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FEATURES: DESCRIPTION:
· 1 Giga-Bit DRAM

(Four 256 Megabit DRAM Stacks)
· RAD-PAK® radiation-hardened against natural space

radiation
· Total dose hardness:  100 krad (Si) typical;  dependent upon

orbit
· Single event effect

-SEL
TH

:  No latchup > 117 MeV/mg/cm2

· Package:
- 68 Pin RAD-PAK® flat package

· Access time:  60, 70ns
· Common Data Inputs and Outputs
· EDO or Fast Page Mode Capability
· 4096 Cycles / 64ms Refresh
· 3 Variations of Refresh:

- RAS only Refresh
- CAS before RAS Refresh
- Hidden Refresh

· QCI per TM5005

Space Electronics’ 99C100032RP (RP for RAD-PAK®) 1 Gigabit Dynamic Random Access
Memory multi-chip module (MCM) features a typical 100 kilorad (Si) total dose
tolerance; dependent upon orbit.  The 99C100032RP uses four 256 Megabit stacks to
yield a 1 Gigabit product.  It has a 32-bit wide data bus that is byte addressable.  The
99C100032RP is designed specifically for high-speed, low-power and high-reliability
application.  The device has CAS-before RAS refresh, RAS-only refresh and Hidden
refresh capabilities.  Capable of surviving space environments, the 99C100032RP is
ideal for satellite, spacecraft, and space probe missions. Space Electronics’ RAD-PAK®

incorporates radiation shielding in the microcircuit package.  It eliminates box
shielding while providing required lifetime in orbit.  This product is available with
packaging and screening up to Class S.
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99C100032RP DC CHARACTERISTICS

(RECOMMENDED OPERATING CONDITIONS UNLESS OTHERWISE NOTED.)



SPACE ELECTRONICS INC.
SPACE PRODUCTS GROUP

©1998 Space Electronics Inc.
All rights reserved.

12.21.98Rev6 3

1 GIGA BIT DYNAMIC RANDOM ACCESS

MEMORY (MCM)

99C100032RP

 (619) 452-4167  -   Fax: ( 619) 452-5499  -   www.spaceelectronics.com --2.3--

PPPPPAAAAARRRRRAAAAAMMMMMEEEEETTTTTEEEEERRRRR SSSSSYYYYYMMMMMBBBBBOOOOOLLLLL CCCCCOOOOONNNNNDDDDDIIIIITTTTTIIIIIOOOOONNNNN MMMMMAAAAAXXXXX UUUUUNNNNNIIIIITTTTTSSSSS

.1tupnIsserddA C
RDA

V
NI

V0=

021 Fp

.1tupnISAC C
SAC

54 Fp

.1tupnISAR C
SAR

54 Fp

.1elbanEetirW C
EW

041 Fp

.1elbanEtuptuO C
EO

041 Fp

.1tuptuO/tupnIataD C
O/I

041 Fp

99C100032RP CAPACITANCE

(T
A
 = 25OC, V

DD
 = 5.0V, f = 1MHZ)

PPPPPAAAAARRRRRAAAAAMMMMMEEEEETTTTTEEEEERRRRR SSSSSYYYYYMMMMMBBBBBOOOOOLLLLL MMMMMIIIIINNNNN MMMMMAAAAAXXXXX UUUUUNNNNNIIIIITTTTTSSSSS

.31emitelcycetirwrodaermodnaR
6-PR230001C99
7-PR230001C99

t
CR

011
031

--
--

sn

.31emitelcycetirw-yfidom-daeR
6-PR230001C99
7-PR230001C99

t
CWR

551
581

--
--

sn

.01,.4,.3SARrofemitsseccA
6-PR230001C99
7-PR230001C99

t
CAR

--
--

06
07

sn

.5,.4,.3SACrofemitsseccA
6-PR230001C99
7-PR230001C99

t
CAC

--
--

51
02

sn

.01,.3sserddanmulocmorfemitsseccA
6-PR230001C99
7-PR230001C99

t
AA

--
--

03
53

sn

.3Z-WOLnituptuootSAC
6-PR230001C99
7-PR230001C99

t
ZLC

0
0

--
--

sn

.6yaledffo-nrutreffubtuptuO
6-PR230001C99
7-PR230001C99

t
FFO

0
0

51
02

sn

.21,.2)llafdnaesir(emitnoitisnarT
6-PR230001C99
7-PR230001C99

t
T

3
3

05
05

sn

99C100032RP AC CHARACTERISTICS

(-40 OC < T
A
 < 85 oC, V
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 = 2.0/0.8V, V
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OL
 = 2.0/0.8V)

NOTE:
1.  NOT TESTED.
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99C100032RP AC CHARACTERISTICS  (cont.)
(-40 OC < T

A
 < 85 oC, V
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 = 2.0/0.8V)

NOTE:
1.  An initial pause of 200 µs is required after power-up followed by any 8 RAS refresh cycles (RAS-ONLY or CBR) before proper device operation is achieved.
2.  V

IH
 (min) and V

IL
 (max) are reference levels for measuring timing of input signals.  Transition times are measured between V

IH
 (min) and V

IL
 (max) and are assumed to be 5ns for all inputs

3.  Measured with a load equivalent to 2 TTL load and 100 pF.
4.  Operation within the t

RCD
 (max) limit ensures that t

RAC
 (max) can be met.  t

RCD
 (max) is specified as a reference point only.  If t

RCD
 is greater than the specified t

RCD
 (max) limit, then access

     time is controlled exclusively by t
CAC

.
5.  Assumes that t

RCD
 > t

RCD
 (max).

6.  t
OFF

 (max) and t
OEZ

 (max) define the time at which the output achieves the open circuit condition and are not referenced to V
OH

 or V
OL

.
7.  t

WCS
, t

RWD
, t

CWD
  and t

AWD
 are non restrictive operating parameters.  They are included in the data sheet as electric characteristics only.  If t

WCS
 > t

WCS
 (min), the cycles in an early write cycle

     and the data output will remain high impedance for the duration of the cycle.  If t
CWD

 > t
CWD

 (min), t
RWD

 > t
RWD

 (min) and t
AWD

 > t
AWD

 (min), then the cycle is a read-modify-write
     cycle and the data output will contain the data read from the selection address.  If neither of the above conditions is satisfied, the condition of the data out is indeterminable.
8.  Either t

RCH
 or t

RRH
 must be satisfied for a read cycle.

9.   These parameters are referenced to the CAS leading edge in early write cycles and to the WE leading edge in read-modify-write cycles.
10.  Operation within the t

RAD
 (max) limit insures that t

RAC
 (max) can be met.  t

RAD
 (max) is specified as a reference point only.  If t

RAD
 is greater than the specified t

RAD
 (max) limit, then

      access time is controlled by t
AA

.
11.  It can get less CAS-before-RAS current loss if t

CHR
 > t

RAS
 or CAS < 0.2V at CAS-before-RAS refresh mode.

12.  Guaranteed by design.
13.  Parameters are tested functionally.
14.  Not tested.
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SSSSYYYYMMMMBBBBOOOOLLLL DDDDIIIIMMMMEEEENNNNSSSSIIIIOOOONNNN

MMMMIIIINNNN NNNNOOOOMMMM MMMMAAAAXXXX

A 0.363 0.370 0.377

b 0.010 0.015 0.020

c 0.005 0.010 0.015

D 2.395 2.400 2.405

E 1.660 1.665 1.670

E1 -- -- 1.865

e 0.050 BSC

L 0.500 --

Q 0.182 0.195 0.208

S1 0.363 0.368 0.373

N 68

68-PIN RAD-PAK® FLAT PACKAGE

F68-01
NOTE:  ALL DIMENSIONS IN INCHES.
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The information in this data sheet is believed to be reliable.  However, Space Electronics
assumes no liability for the use of this information.  Use shall be entirely at the user’s
own risk.  Prices and specifications are subject to change without notice.

No patent rights or licenses to any circuits described in this data sheet are implied or
granted to any third party.

Space Electronics’ products are not designed or intended for use in devices or systems
intended for surgical implants or applications used to support or sustain life, or in any

other application in which the failure of the Space Electronics product could create
a situation in which personal injury or death might occur.  Space Electronics assumes
no liability for damages, including consequential or incidental damages, arising out
of the use of its products in such applications.
Space Electronics products are protected under the US patent: 5,635,754.  Other
patents may be pending or applied for.


