MIL-M-38510/24A
5 April 1984

l QUALIFICATIONl agfsgsggérldg/“
REOUIREMENTS o
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MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, TTL, NAND BUFFERS, HIGH SPEED,
MONOLITHIC SILICON

I IMACTIVE FOR MEW DESIGM AFTER DATE OF THIS REVISION.

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for monolithic sil-

icon TTL, high speed positive NAND buffer microcircuits. One product assurance class
and a choice of case outlines and lead finishes are provided and are reflected in the

complete part number.

1.2 Part number. The part number shall be in accordance with MIL-M-38510, with
the exception that the "JAN" or "J" certification shall not be used.

1.2.1 Device type. The device type shall be as follows:

Device type Circuit
Dual, 4-input, positive NAMD buffer, high speed

1.2.2 Device class. The device class shall be the product assurance level as
defined in MIL-M-38510.

1.2.3 Case outlines. The case outlines shall be designated as follows:

Letter Case outlines, (see MIL-M-38510, appendix C
A F-1 (14-Tead, 174" x 1/47), flat package
B F-3 (14-1ead, 1/8" x 1/4"), flat package
c n-1 (14-1ead, 1/4" x 3/4"), dual-in-l1ine package
D F-2 (1 4-1ead, 1/4" x 3/8"), flat package

1.3 Absolute maximum ratings.

Supply voltage range- - - - - - - - - - - -0.5 V dc to 7.0 V dc¢
Input voltage range - - - - - - - - . _ . -1.5 V dc at -12 mA to 5.5 V dc
Storage temperature range - - - - - - -865°C to +150°C
Maximum power dissipation, (Pp) 1/- - - 134 pW dc per buffer
Lead temperature (soldering 10 seconds) - - +300°C
Thermal resistance, junction to case (BJC)
Cases A, B, and D - - - - . - - - - - _ 0.15° L C/mu
Case C- - - - - - - - - - - n.os’ JC/mW:
Junction temperature (TJ) - - - - - - - - +175°C

1.4 Recommended operating conditions.

Supply voltage (Ve - 4.5 V dc minimum to 5.5 V dc maximum
2.

Minimum high 1eve? 1nput vo1tage (VIH)- - 0 Vv dc
Maximum low level input voltage (Vy ) - - 0.8 V dc
Normalized fanout (each output) 2/- - - - 30 maximum

Case operating temperature range (Tg) - - _55°C to +125°C

1/ Must withstand the added Pp due to short circuit tests (e.g., Ipg).
7/ Device will fanout in both high and low levels to the specified number of inputs

of the same device type as that being tested.

Beneficial comments (recommendations, additions, deletions) and any perti-
nent data which may be of use in improving this document should be addressed

to: Rome Air Development Center (RBE-2), Griffiss AFB, NY 13441, by using
the self-addressed Standardization Document Improvement Proposal (DD Form
1426) appearing at the end of this document or by letter.

FSC 5962
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2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards. Unless otherwise specified, the
following specifications and standards, 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 specifictaion to the extent specified herein.

SPECIFICATION

MILITARY

MIL-M-38510 - Microcircuits, General Specification For.

STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.

(Copies of specifications, standards, handbooks, drawings, and publications
required by manufacturers in connection with specific acquisition functions should be
obtained from the contracting activity or as directed by the contracting officer.)

2.2 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein, the text of this specification shall
take precedence.

3. REQUIREMENTS

3.1 Detail specifications. The individual item requirements shall be in
accordance with MIL-M-38510, 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 and herein.

3.2.1 Logic diagram and terminal connections. The logic diagram and terminal
connections shall be as specified on figure T.

3.2.2 Truth tables. The truth tables shall be as specified on figure 2.

3.2.3 Case outlines. The case outlines shall be as specified in MIL-M-38510 and
in 1.2.3 herein.

3.3 Lead material and finish., The lead material and finish shall be in accordance
with MIL-M-38510 (see 6.4).

3.4 Electrical performance characteristics. The electrical performance
characteristics are as specified in table I, and apply over the full recommended case
operating temperature range, unless otherwise specified.

3.5 Electrical test requirements. The electrical test requirements shall be the
subgroups specified in tabTe TI. The electrical tests for each subgroup are
described in table III.

3.6 Marking. Marking shall be in accordance with MIL-M-38510. The "JAN" or "Jg"
certification mark shall not be used.

3.7 Manufacturer eligibility. To be eligible to supply microcircuits to this
specification, a manufacturer shall have manufacturer certification in accordance
with MIL-M-38510 for at least one line. Not necessarily the line producing the
device type described herein.

3.8 Certification. Certification in accordance with MIL-M-38510 is not required
for this device.
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TABLE I. Electrical performance characteristics.

T [ [ [ Limits ] |
l Test |Symbol | , Conditions | T™Min T Max [unit |
| | | -55°C < T < *125°C | | | I
| i | I | | |
T I [ | | I I
|High-Tevel output voltage |Vgy [Veg = 4.5V, Viy = 0.8V (2.4 | | v |
| I lIgy = -1.5 mA 1/ l l I |
| J | { | | |
T [ [ I | ] |
|Low-level output voltage [Vqg_ IVge = 4.5V, Igp = 60 mA | j0.4 | v |
| | [VIy = 2.0 V for all inputs | I | I
| | Io% gate under test 1/ | | { |
| | | ! | | |
T I f I I ] |
[Input clamp voltage [Vic IVeg = 4.5V, Iy = -12 mA I |-1.5 |V |
| [ | | | | |
T I I [ I I T
}High-]eve] input current {IIHI 1VCC = 5.5V, Viy = 2.4 V 2/ : { 100 = uh }
T [ T I | [ |
{High-1evel input current }IIHZ IVCC = 5.5V, Viy = 5.5 Vv 2/ | | 1 | mA |
~ I j | |
T I I ] ] ] |
:Low—leve1 input current |l IVeg = 5.5V, Viy = 0.4 V 1/ }-2 l -4 {mA {
] |
T I [ I I I I
[Short circuit output l[Igs Ve = 5.5 vV 2/ 3/ [-40 |-125 | mA |
lcurrent | | -7 { i | |
| | | I I | I
[ | | 1 ] | |
{High-]eve1 supply current =ICCH }VCC = 5.5V 2/, Viy =0V % % 16 { mA i
I | | I | | |
{Low—]eve1 supply current %ICCL %VCC = 5.5V, Viy = 4.5V } } 40 l mA l
T [ ] ! ] | |
|Propagation delay time, Itpyy IC_ = 50 pF -10% 2 120 | ns |
lhigh-to-Tow-level [ IR = 93q #5% I I | I
| | | | | | |
T I | ] | | T
IPropagation delay time, ltpLy 1CL = 50 pF -10% 2 |20 | ns |
|Tow-to-high-Tevel [ [R[ = 930 #5% | I [ |
I I | | ! | !
I/ ATT unspecified inputs at 5.5 volts.
Z/ A1l unspecified inputs grounded.
3/ Not more than one output should be shorted at a time.
TABLE I1I. Electrical test requirements.
| [Subgroups |
i MIL-STD-883 | (see I
| test requirements Itable I11)]|
I ass B
I | devices |
[Tnterim eTectrical test parameters T 1 ]
|{pre burn-in) (method 5004) | |
[Final electrical test parameters [1*%,2,3,9 |
| (method 5004) | |
|Group A test requirements 1,2,3,9 T
|{method 5005) | |
TGroup C end-point electrical test [ 1,2,3 ]
Jparameters {method 5005) | I
TAdditional electrical subgroups [ 10,11 T
I !

Ifor group C inspection

*PDA applies to subgroup I (see 4.2c).
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4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in

accordance with MIL-M-38510 and methods 5005 and 5007, as applicable, of MIL-STD-883,

except as modified herein.

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,

and shaTT be conducted on all devices prior to quality conformance inspection. The
following additional criteria shall apply:

a. Burn-in test (method 1015 of MIL-STD-883).

(1) Test condition D , using the circuit shown on figure 3, or equivalent.

(2) Tp = *+125°C minimum.

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

II, except interim electrical parameter tests prior to burn-in are optional
at the discretion of the manufacturer.

c. The percent defective allowable (PDA) for class B devices shall be 10 percent

based on failures from group A, subgroup 1 tests after cooldown as final
electrical test in accordance with method 5004 of MIL-STD-883, and with no

intervening electrical measurements. If interim electrical parameter tests

are performed prior to burn-in, failures resulting from pre burn-in screening

may be excluded from the PDA. If interim electrical parameter tests prior
burn-in are omitted, then all screening failures shall be included in the

PDA. The verified failures of group A, subgroup 1 after burn-in divided by
the total number of devices submitted for burn-in in that lot shall be used

to determine the percent defective for that lot, and the lot shall be
accepted or rejected based on the PDA for the applicable device class.

4.3 Qualification inspection. Qualification inspection is not required.

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-38510. Inspections to be performed shall be those specified
method 5005 of MIL-STD-883 and herein for groups A, B, C, and D inspections (see
4.4.1 through 4.4.4). Generic test data (see 6.5) may be used to satisfy the
requirements for groups C and D inspections. Quality conformance inspection shall
completed on the specific devices covered by this specification before they are
shipped.

4.4.1 Group A inspection. Group A inspection shall be in accordance with table
of method 5005 of MIL-STD-883 and as follows:

a. Tests shall be as specified in table II herein.

b. Subgroups 4, 5, 6, 7, and 8 of table I of method 5005 of MIL-STD-883 shall
omitted.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table
of method 5005 of MIL-STD-883.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table
III of method 5005 of MIL-STD-883 and as follows:

to

in

be

be

11

a. End-point electrical test parameters shall be as specified in table Il herein.

b. Subgroups 3 and 4 shall be added to the group C inspection requirements for

class B devices and shall consist of the tests, conditions, and limits
specified for subgroups 10 and 11 of group A inspection.

c. Steady state 1ife test {method 1005 of MIL-STD-883) conditions:

(1) Test condition D , using the circuit shown on figure 3, or equivalent.

(2) Tp = +125°C minimum.

(3) Test duration: 1,000 hours, except as permitted by appendix B of
MIL-M-38510.
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Device type 01

Vee 2D 2C NC 2B 2A 2Y

13fji2pd i j1oj 91l s

Ff12]]31i4115{161|{7
A IB NC IC ID 1Y GND

Case A, Band D

FIGURE 1.

Case C

NC-No internal connection

Logic diagram and terminal connections (top views).

Device type 01

Truth table

Input

Output

Y

ol el i< el =+l el e+ B ol = el oo o= = I Y B 3
a-lle-l ol =l - Nl i< >l== B ol milt= = - cnll en il o+]
acliefi= ol J ol ;N ml mlie= fe R+ R < Rl ol ull ol Ne!

acfievfiarfierfarficrfecRe ol ml ol ol ol ol ol ol N e

(= cfie-li-> [ rRerfiefo-leofienlerfar o fiasfiengas

Positive logic Y = ABCD

FIGURE 2. Truth table.
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e —— 680N £5%
SEE o 5V
NOTE ! | _¢_ _ __|

NOTES:

1. One input of each buffer shall be driven. Remaining buffer inputs shall be connected to
Vcc through appropriate current limiting resistors.

2. Vec=5.0V.

3.

If parallel excitation is used, clock frequency shall be 100 KHz with minimum V;, = 3V
and minimum duty cycle of 50%.

FIGURE 3. Burn-in and life test circuit.
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Device type 01

+2.4y VCC =50V OUTPUT
©
PRR = |MHz | RL
Zoyr=5cH BUFFER
INPUT UNDER —i¢
PULSE | TEST
GENERATOR ! _1 (SEE
CL NOTE 3)
500 NOTE |
7 +1.5ns —el p— —’! fa— 7t 1.5ns
: | (AN (P 3.0£0.2V
INPUT :
WAVEFORM |
|
0.7 V. 0.7V 0+0.2V

I

: |

i I
OUTPUT | :l

WAVE FORM :LSV ,

! !

|

' !

! |
i
—a]tPHL ‘Q— —O:'PLH jo—

NOTES:

1. Including scope probe, wiring, and stray capacitance, without package in test fixture,
Cy, = 50 pF —-10% minimum.

2. Voltage measurements are to be made with respect to network ground terminal.

3. All diodes are 1N3064 or equivalent.

4. Ry = 93Q £5%.

FIGURE 4. Switching time test circuit.
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4.4,4 Group D inspection. Group D inspection shall be in accordance with table 1V
of method 5005 of MIL-S1D-883. End-point electrical test parameters shall be as
specified in table II herein.

4.5 Methods of inspection. Methods of inspection shall be specified as follows.

4.5.1 Voltage and current. All voltages given are referenced to the @icrgcircuit
ground terminal. Currents given are conventional and positive when flowing into the

referenced terminal.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging of microcircuits shall
be as specified in MIL-M-38510.

6. NOTES

6.1 Intended use. Microcircuits conforming to this specification are intended for
logistic support of existing equipment.

6.2 Ordering data. The contract or purchase order should specify the following:

a. Complete part number (see 1.2).

b. Requirements for delivery of one copy of the quality conformance
inspection data pertinent to the device inspection lot to be supplied with
each shipment by the device manufacturer, if applicable.

c. Requirements for certificate of compliance, if applicable.

d. Requirements for notification of change of product or process to
contracting activity in addition to notification to the qualifying
activity, if applicable.

e. Requirements for packaging and packing.

f. Requirements for special carriers, lead lengths, or lead forming, if
applicable. These requirements shall not affect the part number. Unless
otherwise specified, these requirements will not apply to direct purchase
by or direct shipment to the Government.

6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitions used herein are defined in MIL-M-38510, MIL-STD-1331, and as follows:

GND - - - - - - - - o - . Electrical ground (common terminal)
Iyy - = = = = = = = - - - Current flowing into an input terminal
VIN - - = = = = - - - - - Voltage level at an input terminal

Tg- - = = = = = = = - - - Case temperature

6.4 Logistic support. Lead materials and finishes (see 3.3), are interchange
able. UnTess otherwise specified, microcircuits acquired for Government logistic
support will be acquired to device class B (see 1.2.2) and lead material and finish ¢
(see 3.3). Longer length leads and lead forming shall not affect the part number,

6.5 Generic test data. fGeneric test data may be used to satisfy the requirements
of 4.4.3. Group C generic test data shall be on date codes no more than one year old
and on a die in the same microcircuit group (see appendix £ of MIL-M-38510) with the
same material, design and process and from the same plant as the die represented.
Group D {see 4.4.3) generic data shall be on date codes no more than one year old and
on the same package type (see terms, definitions, and symbols of MIL-M-38510) and
from the same plant as the package represented. The vendor is required to retain the
generic data for a period of not Tess than 36 months from the date of shipment.

10
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6.6 Substitutability. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specification will functionally
replace the listed generic-industry type. Generic-industry microcircuit types may
not have equivalent operational performance characteristics across military
temperature ranges or reliability factors equivalent to MIL-M-38510 device types and
may have slight physical variations in relation to case size. The presence of this
information shall not be deemed as permitting substitution of generic-industry types
for MIL-M-38510 types or as a waiver of any of the provisions of MIL-M-38510.

Military device Generic-industry
type type
01 54H40

6.7 Ordering guidance. Since the qualification and certification requirements
have been removed from the specification, orders may be placed immediately.

6.8 Changes from previous issue. Asterisks are not used in this revision to
identify changes with respect to the previous issue due to the extensiveness of the
changes.

Custodians: Preparing activity:

Army - ER Air Force - 17
Navy - EC
Air Force - 17 (Project 5962-0658)

Review activities:
Army - AR, MI
Navy - 0S, SH
Air Force - 11, 19, 85, 99
DLA - ES

User activities:
Army - SM
Navy - AS, CG, MC

Agent:
DLA - ES
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