LOADS
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4. Addresses valid prior to or coincidend with E\ going
lowA E\ going high.

§. AT any given voltage and temperature,

tenaz ™™ < terax ™™, and tanaz™ < to,ex™, both for a
given device and from device to device.

6. Transition is measured + S00mV from steady-state
voltage with load of Figure 1B.

7. This parameter is sampled and not 100% tested.
8. Device is continuously sefected (E\ <V, G\ V)

.' i
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Radiation Hardened

32C408ARP|

4 Megabit SRAM - CMOS 512K x 8 bit Static RAM

32C408ARP - WRITE CYCLE 1
/ Controlled, See Notes 2%

PARAMETER SYMBOL J[MIN | MAX | UNIT
Wirite Cycle Time®
32C408ARP-25 tavav 25 ns
32C408ARP-35 35

Address Setup Time
32C408ARP-25 tavw 0 ns
32C408ARP-35 0

Address Valid to End

of Write Tavwr
32C40BARP-25 7 ns
32C40BARP-35 ;O

Write Pulse Width 1,

WLWH

32C408ARP-25 t 17 ns
32C40BARP-35 wien |00

Data Valid to End of

Write tovwH
32C408ARP-25 10 ns
32C408ARP-35 is

Data Hold Time t
32C408ARP-25 wHEX ns
32C408ARP-35 0

Write Low to Data t

High-z%%7 WLQZ

32C408ARP-25 1 ns
32C408ARP-35 g 1g

Write HI hto Output | ¢,

Active®® g WHQX

32C408ARP-25 5 ns
32C408ARP-35 :

Write Recovery Time | ¢

32C408ARP-25 w1 ns
32C408ARP-35 0

NOTES:

1. Awthe cozurs during e overag of E low and Wiow,
2, Productsensifvites toncise raquineproper gyouncing and daosuplig ofpower supplies 88 wel s minimization o ekminaton of bus conter
on convitons during Fac and write cyces.
3, 1 goes low colncidant with o afer W goes low, the oulut wil reresinin s high-impadance st
4, Alwrit cycia mings ars reterancad brom the last vakd ackress 0 e frst ransitioning acress,
8. Transiion is measured 1 500 mY from slaedy-state voltage wih load of gure 18,
§. This paramater s sampled and net 100% tested.
7. At sy ghvn votage and ermparas, by 7 M < byayqy, i both Ror & ven davics and Bom devies 1 davics,

WRITE CYCLE 1 W Cariodeq (See Mokes 1,2, md )
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Radiation Hardened 32C408ARP
4 Megabit SRAM - CMOS 512K x 8 bit Static RAM

32C408ARP - WRITE CYCLE 2

12 WRITECYCLE 2 Ew&'&m,lﬁs
(E/ Controlled, See Notes 23
-
PARAMETER SYMBOL MIN MAX | UNIT AROOSESS { }{
Write Cycle Time* 25 ns e —
32C408ARP-25 Lavav 35 — o ——
32C40BARP-35 toreus X 1
Address Setup Time 0 ns
32C40BARP-25 tave o we — o
32C408ARP-35 y
Address Vaiid 0 End | taymy ns Foetecuag l j
of Write 17 [T p—
32C40BARP-25
32CA0BARP-35 20 omon CXXXXOCOOC0000000C0GK— vowo YXXLOOX
Enable to End of teLmn, ns - ey
Write™
32C408ARP-25 teown | 17 cpmon ot
32C408ARP-35 20
Write Pulse Width t 17 ns
32C408ARP-25 WLEH 20
32C408ARP-35
Data Valid to End of ns
Write toven 0
32CA08ARP-25
32C408ARP-35 15
Data Hold Time ns
32C408ARP-25 terox | 0
32CA0BARP-35 0
Write Recovery Time 0 ns
32C408ARP.-25 terax o
32C408ARP-35
NOTES:

1. A write oceurs dring the overdap of & jow and W iow,

2. Product sensitivities (o noise raguite pmpergmndinqmddecouplingofpowsuppﬁesaswelasniriniutimmﬁninaﬂonolunm
tion conditions during rasd and wrike cycles.

3 l!qussbwudtﬁdsﬂwihoraMngoesmmOulputwirmmNgh-h\cedamstate.

4. Al write Cycle ininghrdumedmmolastvaﬁdadamhmwmsiﬁonhgaddms&

5. H E goes tow eoincidant with or aier  goes low, the output wi remain in a high impadanca condition,

5. legoonghco(ncid«twﬂnorbemstmmooumwillmhaﬁghi«macaﬂﬁm
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