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tion hardened RAD-

PAK® MCM packaging technology, the 89C016PRP is fully equivalent to the
commercial Hitachi HM628512 which is a 512k x 8 SRAM. The 89C016PRP
uses four 4 Megabit Hitachi's high speed CMOS dieto yielda 16 Megabit product.
It realizes higher density, higher performance, and low power consumption by
employing 0.5 micron Hi-CMOS process technology. Capable of surviving
space environments, the 89C016PRP is ideal for satellite, spacecraft, and space
probe missions. The 89C016PRP features the same advanced 512k x 8 SRAM,
high speed, and low power demand as the SEI's 32C408RP, and the MCM
technology substantially reduces printed board space and capacitance. The
patented radiation hardened RAD-PAK® MCM technology incorporates radia-
tion shielding in the microcircuit package. It eliminates box shielding while

providing lifetime in orbit. This product is available in Class B and S packaging
and screening.
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Radiation Hardened

- Weight — 12.0 grams
A Fast Propagation Time:
- 65, 70, 85 ns Maximum Times Available

CMOS 68 Pin
89C01 6 P RP Multi-Chip Module Memory
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Individual Die Block Diagram
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Features
A Four 524,288 word x 8 bit A Completely Static Memory
MCM Organization - No clock or timing strobe required
A RAD-PAK® Radiation Hardened 4 High Speed 0.5 micron CMOS Technology
Against Natural Space Radiation - Single 5 Volt power supply
4 Total Dose Hardness >100 krad (Si) - Equal access and cycle times
A Package: - Three state output, TTL compatible
- 68 Pin RAD-PAK® quad flat pack - Low power:
(950 mils x 950 mils) Standby: 40 uW typical

Operation: 300mW/MHz typical
- Capability of battery backup operation
A Screening in accordance with MIL-PRF-83534
4 QCI in accordance with MIL-PRF-83534

Specificationsand design are subjectioc changewithoutnotice.

TOM

Total Quality
Management

July 1996

91

For Further Information Contact:

Space Electronics Inc.
4031 Scorrento Vdlley Blvd., San Diego, CA 92121
(619) 452-4167 Fax (619) 452-5499

IR 9011241 0000092 403 mm
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89C016PRP ABSOLUTE MAXIMUM RATINGS

PARAMETER —l SYMBOL MIN MAX UNIT —
Supply Voltage Ve 4.5 5.5 v
Voltage on Any Pin, \'A -0.5 Vee +0.5 v
Relative to V.
Power Dissipation P, 1.0 W
Storage Temperature T, -65 +150 °C
‘ Operating Temperature T, -55 +125 °C

89C016PRP RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL MIN | MAX UNIT
e —— = a—————

Supply Voltage, Positive Vo 4.5 5.5 v

Supply Voltage, Negative Vs 0 0 \4

Input High Voltage Vi 2.2 6.0 \4

Input Low Voltage Vi -0.3 0.8 \4

4031 SORRENTO VALLEY BLVD.
SAN DIEGO, CA 92121

SPACE ELECTRONICS INC  PHONE: 619) 4524167

FAX: (619) 452-5499
INTERNET: 102005.1635@COMPUSERVE.COM
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89C016PRP DC ELECTRICAL CHARACTERISTICS 1/

1/ Vee=45Vto55V;Vss=0V, T, =-55t0+125°C,
2/ Guaranteed by design.

4031 SORRENTO VALLEY BLVD.

-

SPACE ELECTRONICS INC,  rions: aih isiie |

INTERNET: 102005.1635@COMPUSERVE.COM
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PARAMETER SYMBOL | MIN MAX UNIT '
Input Leakage Current (V,=V to Vo) I,
WE,_\ 1
CS,.\ 1 uA '
OE\ 4
A0—18\ 4
Output Leakage Current Lo .
{(CS1\=V, or CS82=V, or OE\=V,; or WE=V, V=V to
Veo) 1 uA
WE,_\ 1
CS,. 4 .
OE 4
Ag s »
Output Low Voltage Vo 0.4 \% .
Ouput High Voltage \ 2.4 \%
Operating Supply Current:DC
CS\=Vy, WE\=Vy,, others=V/V, I;;:=0mA Iocrean 100 mA
CO\=Vis, WE\=V1, others=Vi/Vu lic=0mA Lecwrime 180
Operating Supply Current ) P 360 mA
Min. cycle, duty=100%, C8\=V} others=V/V,, [,;=0mA
Operating Supply Current P 140 mA
Cycle time=lus, duty=100%, I,,~0mA, CS1\<0.2V,
CS2>V_-0.2V, V,<0.2V
Standby Supply Current:DC (CS\=V},)) L 12 mA
Standby Power Supply Current, DC (V>0V, CS\>Vce - | . 8 mA l
0.2V) }Y
Input Capacitance (f = IMHz, V,=0V) C.
WE,_\ 8 pF '
CS,.\ 8
OFE\ : 32
Ag s 32 l
Output Capacitance (f = IMHz, V, .=0V) Co 10 pF
Notes: '
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89C016PRP AC ELECTRICAL CHARACTERISTICS - READ CYCLE

PARAMETER

SYMBOL

MIN

Read Cycle Time
89CO16PRP - 65
89CO16PRP - 70
89CO16PRP - 85

tRC

65
70
85

ns

Address Access Time
89CO16PRP - 65
89CO16PRP - 70
89CO16PRP - 85

65
70
85

Chip Selection Access Time
89CO16PRP - 65
89CO16PRP - 70
89CO16PRP - 85

65
70
85

Output Enable (OE\) Ouiput Valid
89CO16PRP - 65
89CO16PRP - 70
89CO16PRP - 85

toe

30
35
45

ns

Chip Selection (CS1\) to Output in Low-Z
89CO16PRP - 65, 70, 85
2 3 4/

10

us

Output Enable (OE\) to Output in Low-Z
89CO16PRP - 65, 70, 85
2/ 3/ 4

ns

Chip Deselection (CS1\) to Output in High-Z
89CO16PRP - 65

89CO016PRP - 70

89CO16PRP - 85

2/ 3 &

[~ el el

20
25
30

ns

Output Disable (OE\) to Output in High-Z
89CO16PRP - 65

89CO16PRP - 70

89CO16PRP - 85

2 3y

touz

[ i o)

20
25
30

ns

Output Hold From Address Change
89CO16PRP - 65, 70. 85

tou

10

ns

Notes:

YV Vee=45Vio 55V, Vss =0V, T, =-55t0+125°C.
2/ ty and t,,;, are defined as the time at which the outputs achieve the open circuit conditions and are not

referred to output voltage levels.

3/ Atany given temperature and voltage condition, t,;, max is less than t,> min for both a given device and

from device to device.
4/ Guaranteed by design.
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SPACE ELECTRONICS INC.

4031 SORRENTO VALLEY BLVD.

SAN DIEGO, CA 92121

PHONE: (619) 452-4167

FAX: (619) 452-5499

INTERNET: 102005.1635@COMPUSERVE.COM
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89CO016RP AC ELECTRICAL CHARACTERISTICS - WRITE CYCLE I/

PARAMETER SYMBOL | MIN MAX UNIT
Write Cycle Time twe

89C016PRP - 65 65 ns
89CO16PRP - 70 70

89CO16PRP - 85 85

Chip Selection to End of Write tow

89CO16PRP - 65 55 ns
89CO16PRP - 70 60

89CO16PRP - 85 75

Address Setup Time tas 10 ns
89CO16PRP - 65, 70, 85

Address Valid to End of Write taw

89CO16PRP - 65 : 55 { ns
89C016PRP - 70 60

89CO16PRP - 85 75

Write Pulse Width twp .

89CO16PRP - 65 45 ns
89CO016PRP - 70 : 50

89C016PRP - 85 55

Write Recovery Time twr 5 ns

89CO016PRP - 65, 70, 85

WE\ to Output in High-Z tonz

89CO16PRP - 65 0 20 ns
89CO16PRP - 70 0 25
89CO16PRP - 85 0 30

Data to Write Time Overlap tow

89CO016PRP - 65 25 ns
89CO16PRP - 70 30

89CO16PRP - 85 . 35

Onutput Active from End of Write tow 5 ns
89C016PRP - 65, 70, 85

Data Hold from Write Time tou 0 ns

89CO16PRP - 65, 70, 85

Notes:
1/ Vee=45Vit055V, Vss=0V, T, =-55to "125°C.

4031 SORRENTO VALLEY BLVD.

SAN DIEGO, CA 92121
,' SPACE ELECTRONICS INC. HoNe: @) ssvuer
‘ ‘ éf ) o5 INTERNET: 102005.1635@COMPUSERVE.COM
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89C016PRi’ PINOUT DESCRIPTION
. PIN | SYMBOL DESCRIPTION PIN SYMBOL DESCRIPTION
1 GND Ground 3s OE Output Enable
' 2 cs, Chip Select 36 Cs, Chip Select
3 "AS Address Input 37 Al7 Address Input
4 Ad Address Input 38 WE, Write Enable
l 5 A3 Address Input 39 WE, Write Enable
6 A2 Address Input 40 WE, Write Enable
7 Al Address Input 41 Alg Address Input
' 8 A0 Address Input 42 GND Ground
9 Vee Power Supply 43 GND Ground
. 10 vo, Data Input/Output 44 VO, Data Input/Output
11 Vo, Data Input/Cutput 45 V04 Data Input/Output
12 vo, Data Input/Output 16 VO, Data Input/Output
l 13 Vo, Data Input/Output 47 VO, Data Input/Output
14 vo, Data Input/Output 48 o, Data Input/Output
15 Yo, Data Input/Output 49 VO, Data Input/Output
l 16 Vo, Data Input/Output 50 VO, Data Input/Output
17 vo, Data Input/Output sl vO,, Data Input/Output
. 18 GND Ground 52 GND Ground
19 VO, Data Input/Output 3 YOy, Data Input/Output
20 Lo, Data Input/Output 54 10, Data Input/Output
l 21 VO, Data Input/Output s5 10, Data Input/Output
- 22 vo,, Data Input/Output 56 VO, Data Input/Output
23 vo,, Data Input/Output 57 VO, Data Input/Output
. 24 Vo, Data Input/Output 58 VO, Data Input/Output
25 vo,, Data Input/Qutput 59 vo,, Data Input/Output
l 26 Vo, Data Input/Output 60 VO, Data Input/Output
27 Veo Data Input/Output 61 Vee Power Supply
28 All Address Input 62 AlO Address Input
l 29 Al2 Address Input 63 A9 Address Input
30 Al3 Address Input 64 A8 Address Input
31 Al4 Address Input 65 A7 Address Input
. 32 AlS Address Input 66 A6 Address Input
33 Al6 Address Input e WE, Write Enable
l 34 cs, Chip Select 68 cs, Chip Select
4031 SORRENTO VALLEY BLVD.
l SAN DIEGO, CA 92121

SPACE ELECTRONICS INC  PHONE: 619 4524167

FAX: (619) 452-5499
K . INTERNET: 102005.1635@COMPUSERVE.COM

B 9011241 0OO00S7 795 mm 6
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89C016RP Package Ordering Guide

Package Style | Case Outline 1/ Description _ “
Q Q-68 68 Pin Quad Flat Package "

Note:

1/ For outline information, see Appendix A (Package Information - Outline Dimension)

4031 SORRENTO VALLEY BLVD.
SAN DIEGO, CA 92121

SPACE ELECTRONICS INC. rione: g9 ssisisr

FAX: (619) 452-5499
5 . 97 _ INTERNET: 102005.1635@COMPUSERVE.C
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