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1. SCOPE

1.1 Scope. This drawing forms a part of a one part - one part number documentation system (see 6.6
herein). Two product assurance classes consisting of military high reliability (device classes B, Q, and
M) and space application (device classes S and V), and a choice of case outlines and lead finishes are
available and are reflected in the Part or Identifying Number (PIN). Device class M microcircuits
represent non-JAN class B microcircuits in accordance with 1.2.1 of MIL-STD-883, "Provisions for the use
of MIL~-5TD-883 in conjunction with compliant non-JAN devices". When available, a choice of radiation
hardness assurance (RHA) levels are reflected in the PIN.

1.2 PIN. The PIN shall be as shown in the following example:

5962 - 90997 01 Mn R X
I ! | | | |
| | | | | |
I | L
Federal RHA Device Device Case Lead
stock class designator type class outline finish
designator  (See 1.2.1) (See 1.2.2) designator (See 1.2.4) (See 1.2.5)
\ / (See 1.2.3)

\/
Drawing number

1.2.1 Radiation hardness assurance (RHA) designator. Device classes M, B, and S RHA marked devices
shall meet the MIL-M-38510 specified RHA levels and shall be marked with the appropriate RHA designator.
Device classes Q and V RHA marked devices shall meet the MIL-1-38535 specified RHA levels and shall be
marked with the appropriate RHA designator. A dash (-) indicates a non-RHA device.

1.2.2 Device type(s). The device type(s) shall identify the circuit function as follows:

Device type Generic number Circuit function Speed
(0] M82C288-6 Bus controller 6 MHz
02 M82C288-8 Bus controller 8 MHz
03 M82C288-10 Bus controller 10 MHz

1.2.3 Device class designator. The device class designator shall be a single letter identifying the
product assurance level as follows:

Device class Device requirements documentation

M Vendor self-certification to the requirements for
non-JAN class B microcircuits in accordance with 1.2.1
of MIL-STD-883

Bors Certification and qualification to MIL-M-38510
Qor V Certification and qualification to MIL-I-38535

1.2.4 Case outline(s). For device classes M, B, and S, case outline(s) shall meet the requirements in
appendix € of MIL-M-38510 and as listed below. For device classes Q and V, case outline(s) shall meet
the requirements of MIL-I1-38535, appendix C of MIL-M-38510, and as Listed below.

Outline letter Case outline

R D-8 (20-lead, 1.060" x .310" x .200") dual-in-line package

1.2.5 Lead finish. The lead finish shall be as specified in MIL-M-38510 for classes M, 8, and S or
MIL-1-38535 for classes Q and V. Finish letter "X" shall not be marked on the microcircuit or its
packaging. The "X" designation is for use in specifications when lead finishes A, B, and C are
considered acceptable and interchangeable without preference.
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1.3 Absolute maximum ratings. 1/

1.4 Recommended operating conditions.

Case operating temperature range

Storage temperature range - - - - - -
Voltage on any pin with respect to ground - - - ~ - - - -
Power dissipation (P,) - - - - - - -
Lead temperature (so?dering, 10 seconds)
Thermal resistance, junction-to-case (eJC) ———————
Junction temperature (TJ) ——————

Supply voltage (Vcc) ________

-65°C to +150°C
-0.5 V to +7 V

---------- 1.0 W

-------- 300°C

-55°C to +125°C

1.5 Digital logic testing for device classes @ and V.

2. APPLICABLE DOCUMENTS

2.1 Government specifications, standards, bulletin, and handbook.

Fault coverage measurement of manufacturing
logic tests (MIL-STD-883, test method 5012) - - - - - -~

XX percent 3/

SPECIFICATIONS

MILITARY

MIL-M-38510 -
MIL-I-38535 -

STANDARDS

MILITARY

MIL-STD-480 -
MIL-STD-883 -

BULLETIN

MILITARY

MIL-BUL-103 -

Microcircuits, General Specification for.
Integrated Circuits, Manufacturing, General Specification for.

List of Standardized Military Drawings (SMD's).

See MIL—M;38510, appendix €
—————————— 150°¢C

4.75 V dc to 5.25 vV dc 2/

Unless otherwise specified, the
following specifications, standards, bulletin, and handbook of the issue listed in that issue of the
Department of Defense Index of Specifications and Standards specified in the solicitation, form a part of
this drawing to the extent specified herein.

Configuration Control-Engineering Changes, Deviations and Waijvers.
Test Methods and Procedures for Microelectronics.

1/ Stresses above the absolute maximum rating may cause permanent damage to the device. Extended
operation at the maximum levels may degrade performance and affect reliability.

2/ The approved source of supply is unable to furnish devices with a supply voltage range (Vs ) of
4.5 V minimum to 5.5 V maximum, which is desirable for system applications, when the desired Vee
range is available it will be incorporated into the next action of the document.

3/ Values will be added when they become available.
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HANDBOOK
MILITARY
MIL-HDBK-780 - Standardized Military Drawings.
(Copies of the specifications, standards, bulletin, and handbook required by ﬁanufacturers in
connection with specific acquisition functions should be obtained from the contracting activity or as

directed by the contracting activity.)

2.2 oOrder of precedence. 1In the event of a conflict between the text of this drawing and the
references cited herein, the text of this drawing shall take precedence.

3. REQUIREMENTS

3.1 Item requirements. The individual item requirements for device class M shall be in accordance
with 1.2.1 of MIL-STD-883, "Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN
devices" and as specified herein. The individual item requirements for device classes B and § shall be
in accordance with MIL-M-38510 and as specified herein. For device classes B and S, a full electrical
characterization table for each device type shall be included in this SMD. The individual item
requirements for device classes Q and V shall be in accordance with MIL-I1-38535, the device
manufacturer's Quality Management (QM) plan, and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and physical dimensions
shall be as specified in MIL-M-38510 for device classes M, B, and S and MIL-1-38535 for device classes Q
and V and herein.

3.2.1 Case outline(s). The case outline(s) shall be in accordance with 1.2.4 herein.

3.2.2 Terminal connections. The terminal connections shall be as specified on figure 1.

3.2.3 Functional block diagram. The functional block diagram shall be as specified on figure 2.

3.2.4 Radiation exposure circuit. The radiation exposure circuit shall be as specified when
available.

3.3 Electrical performance characteristics and postirradiation parameter limits. Unless otherwise
specified herein, the electrical performance characteristics and postirradiation parameter Limits are as
specified in table I and shall apply over the full case operating temperature range.

3.4 Electrical test requirements. The electrical test requirements shall be the subgroups specified
in table IIA. The electrical tests for each subgroup are defined in table I.

3.5 Marking. The part shall be marked with the PIN listed in 1.2 herein. Marking for device class M
shall be in accordance with MIL-STD-883 (see 3.1 herein). In addition, the manufacturer's PIN may also
be marked as listed in MIL-BUL-103. Marking for device classes B and S shall be in accordance with
MIL-M-38510. Marking for device classes @ and V shall be in accordance with MIL-I1-38535.

3.5.1 certification/compliance mark. The compliance mark for device class M shall be a "C" as
required in MIL-STD-883 (see 3.1 herein). The certification mark for device classes B and S shall be a
"J" or "JAN" as required in MIL-M-38510. The certification mark for device classes @ and V shall be a
"QML" as required in MIL-I-38535.

3.6 Certificate of compliance. For device class M, a certificate of compliance shall be required from
a manufacturer in order to be listed as an approved source of supply in MIL-BUL-103 (see 6.7.3 herein).
For device classes Q and V, a certificate of compliance shall be required from a QML-38535 Listed
manufacturer in order to supply to the requirements of this drawing (see 6.7.2 herein). The certificate
of compliance submitted to DESC-ECC prior to listing as an approved source of supply for this drawing
shall affirm that the manufacturer's product meets, for device class M the requirements of MIL-STD-883
(see 3.1 herein), or for device classes @ and V, the requirements of MIL-I1-38535 and the requirements
herein.
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TABLE I. Electrical performance characteristics.
Test | symbol | Conditions 1/ |Group A |Device] Limits Unit
] | -55°C < T £ #125°¢C | subgroups| type | | |
| | 475V <V £5.25V | | | | |
| | unless otherwise specified | |  F Min | Max_ |
I | | I | I I
Input low voltage | Vi | | 1,2,3 | At | -0.5 | 0.8 | V
1 | I | [ SR—
I I I I I I I
Input high voltage | v, | | ! | 2.0 |Vcct0.5]
4 | | | [ 1+ |
| | I | I | |
CLK input Llow v | | | | -0.5 | 0.6
voltage I I I | | | I
| I I | [ N
I | I I | I |
CLK input high | Vige | | I | 3.8 [Vict0.5]
voltage | I I | I | |
1 | | I I R
| I | I I | |
output low voltage | VoL | Command outputs 3/ f | | | 0.45 |
2/ l | To - 32 m | | | |
| | I I I I I
I I | | I | |
| |Control outputs 4/ | | | I f
| | 1o = 16 mA ! ] | |
I | I ! 1 |
| I | I | | I
Output high voltage | V,, |Command outputs | | | I I
I |Igy = -5 mA I I | 2.4 | I
| |1 OH = -1 mA 3/ | | [Vee0-51 |
I | I | I S
I I | I | I I
| |Control outputs | | | | |
| [Ioy = -1 mA | | | 2.4 | |
| [Loy = -0.2 mA &/ | | [Veem0-5] |
| I | I I | 1
I I I I | I I
Input Leakage | 1; lViy2 0.0V I | | -10 | | pA
current L | [ | I S
I I | | I I |
| IIL2 IVIN Ve I I | | +10 |
I I | | 1 |
| | | I ! I I
Output Leakage | Ig1 IVour 2 0.45V | | | -10 | |
current | | | | I
e | R
I v <V | [ [ +10
Lo2 out = Ve
1 | I | | | I
Power supply | Tee I | | i | 75 | mA
current | | | | | | |
L | I | [ _
I | I | I I I
Power supply | Ices | 5/ | | | b3
current (static) | | | | | | |
1 | I | I I |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
Test | Symbol | Conditions 1/ |Group A |Device|__ Limits Unit
| | -55°C < T < #125°¢ | subgroups| type | | |
f | 4.75 V<V £5.25V | | |
| | unless otherwise specified | 1 1 Min | Max |
I | | I I I |
CLK input | Coux JFC =1 MHzZ, see 4.4.1¢c | 4 | At | | 12 | pF
capacitance | | | | | | |
| | I | [ S
I | I I ! | I
Input capacitance | C; f | | | | 10 |
I | | I I I |
I | I | R
| | I I I I I
Input/output | ¢ ! | | I | 20 |
capacitance I 1 | | ] | :
I I | I | !
Functional testing | ISee 4.4.1b | 7,8 | [ ! I
! I I | I | |
I | I I I I I
CLK period Ity [See figure 3 [ 9,0,11 ) 01 | 8 | 250 | ns
| I I | I I I
| I | I | I |
! | | | 02 | 62 | 250 |
I I | I 1 | I
I I | I I | |
| | | | 03 | 50 | 250 |
| | I I I | I
I I | I I | I
CLK high time | t5 | | | o0 | 25 | |
| | I I I | I
I | I I I I I
I | I | 02 | 20 | |
| I | | | l |
I I I I I I I
I I | | 03 | 16 | I
I I I I | ] |
I | I I | | I
CLK low time | t3 | | | o1 { 20 | |
I I I I | ] I
I I | | | I I
I | I | 02 | 15 | |
I I I I I L I
| | I I | | I
| | I |03 | 12 | |
| I I I I I I
I | | I | I I
CLK rise time | t, ! ] 101,02 | | 10 |
2/ | I I | | | I
I | | I | | I
I I I | 03 | |8 |
I l I I ! l I
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
Test |Symbot | Conditions 1/ |Group A |Device|__ Limits | unit
| | -55°C < Tp £ +125°C | subgroups| type | | I
[ [ 475V L V.. <525V | [ | | !
] | unless otherwise specified | | | _Min Max |
I I | I | |
CLK fall time | ts |See figure 3 | 9,10,11 |01,02 | | 10 | ns
2/ | | | I 1 I I
| I I | | I I
l I | | 03 | 8 |
_ 1 _ 1 | | | |
I | I | I | |
M/I0 and status | tg | | I o0 | 28 | [
setup time | | | | ! | |
I I | I I | |
| | | | 02 | 22 | I
| | | I I I I
I | I | I | I
I I I j 03 | 18 | [
I I I I I I I
I | | | I I |
M/10 and status | t7 f | | aLL | 1 | |
hold time | | | | | | |
I I | | | | |
CENL setup time | tg | | | 01 { 30 | !
I | | I I | |
| | | | I I I
| I | | 02 | 20 | I
| I | | | | I
! | I I | | |
| | I | 03 | 15 | |
I | I | 1 | |
I | I | | I |
CENL hold time | tg | | | ALL | 1 ] !
| I | I 1 | I
I | I | I | I
READY setup time | t1g | | 01 | 50 | |
| I | | 1 I I
| | | I I | I
| I | | 02 | 38 | |
[ ! | | | | I
| I I ! | I |
| I | | 03 | 26 | I
| | I I | | |
I I I | | | |
READY hold time |t | | | o0 | 35 | |
I [ | I 1 I |
I | | I | I |
| ! | 102,03 | 25 | |
i | ! _ L I i
See footnotes at end of table.
STANDARDIZED SizE 5962-90997
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER REVISION LEVEL SHEET !
DAYTON, OHIO 45444

DESC FORM 193A

SEP 87 o U § OOVERNMENT PAINTING DFFICE 1008 —580-347




TABLE I. Electrical performance characteristics - Continued.
Test | Symbol | Conditions 1/ [Group A |Device|__ Limits | Unit
| | -55°C < T, < +125°¢ | subgroups| type | |
| | .75 VSV $5.25V | i | |
| | unless otherwise specified | | b Min [ Max |
I I | I | I
CMDLY setup time | tq |see figure 3 | 9,10,11 | O I 25 I | ns
| | | |
I I I I | |
I | | | 02 | 20 | |
I | | | I | |
I | | I | I I
| I I [ 03 | 15 | I
. | | I | | I |
| I I I | | |
CMDLY hold time | ty3 | | | att {1 |
[ I I | I I I
| I | | I | I
AEN setup time |ty | | | o | 25 | |
6/ I I | | I I
| | I ! | I
| | I | 02 | 20 |
| I I I I I
I | I I | I |
I | | | 03 | 15 | I
[ | | | I I I
I ! I ! | | |
AEN hold time 6/ | t45 | | | AtL | 0 | |
| I | f | I I
| | I | | | |
ALE, MCE active | tye |See figure 3, ¢ = 150 pF | o1 | 3 | 25 |
detay from CLK | | | | | | |
| | | | | I I
| I I [ 02 | 3 | 20 |
| | | | | 1 |
| | | | I | I
| | | | 03 | 3 | 16 |
I | I | | L |
| | I | I | |
ALE, MCE 1inactive | t17 I | | o | | 35 |
delay from CLK | | | | | | |
I I | |
2/ | I I | 02 25
| I I |
| I | |
I | | | 03 | | 19
| | | I I I
I | | I
DEN (write) | tyg | | | 0 35
inactive from ! | | | | |
CENL I I I | | |
2/ | | I | 02 | | 35 |
I I I ! I | |
I | I | | | |
| | I | 03 | 23 |
| | | | | | |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
I I I | I |
Test | Symbol | Conditions 1/ |Group A |Device|__ Limits Unit
| | -55°C < T, < +125°¢C |subgroups| type | | |
| | 475V <V <525V | | 1 |
| | unless otherwise specified | | | Min ﬁginax |
| I | | | I
DT/R Low from | tq9 |see figure 3, ¢, = 150 pF | 9,170,117 | 01 | | 40 | ns
CLK I | I I I [ |
| I | I I | I
| I | | 02 | | 25 |
I I I I I I I
| I I I | | |
I I I | 03 | | 23 |
I | I | I | I
I I I I | I |
DEN (read) active | tag | | j o4 | o | 50 |
from DT/R | I | | | | |
2/ I | | I I I I
I | | [ o2 | 0 | 35 |
| | | | I I I
I I I I I | |
I I I [ 03 | o | 20 |
| | I I | | |
I | I I I I I
DEN (read) inactive | toy | | o1 | 5 | 40 |
delay from CLK | ] | | | |
2/ I | I | I | |
| I | o2 | 5 | 335 |
I | I | I | |
I I I | I I I
I I I p o3 | 5 | 21 |
1 | | I I l |
| I I I I | |
DT/R high from DEN | t5, | | | o0 | 3 | 45 |
inactive | | | | ! | |
2/ I I I | I I I
I I I bo2 | 3 | 35 |
I | | | I 1 I
I I | | I I I
I | I | 03 | 3 | 20 |
I | I 1 1 |
| | | I I I I
DEN (write) active | tss | | | 01 | P3|
delay from CLK | | | | | 1 |
! | I | | I I
[ I [ | oz | | 30 |
| | I ] I I
| | | | | | I
I I | | 03 | P23
| | | I | I |
See footnotes at end of table.
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Electrical performance characteristics - Continued.

TABLE I.

Unit

1/

Conditions
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See figure 3, CL
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DEN active from

AEN 2/

See footnotes at end of table.

5962-90997

19

REVISION LEVEL

SIZE

STANDARDIZED
MILITARY DRAWING

DEFENSE ELECTRONICS SUPPLY CENTER

DAYTON, OHIO 45444

DESC FORM 193A

SEP 87

o U $ GOVERNMENT PRINTING OFFICE 10003850547




TABLE I. Electrical performance characteristics - Continued.
Test |symbol | Conditions 1/ |Group A |Device|__ Limits | Unit
| | -55°C £ T £ #125°C | subgroups!| type | | |
| | 475V <V £5.25V | { | | I
| | unless otherwise specified | L [ Min | Max |
I I | I | |
CMD active delay tog |see figure 3, C_ = 300 pF [9,10,11 | 01 | 3 | 40 | ns
from CLK 2/ | | | | ! | |
I I | | | | I
I | [ 2 | 3 | 25 |
| | I [ | |
| | | I | I
I | [ 03 | 3 | 20 |
| I | I | I |
| | ! I | | |
CMD inactive from | tzg | | | o1 | 5 | 30 |
CLk 2/ | | | | | | |
[ | | | [ I I
| | | [ 02 | 5 | 25 |
I | | | I | |
| I | [ I | I
| I | o3 | 5 | 2 |
I | [ I | | [
I | | I | | I
CMD inactive from | tg, | | | o1 | | 45 |
CEN 2/ | I I | I | |
| | | | I I |
| | | 102,03 | | 25 |
l I [ I | | |
I | I I | | |
CMD active from [ tsp | | | o1 | [ 25 |
CEN 2/ | | | I | | I
[ | | I | | |
I | | (02,03 | | 25 |
| | | | | | |
I I | | | | |
CMD inactive | tzz | | | Aty | |40 |
enable from AEN | | i | f | !
I | | | | | I
] I | [ [ I
| | I | | I |
CMD float delay |ty |see figure 3 | | | I 40 |
from AEN 7| | [ | | | !
| | | I I ] |
| | I | | I I
MB setup time | tzs | | I o1 | 25 | |
| | | | | ! |
| | | I | I I
| I | [ 02 | 26 | I
I | I | I | |
I I | [ | | I
| | | | 03 | 15 | |
| | | | | I |
| | | I I | I
M8 hold time | tzg | | | AL | 0O | f
1 | | | | | |
See footnotes at end of table.
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TABLE I.

Electrical performance characteristics - continued.

Test Symbol , Conditions 1/ Group A |Device Limits Unit
-55C = Tc = +125°C subgroups| type
4,75V < Ve £ 5.25V
unless otherwise specified Min Max
Command inactive tar See figure 3 C. = 300 pF 9,10,11 | ANN 40 ns
enable from MB(L)
Command float time tas See figure 3 40
from MB(H) 7/
DEN inactive from tao See figure 3 C. = 150 pF 01 40
MB(H)
02 30
03 26
DEN active from tao 01 35
MB(L)
2/
02 30
03 26
1/ The following pins are active low: READY, S,, MRDC, MWTC, So. I0 of M/I0, R of DT/R,
AEN of CEN/AEN, INTA, IORC, IOWC and CMD. The approved source of supply is unable to furnish
devices with a supply voltage range (Vcc) of 4.5 V minimum to 5.5 V maximum, which is desireable
for system applications, when the desired Vcc range is available it will be incorporated into
the next action of the document. Unless otherwise specified all test conditions shall be worst
case test conditions.
2/ Tested initially and at process and design changes. Thereafter guaranteed, if not tested, to
the limits specified in table I.
3/ Command outputs are INTA, IORC, IOWC, MRDC, MWTC.
4/ Control outputs are DT/R, DEN, ALE and MCE.
5/ Tested while outputs are unloaded, and inputs at Vec or GND.
B/ AEN is an asynchronous input. This specification is for testing purposes only, to assure
recognition at specific CLK edge.
71/ Float condition occurs when output current is less than I.o in magnitude.
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- _/
READY []1 20 [ vee
ck ]2 191750
s133 18 /i0
MCE [] 4 173 0T/R
ALEL]S 16 [ DEN
mB 6 15 [ CEN/AEN
CMODLY 17 14 3 CENL
MRDC []8 13 INTA
Mwic s 12 3 I0RC
eNno )10 1137 Iowe
FIGURE 1. Terminal connections.

DAYTON, OHIO 45444

THREE
STATE
COMMAND
STATUS OUTPUTS
SO S T
55 STATUS > INTA
i DECODER COMMAND » (ORC
M/10 ouTPUT » IOWC
LOGIC > WRDC
» MWTC
CONTROL
LK | state
MACHINE OUTPUTS
CONTROL
INPUTS
CEN/AEN » OT/R
CONTROL CONTROL > OEN
CENL INPUT OUTPUT -
CMDLY »  Locic LOGIC > ALE ’
READY > + MCE |
F 3
MB |
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STANDARDIZED SIZE 5962-90997
MILITARY DRAWING A -
DEFENSE ELECTRONICS SUPPLY CENTER REVISION LEVEL SHEET

BESC FORM 193A
SEP 87

o U 5 GOVERMMENT PRINTIMG OFFICE 1906—$80.-347




-t —an t e g
M/T0, S1, SO ™ tg f

LY S

STATUS, ALE, AND MCE CHARACTERISTICS

/7( t ,
e
L7y 3

CENL, CMDLY. AND DEN CHARACTERISTICS WITH
MB = 0 AND CEN = 1 DURING WRITE CYCLE

FIGURE 3. Switching waveforms and test circuit - Continued.

STANDARDIZED SIZE 5962-90997
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER REVISION LEVEL sHEET
DAYTON, OHIO 45444

DESC FORM 193A

U § GOVERNMENT PRINTING OFFICE 1985--350-547
SEP 87 :



TS —

—

ty3

Lo

CMDLY
\Eii‘%
— -

ty

ST

/1

223F-__

DT/R \
- { (
T
—— t20 —— -] t21

{1

DEN
— o t229 ¢

CcMD \

{ 7
1
\

N

= A

-
CENL {212;/*

FIGURE 3. Switching waveforms and test circuit - Continued.

READ CYCLE CHARACTERISTICS WITH MB = 0 AND CEN = 1

STANDARDIZED
MILITARY DRAWING

DEFENSE ELECTRONICS SUPPLY CENTER
'DAYTON, OHIO 45444

SIZE

A

5962-90997

REVISION LEVEL

sHeer ¢

DESC FORM 193A
SEP 87

o U § GOVERNMENT PRINTING OFFICE 1908-—580.547




e SR

_— e S
w777/ 7/ 7777777 RO

WRITE CYCLE CHARACTERISTIC WITH MB = 0 AND CEN = 1

—Tc—— —.t-n_f— ~~:~ TC‘——F"mk‘—_‘ TS v——"t- -Tp--

/N NS

A

*"J;tes}"‘

I
DEN { /7%
S
taqf=— P - "““l%eh
_ \
CMD S
-

DT/R

o

t??""'“
|/

V177777770717,

CEN CHARACTERISTICS WITH MB = 0

FIGURE 3. Switching waveforms and test circuit - Continued.

STANDARDIZED SIZE 5962-90997

MILITARY DRAWING A _

DEFENSE ELECTRONICS SUPPLY CENTER REVISION LEVEL SHEET 17
DAYTON, OHIO 45444

DESC FORM 193A
SEP 87

B U 5 GOVERNMENT PRINTING OFFICE 1008 —550.547



w /NN NN

”Hat‘mj

AEN
—~\_hses NOTE

taat"”

A
tos i‘"

CMD - — —

44 .

taof‘;m‘
N
"t21\"

NOTE: AEN is an asynchronous
shown in the waveforms.

I
*

AEN CHARACTERISTICS WITH MB = 1

input. AEN setup and hold time is specified to guarantee the response

MB CHARACTERISTICS WITH AEN/CEN = HIGH

FIGURE 3. Switching waveforms and test circuit - Continued.
STANDARDIZED SZE 5962-90997
MILITARY DRAWING
DEFENSE ELECTRONICS SUPPLY CENTER REVISION LEVEL SHEET 18
DAYTON, OHIO 45444

DESC FORM 193A
SEP 87

# U 5 GOVERNMENT PRINTING OFFICE 1008—~$50-547



AEADY —35

— FLOATING
wTe - - — SAUING FLOATING

MB CHARACTERISTICS WITH AEN/CEN = HIGH (CONTINUED)

NOTES:

1. MB is an asynchronous input. MB setup and hold times specified to guarantee the response shown
in the waveforms.

2. If the setup time, t35, is met two clock cycles will occur before CMD becomes active after the
falling edge of MB.

FIGURE 3. Switching waveforms and test circuit - Continued.
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3.7 certificate of conformance. A certificate of conformance as required for device class M in
MIL-STD-883 (see 3.1 herein) or device classes B and S in MIL-M-38510 or for device classes @ and V in
MIL-1-38535 shall be provided with each lot of microcircuits delivered to this drawing.

3.8 Notification of change for device class M. For device class M, notification to DESC-ECC of change
of product (see 6.2 herein) involving devices acquired to this drawing is required for any change as
defined in MIL-STD-480.

3.9 Verification and review for device class M. For device class M, DESC, DESC's agent, and the
acquiring activity retain the option to review the manufacturer's facility and applicable required
documentation. Offshore documentation shall be made available onshore at the option of the reviewer.

3.10 Microcircuit group assignment for device classes M, B, and S. Device classes M, B, and S devices
covered by this drawing shall be in microcircuit group number 105 (see MIL-M-38510,
appendix E).

3.11 Serialization for device class S. All device class S devices shall be serialized in accordance
with MIL-M-38510.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. For device class M, sampling and inspection procedures shall be in
accordance with section 4 of MIL-M-38510 to the extent specified in MIL-STD-883 (see 3.1 herein). For
device classes B and S, sampling and inspection procedures shall be in accordance with MIL-M-38510 and
method 5005 of MIL-STD-883, except as modified herein. For device classes Q and V, sampling and
inspection procedures shall be in accordance with MIL-I-38535 and the device manufacturer's QM plan.

4.2 Screening. For device class M, screening shall be in accordance with method 5004 of MIL-STD-883,
and shall be conducted on all devices prior to quality conformance inspection. For device classes B and
S, screening shall be in accordance with method 5004 of MIL-STD-883, and shall be conducted on all
devices prior to qualification and quality conformance inspection. For device classes Q and V, screening
shall be in accordance with MIL-I-38535, and shall be conducted on all devices prior to qualification and
technology conformance inspection. ‘

4.2.1 Additional criteria for device classes M, B, and S.

a. Burn~in test, method 1015 of MIL-STD-883.

(1) Test condition € or D. For device class M, the test circuit shall be submitted to
DESC-ECC for review with the certificate of compliance. For device classes B and S, the
test circuit shall be submitted to the qualifying activity.

2) TA = +125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in table IIA herein.
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4.2.2 Additional criteria for device classes Q and V.

a. The burn-in test duration, test condition and test temperature or approved alternatives shall be
as specified in the device manufacturer's QM plan in accordance with MIL-1-38535. The burn-in
test circuit shall be submitted to DESC-ECC with the certificate of compliance and shall be
under the control of the device manufacturer’s Technology Review Board (TRB) in accordance with
MIL-I-38535.

b. Interim and final electrical test parameters shall be as specified in table IIA herein.

c. Additional screening for device class V beyond the requirements of device class Q shall be as
specified in appendix B of MIL-1-38535 and as detailed in table IIB herein.

4.3 Qualification inspection.

4.3.1 Qualification inspection for device classes B and S. Qualification inspection for device
classes B and S shall be in accordance with MIL-M-38510. Inspections to be performed shall be those
specified in method 5005 of MIL-STD-883 and herein for groups A, B, C, D, and E inspections (see 4.4.1
through 4.4.5).

4.3.2 Qualification inspection for device classes § and V. Qualification inspection for device
classes Q and V shall be in accordance with MIL-1-38535. Inspections to be performed shall be those
specified in MIL-1-38535 and herein for groups A, B, C, D, and E inspections (see 4.4.1 through 4.4.5).

4.4 Conformance inspection. Quality conformance inspection for device class M shall be in accordance
with MIL-STD-883 (see 3.1 herein) and as specified herein. Quality conformance inspection for device
classes B and S shall be in accordance with MIL-M-38510 and as specified herein. Inspections to be
performed for device classes M, B, and S shall be those specified in method 5005 of MIL-STD-883 and
herein for groups A, B, C, D, and E inspections (see 4.4,1 through 4.4.5). Technology conformance
inspection for classes Q and V shall be in accordance with MIL-1-38535 including groups A, B, C, D, and E
inspections and as specified herein except where option 2 of MIL-1-38535 permits alternate in-line
control testing.

4.4.1 Group A inspection.

a. Tests shall be as specified in table [IA herein.

b. For device class M, subgroups 7 and 8 tests shall consist of verifying the functionality of
the device. These tests form a part of the vendor's test tape and shall be maintained and
available from the approved sources of supply. For device classes B and S, subgroups 7 and 8
tests shall include verification of the device functionality as approved by the qualifying
activity. For device classes Q and V, subgroups 7 and 8 shall include verifying the
functionality of the device; these tests shall have been fault graded in accordance with
MIL-STD-883, test method 5012 {see 1.5 herein).

c. Subgroup 4 (Cecuw. Cin and Co measurements) shall be measured only for the initial
test and after process or design changes which may affect capacitance. A minimum sample
size of five devices with zero rejects shall be required.

d. Subgroups 5 and 6 in table I, method 5005 of MIL-STD~883 shall be omitted.

4.4.2 Group B inspection. The group B inspection end-point electrical parameters shall be as
specified in table IIA herein.

4.4.3 Group C inspection. The group C inspection end-point electrical parameters shall be as
specified in table IIA herein.
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4.4.3.1 Additional criteria for device classes M, B, and S. Steady-state life test conditions, method
1005 of MIL-STD-883:

a. Test condition C or D. For device class M, the test circuit shall be submitted to DESC-ECC for
review with the certificate of compliance. For device classes B and S, the test circuit shall
be submitted to the qualifying activity.

b. Ty = +125°C, minimum.

c. Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.

4.4.3.2 Additional criteria for device classes @ and V. The steady-state life test duration, test
condition and test temperature or approved alternatives shall be as specified in the device
manufacturer's GM plan in accordance with MIL-1-38535. The steady-state life test circuit shall be
submitted to DESC-ECC with the certificate of compliance and shall be under the control of the device
manufacturer's TRB in accordance with MIL-I-38535.

4.4.4 Group D inspection. The group D inspection end-point electrical parameters shall be as
specified in table IIA herein.

4.4.5 Group E inspection. Group E inspection is required only for parts intended to be marked as
radiation hardness assured (see 3.5 herein). RHA levels for device classes B, S, Q, and V shall be M, D,
R, and H and for device class M shall be M and D. RHA quality conformance inspection sample tests shall
be performed at the RHA level specified in the acquisition document.

a. RHA tests for device classes B and S for levels M, D, R, and H or for device class M for levels
M and D shall be performed through each level to determine at what levels the devices meet the
RHA requirements. These RHA tests shall be performed for initial qualification and after
design or process changes which may affect the RHA performance of the device.

b. End-point electrical parameters shall be as specified in table IIA herein.

c. Prior to total dose irradiation, each selected sample shall be assembled in its qualified
package. It shall pass the specified group A electrical parameters in table I for subgroups
specified in table IIA herein.

d. For device classes M, B, and S, the devices shall be subjected to radiation hardness assured
tests as specified in MIL-M-38510 for RHA Level being tested, and meet the postirradiation
end-point electrical parameter Limits as defined in table I at T, = +25°C t5 percent, after
exposure.

e. Prior to and during total dose irradiation testing, the devices shall be biased to establish a
worst case condition as specified in the radiation exposure circuit.

f. For device classes M, B, and S, subgroups 1 and 2 in table V, method 5005 of MIL-STD-883 shall
be tested as appropriate for device construction.

g. When specified in the purchase order or contract, a copy of the RHA delta Limits shall be
supplied.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-M-38510
for device classes M, B, and S and MIL-1-38535 for device classes Q and V.
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TABLE IIA. Electrical test requirements.
| ! l |
| | Subgroups | Subgroups |
| Test requirements | (per method 5005, table I) | (per MIL-I-38535, |
I I | table IIL) |
| | | I | B
| | Device | pevice | Device | Device | Device |
| | class | class | class | class | class
[ | M | B ! S | @ | Vv |
| | I | | | |
| Interim electrical ! | | 1.7 | | 1,7 |
| parameters (see 4.2) | i | | | |
I | l/ | 3/ |2/ | A/ | [
| Final electrical |1,2,3 11,2,3 11,2,3,7, 11,2,3,7, 11,2,3,7, |
| parameters (see 4.2) |8 ,9L47 | LQJ 1 18,9,10,11 |8,9,10,11 |8,9,10,11 |
| | | | | | |
| Group A test j1.2,3,4,7 |1 , .3,4,71,2,3,4,711,2,3,4,7 | 1.2,3,4,7 |
| requirements (see 4.4) 18,9,10,11 18,9,10,11 |.8,9,10,11 [8,9,10,11 |8,9,10,11
I | { | | | |
| Group B end-point electrical | | | 1?5'3'7{51 |1Q§'$’7;$|
| parameters (see 4.4) ] ] | |
I I | | | | |
| Group C end-point electrical | 2,8a,70 | 2,8a,10 | y 2,8a,10 | |
| parameters (see 4.4) | | | ] | |
I | | [ | I [
| Group D end-point electrical | 2,8a,70 | 2,8a,10 [2,7,8a,10 | 2,8a,10 |2,7,8a,10 |
|  parameters (see 4.4) | | | | | |
| | I I | | I
| Group E end-point electrical | 2,8a,10 | 2,8a,10 | 2,8a,10 | 2,8a,10 | 2,8a,10
|  parameters (see 4.4) | | | | | |
1/ PDA applies to subgroup 1.
2/ PDA applies to subgroups 1 and 7.
TABLE IIB. Additional screening for device class V.

| | [ |

| Test ] MIL-STD-883, test method |Lot requirement |

] | I 1

| I I I

|Particle impact | 2020 | 100% |

| noise detection | | 1

I | | |

| Internal visual | 2010, condition A or | 100% |

| | approved alternate 1

| | | I

|Nondestructive | 2023 or | 100% |

] bond pull | approved alternate | |

I I I

|Reverse bias | 1015 | 100% |

| burn-in | ! |

| | I |

|Burn-in | 1015, total of 240 hours | 100% |

1 | at +125°C | |

I | | |

|Radiographic ] 2012 | 100% |
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6. NOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use for Government
microcircuit applications (original equipment), design applications, and logistics purposes.

6.1.1 Replaceability. Microcircuits covered by this drawing will replace the same generic device
covered by a contractor-prepared specification or drawing.

6.1.2 Substitutability. Device classes B and Q devices will replace device class M devices.
6.2 Configuration control of SMD's. ALl proposed changes to existing SMD's will be coordinated

with the users of record for the individual documents. This coordination will be accomplished in
accordance with MIL-STD-481 using DD Form 1693, Engineering Change Proposal (Short Form).

6.3 Record of users. Military and industrial users shall inform Defense Electronics Supply Center
when a system application requires configuration control and which SMD's are applicable to that system.
DESC will maintain a record of users and this list will be used for coordination and distribution of
changes to the drawings. Users of drawings covering microelectronic devices (FSC 5962) should contact
DESC-ECC, telephone (513) 296-6022.

6.4 Comments. Comments on this drawing should be directed to DESC-ECC, Dayton, Ohio 45444, or
telephone (513) 296-8525.

6.5 Symbols, definitions, and functional descriptions.

|
Symbol | Type | Name and function
l

CLK

-

|System clock provides the basic timing control for the device. Its frequency
|is twice the internal processor clock frequency. The falling edge of this input
|signal establishes when inputs are sampled and command and control

|outputs change.

|

I _

|Bus cycle status starts a bus cycle and, along with M/10, defines the type of
|bus cycle. These inputs are active LOW. A bus cycle is started when either

$1 or SO is sampled LOW at the falling edge of CLK. Setup and hold times must
be met for proper operation.

%]
Q

~
(7]
-
-

| Bus Cycle Status Definition

T

S B
/10 | s1 | sO | Type of Bus Cycle
[
| 0 |0 } 0 | Interrupt Acknowledge
| 0 |0 |1 | 1/0 Read
| 0 |1 |0 | L/0urite
| 0 |1 |1 | None; Idle
| 1 |0 ] O | Halt or Shutdown
| % |0 |1 | Memory Read
| 1 |1 | 0 | Memory Write
| 1 11 |1 | None; Idle
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6.5 Symbols, definitions, and functional descriptions - Continued.

Symbol Type Name and function
— I
n/10 1 |Memory or I/0 select determines whether the current bus cycle is in the memory
| space or 1/0 space. When LOW, the current bus cycle is in the 1/0 space.

| Setup and hold times must be met for proper operation.

MB ] 1 |Multibus mode select determines timing of the command and control outputs. When

| |HIGH, the bus controller operates with MULTIBUS 1 compatible timings. When LOW,

| the bus controller optimizes the command and control output timing for short

|bus cycles. The function of the CEN/AEN input pin is selected by this signal.

] |This input is typically a strapping option and not dynamically changed.

1 I

1 |command enable Llatched is a bus controller select signal which enables the bus
jcontroller to respond to the current bus cycle being initiated. CENL is an
Jactive HIGH input latched internally at the end of each T, cycle. CENL is

used to select the appropriate bus controller for each bus cycle in a system

where the CPU has more than one bus it can use. This input may be connected to

|VCc to select the device for all transfers. No control inputs affect CENL.

| Setup and hold times must be met for proper operation.

CENL

CMDLY 1 Command delay allows delaying the start of a command. CMDLY is an active HIGH
input. If sampled HIGH, the command output is not activated and CMDLY is again
sampled at the next CLK cycle. When sampled LOW the selected command is
enabled. If READY is detected LOW before the command output is activated, the
|device will terminate the bus cycle, even if no command was issued. Setup and
fhold times must be satisfied for proper operation. This input may be connected
[to GND if no delays are required before starting a command. This input has no
|effect on the device control outputs.

READY 1 |READY indicates the end of the current bus cycle. READY is an active LOW input.
|MULTIBUS 1 mode requires at least one wait state to allow the command outputs to
become active. READY must be LOW during reset, to force the device into the

idle state. Setup and hold times must be met for proper operation.

I
I
|
I
|
I
I
I
|
|
I
I
I
I
|
|
I
I
|
I
I
I
|
|
CEN/AEN | 1 | Command enable/address enable controls the command and DEN outputs of the bus
| |controller. CEN/AEN inputs may be asynchronous to CLK. Setup and hold times
} |are given to assure a guaranteed response to synchronous inputs. This input
| |may be connected to V.. or GND.
I
I
I
I
I
|
|
|
|
|
|
L

|When MB is HIGH this pin has the AEN function. AEN is an active LOW input
|which indicates that the CPU has been granted use of a shared bus and the bus
[controller command outputs may exit 3-state OFF and become inactive (HIGH).
|AEN HIGH indicates that the CPU does not have control of the shared bus and
|forces the command outputs into 3-state OFF and DEN inactive (LOW).

|

|When MB is LOW this pin has the CEN function. CEN is an unlatched active HIGH
[input which allows the bus controller to activate its command and DEN outputs.
|with MB LOW, CEN LOW forces the command and DEN outputs inactive but does not
|tri-state them.
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6.5

Symbols, definitions, and functionat descriptions - Continued.

Symbol

ALE

|
Type | Name and function
I

0

|Address Latch enable controls the address latches used to-hold an address
|stable during a bus cycle. This control output is active HIGH. ALE will not be
|issued for the halt bus cycle and is not affected by any of the control inputs.

l

MCE

|

|Master cascade enable signals that a cascade address from a master interrupt
|controller may be placed onto the CPU address bus for Latching by the address

| Latches under ALE control. The CPU's address bus may then be used to
|broadcast the cascade address to slave interrupt controllers so only one of
|them will respond to the interrupt acknowledge cycte. This control output is
jactive HIGH. MCE is only active during interrupt acknowledge cycles and is not
|affected by any control input. Using MCE to enable cascade address drivers
|requires latches which save the cascade address on the falling edge of ALE.

1

DEN

[ .

|pata enable controls when data transceivers connected to the local data bus

| should be enabled. DEN is an active HIGH control output. DEN is delayed for
|write cycles in the MULTIBUS 1 mode.

|

DT/R

|Data transmit/receive establishes the direction of data flow to or from the
|local data bus. When HIGH, this control output indicates that a write bus cycle
|is being_performed. A LOW indicates a read bus cycle. DEN is always inactive
|when DT/R changes states. This output is HIGH when no bus cycle is active.
|DT/R is not affected by any of the control inputs.

I

10WC

—_—

|

|1/0 write command instructs an 1/0 device to read the data on the data bus.
|This command output is active LOW. The MB and CMDLY input control when this
|output becomes active. READY controls when it becomes inactive.

IORC

2

|1/0 read command instructs an 1/0 device to place the data onto the data bus.
This command output is active LOW. The MB and CMDLY input control when this
joutput becomes active. READY controls when it becomes inactive.

MWTC

I

|Memory write command instructs a memory device to read the data on the data
lbus. This command output is active LOW. The MB and CMDLY inputs control when
|this output becomes active. READY controls when it becomes inactive.

}

MRDC

l

{Memory read command instructs the memory device to place the data onto the data
|bus. This command output is active LOW. The MB and CMDLY inputs control when
|this output becomes active. READY controls when it becomes inactive.

|

INTA

I A I S

l

| Interrupt acknowledge tells an interrupting device that its interrupt request
|is being acknowledged. This command output is active LOW. The MB and CMDLY

| inputs control when this output becomes active. READY controls when it becomes
| inactive.
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6.5 Symbols, definitions, and functional descriptions - Continued.

| I
Symbol | Type | Name and function

l |

Vee | | System power: +5 V power supply
I |
I |

GND | |System ground: 0V
{ |

6.6 One part - ohe part number system. The one part - one part number system described below has been
developed to allow for transitions between identical generic devices covered by the four major
microcircuit requirements documents (MIL-M-38510, MIL-H-38534, MIL-I-38535, and 1.2.1 of MIL-STD-883)
without the necessity for the generation of unique PIN's. The four military requirements documents
represent different class levels, and previously when a device manufacturer upgraded military product
from one class Level to another, the benefits of the upgraded product were unavailable to the Original
Equipment Manufacturer (OEM), that was contractually locked into the original unigque PIN. By
establishing 4 one part number system covering all four documents, the OEM can acquire to the highest
class level available for a given generic device to meet system needs without modifying the original
contract parts selection criteria.

Example PIN Manufacturing Document

Military documentation format under new system source Listing isting
New MIL-M-38510 Military Detail 5962-XXXXXZZ(8 or S)YY QPL-38510 MIL-BUL-103
Specifications (in the SMD format) (Part 1 or 2)
New MIL-H-38534 Standardized Military 5962-XXXXXZZ(H or KMYY QML-38534 MIL-BUL-103
Drawings
New MIL-I-38535 Standardized Military 5962-XXXXXZ1(Q or ¥IYY QML-38535 MIL-BUL-103
Drawings
New 1.2.1 of MIL-STD-883 Standardized 5962-XXXXXZZ(M)YY MIL-BUL-103 MIL-BUL~-103

Military Drawings

6.7 Sources of supply.

6.7.1 Sources of supply for device classes B and S. Sources of supply for device classes B and S are
listed in QPL-38510.

6.7.2 Sources of supply for device classes @ and V. Sources of supply for device classes Q and V are
tisted in QML-38535. The vendors listed in QML-38535 have submitted a certificate of compliance (see 3.6
herein) to DESC-ECC and have agreed to this drawing.

6.7.3 Approved sources of supply for device class M. Approved sources of supply for ciass M are
listed in MIL-BUL-103. The vendors Listed in MIL-BUL-103 have agreed to this drawing and a certificate
of compliance (see 3.6 herein) has been submitted to and accepted by DESC-ECC.
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STANDARDIZED MILITARY DRAWING SOURCE APPROVAL BULLETIN

DATE: 91-10-22

Approved sources of supply for SMD 5962-90997 are listed below for immediate acquisition only and shall
be added to MIL-BUL-103 during the next revision. MIL-BUL-103 will be revised to include the addition or
deletion of sources. The vendors Listed below have agreed to this drawing and a certificate of
compliance has been submitted to and accepted by DESC-ECC. This bulletin is superseded by the next dated
revision of MIL-BUL-103.

| | I
| Standardized | Vendor | vendor |
| military drawing | CAGE | similar

| PIN | number | PIN 1/ |
| o P
| 5962-9099701MRX | 34649 i MDB2C288-6 |
| | l |
l | | |
| 5962-9099702MRX | 34649 | MD82c288-8 |
: —
| 5962-9099703MRX | 34649 1 MD82C288-10 |
l I l I

1/ Caution. Do not use this number for item
acquisition. Items acquired to this number may
not satisfy the performance requirements of
this drawing.

Vendor CAGE Vendor name
number and address
34649 Intel Corporation

3065 Bowers Avenue

Santa Clara, CA 95051

Point of contact: 5000 W. Williams Field Road
Chandler, AZ 85224

| The information contained herein is disseminated for convenience only and |
| the Government assumes no liability whatsocever for any inaccuracies in this |
| information bulletin. i




