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MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, CMOS, COMPLEMENTARY PAIR PLUS INVERTER,
AND-OR-SELECT EXCLUSIVE OR GATES, EXPANDABLE 8-INPUT GATE,
MONOLITHIC SILICON

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
silicon, CMOS logic microcircuits. Two product assurance classes and a choice of
case outlines and lead finishes are provided for each type and are reflected in the
complete part number.

1.2 Part number. The part number shall be in accordance with MIL-M-38510, and as
specified herein.

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

Device type Circuit
01 Dual complementary pair plus inverter
02 Quad AND-OR-select gate
03 Quad 2-input exclusive OR gate
04 Multi-function expandable 8-input gate
51 Dual complementary pair plus inverter
5¢ Quad AMD-OR-select gate
53 Quad Z2-input exclusive OR gate
54 Multi-function expandable 8-input gate

1.2.2 Device class. The device class shall be the product assurance level as
defined in MIL-MN-385T0.

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

Qutline letter Case outline, (see MIL-M-38510, appendix C)

A F-1 (14-1ead, 1/4" x 1/4"), flat package

C D-1 (14-lead, 1/4" x 3/4"), dual-in-line package

D F-2 (14-1ead, 1/4" x 3/8"), flat package

E D-2 (16-1ead, 1/4" x 7/8"), dual-in-line package

F F-5 (16-1ead, 1/4" x 3/8"), flat package

X F-1 (14-1ead, 1/4" x 1/4"), flat package, except
A dimension = 0.1" (2.54 mm maximum)

Y F-2 (14-lead, 1/4" x 3/8"), flat package, except
A dimension = 0.1" {(2.54 mm maximum)

JA F-5 (16-Tead, 1/4" x 3/8"), flat package, except
A dimension = 0.1" (2.54 mm maximum)

NOTES :

1. As an exception to 3.5.6.2.3 of MIL-M-38510, for case outlines X, Y, and Z
only, the leads of bottom brazed ceramic packages (i.e., configuration 2 of
case outlines F-1, F-2, or F-5) may have electroless nickel undercoating which
shall be 50 to 200 microinches (1.27 to 5.08 um) thick provided the lead finish
is hot solder dip (i.e., finish letter A) and provided that, after any lead
forming, an additional hot solder dip coating is applied which shall extend
from the outer tip of the lead to no more than 0.015 inch (0.38 nm) from the
package edge.

2. For bottom or side brazed packages, case outlines X, Y, and Z only, the S
dimension may go to .000 inch (.00 mm) minimum.

|Beneficial comments (recommeéndations, additions, deletions) and any pertinent data
fwhich may be of use in improving thi: document should be addressed to: NASA/ Parts
IProject Office, NASA Goddard Space Flight Center, Code 311.A, Greenhelt, MD 20771,
by using the self-addressed Standardization Document Improvement Proposal

(DD Form 1426) appearing at the end of this document or by letter.

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlinited.
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1.3 Absolute maximum ratings:

Supply voltage range ( 3 - VSS)

Device types 01, 02, 03, 04 - - - = = = = = = = = - = -0.5 V to *15.5 vV 1/
Device types 51, 52, 53, 54 ------------- -0.5 V to +18.0 V
Input current (each 1nput) T T 10 mA
Input voltage range - - = = = = =~ = = = = = = = = = - - (Vgg - 0.5 V) < V1 < (Vpp * 0.5 V)
Storage temperature range - - - - - - - - - - - - - - - -65°C to *175°C
Maximum power dissipation (Pp)- - - - = = - - = = - - - 200 W
Lead temperature (solderiny, 10 seconds)- - - - - - - - +300 C
Thermal resistance, junction-to-case (8j¢c)- - - - - - - See MIL-M-38510, appendix C
Junction temperature (Tj) - = = = = = = - = - - - - - +175°C

1.4 Recommended operating conditions:

Supply voltage (Vpp - V
Device types 01, 02, 8§ 04 - = = = - - 4 = 4 = = - - 4.5V dc to 12.5 V dc
Device types 51, 52, 53, 654 - =~ = - « « = = = = - - - 4.5 V dc to 15 V dc
Ingut Tow (Vi) vo]tage range:
evice types 01, 02, 03, 04 - - -~ = = = = = = = = = - 0-0.85 V dc at Vpp = 5 V dc;
0-2.1 V dc at Vpp = 12.5 V dc
Device type 51- = = = = = = = = = 4 = = = = = - - - - 0-1.0 V dc at Vpp = 5 V dc
0-2.0 V dc at Vpp = 10 V dc
0-3.0 V dc at Vpp = 15 V dc
Device type 52, 53, 54~ -~ = = = = - - - = = = - - - - 0-1.5 V dc at Vpp = 5 V dc,
0-2.0 V dc at Vpp = 10 V dc,
0-4.0 V dc at Vpp = 15 V dc,
Vo = 10 percent Vops
Vo = 90 percent Vpp

Input high (Viy) voltage range:
Device types 01, 02, 03, 04 - -« - = = = = = = = - - - 3.95-5.0 V dc at Vpp = 5 V dc;

10.0-12.5 V dc at Vpp = 12.5 V dc
3.5-5.0 V dc at Ypy = 5 V dc,
Device type 51- - = = = = = = = = = = - - - - - - - - 4.0-5.0 V dc at Vpp = 5 V dc

8.0-10.0 V dc at Vpp = 10 V dc
12.0-15.0 V dc at Vpp = 15 V dc
Device types 52, 53, 64 - = = = = = = - - - - - - - - 8.0-10.0 V dc at Vpp = 10 V dc,
11.0-15.0 V dc at Vpp = 15 ¥ dc,
VOL = 10 percent Vpp,
Vou = 90 percent Vp
Load capacitance- - - = - - = = = = = = = = = - - - - - 50 pF maximum
Operating temperature range - - = = = - = = = - -« = - - -55°C to +125°C

17 Applied voltage (for device type Ol only) on pins 2, 4, 9, and 11 shall oe > Vss and < Vpp.
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2. APPLICABLE DOCUMENTS

2.1 Government specification and standard. The followiny specification and
standard form a part of this specification to the extent specified herein. Unless
otherwise specified, the issues of these documents shall be those listed in the issue
of the Department of Defense Index of Specifications and Standards and supplement
thereto, cited in the solicitation.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-883 - Test Metnods and Procedures for Microelectronics.

(Copies of the specification and standard required by contractors in connection
with specific acquisition functions should be obtained from the contracting activity

or as directed by the contracting activity.)

2.2 Order of precedence. In the event of a conflict between tne text of this
specification and the references cited herein (except for associated detail
specifications, specification sheets or M5 standards), tne text of this specification
shall take precedence. Nothing in this specification, however, shall supersede
applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Detail specification. 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. Although
eutectic die bonding is preferred, epoxy die bonding may be performed. However, tne
resin used shall be Dupont 5504 Conductive Silver Paste, or equivalent, which is
cured at *+200 C #10 C for a winimum of 2 hours. The use of equivalent epoxies or
cure cycles shall be approved by the qualifying activity. Equivalency shall be
demonstrated in data submitted to the qualifyiny activity for verification.

3.2.1 Tcrminal connections. The terminal connections shall be as specified on
figure 1.

3.2.2 Logic diagrams. The loygic diagrams snall be as specified on figure 2.

3.2.3 Truth tables and logic equations. The truth tables and logic equations
shall be as specified on figure 3.

3.2.4 Schematic circuits. The schewmatic circuits shall be subimnitted to tre
preparing activity prior to inclusion of a manufacturer's device in this
specification and shall be submitted to the qualifying activity and agent activity
(DESC-ECS) as a prerequisite for qualification. Al1 qualified manufacturers’
schematics shall be maintained and available upon request.

3.2.5 Case outlines. The case outlines shall be as specified in 1.2.3.

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MIL-M-3851I0 and 6.4 herein.

3.4 Electrical performance characteristics., The electrical performance
characteristics are as specified in tabTe T, and apply over the full recommended
case operating temperature range, unless otherwise specified.
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TABLE I. Electrical performance characteristics.
T | I Conditions 1/ | I | |
[ | | Jss =0V {Device | Limits | Unitl
| Test | Symbol | -55°C < T¢ < +125°C | type T [ | |
% : : unless otherwise specified { I| Min = Max II ]
I
|Positive clamping input Vic(pos) ITc = +25°C, Vpp = GND, ¢ AN | | 1.5 |V dcl
| to Vpp | [Vgs = open, output = open, | I | | I
| ! [I7 =1 mA | | [ | |
| | | | | | | |
T | | | | { 1 [
|Negative c1amp1ng input [VIC(neg) ITc = +25°C, Vpp = open, | AT | | -6 v
I to Vss Il IIIIss GND output = open, { 1 I % }
| ! ! | | | L
T | I | [ 01 | [-500 | [
|Quiescent supply current  llIgg |Any combination |Vpp = 15 V [ 02, 03 750 | nA |
| | | of inputs T 04 1 [-3 T uwAl
| [ | [ 51 1 [-500 T [
| | | [Vpp = 18 V [ 52, 53 =750 | nA |
| | | [ T 54 1 T -3 1 wWAT
T | [ [ I I [ |
[High level output [Vou1 IVpp = 4.5 V dc, |01, 02,1 2.50] [ v |
| voltage I {Igy = -0.1 mA, 103 | I l |
| [ |any one input = Vi | | | l
I i | | |
| I | | [ | I [
[ VoH2 {Vpp = 5 V dc, |01, 02,] 4.5 | | v |
| {Igy = -0.13 mA, (03 | | [ |
| | lany one input = Vi | | | | |
| | | | | | | |
| T [ I I | | I
! [ VoH3 [Vpp = 5 V dc, Igy = 0 lo1, 02,1 4.95| A
| | lany one input = VL 103, 04 | | | |
| | | | I I | |
l I [ [ | | | [
I | VoH4 |Vpp = 12.5 V dc, IgH =0 [01, 02,1 11.25] | v |
| [ lany one input = Vi 103, 04 | | | |
| | I [ | | | ]
| 1 [ [ I | [ i
| |VoHs [Vpp = 15 V dc, Igy = O 51, 52,] 14.95] [ v |
| I | 153, 54 | I ] |
[ | | | | | T
|Low Tevel output [VoL1 IVpp = 5.5 V dc, (01, 02,] | o0.501 v |
| voltage [ [IgL = 0.23 mA {03 | | | [
I| l| {any one input = Viy |l |I II II I
| | | T | | | I
| |VoL2 [Vpp = 5 V dc, 01, 02,] i 0.50 v |
! I |IgL = 0.28 mA 103 | I I I
| | lany one input = Viy | | | | |
[ I | | | | | |
I T [ | I [ I I
| fVoL3 IVpp = 5.0 V. dc, Igp = 0 01, 02,| | 50 |mV dcl
i } {any one input = VIy {03, 04 l } I ‘
| T I I [ I I I
| [VoLa |Vpp = 12.5 V dc, IgL = o1, 02, | | 1.250 v |
I [ lany one input = Viy |03, 04 | | | |
| | | | | | I I
| T ] I [ T i [
I [ VoL5 IVpp = 5.0 V dc, | 03 | | o0.50] Vv |
| | lany one input = Viy I | l | |
| | I | | | I |
| I ] i [ [ | [
l VoLe pp = 15 V dc, Ig = |51, 52,1 | 50 [mv dcl
| I I |53, 54 | I | |
See footnotes at end of table.
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Electrical performance characteristics - Continued.

TABLE I.
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TABLE I, Electrical performance characteristics - Continued.

| f T Condltions‘ll I I I |
| l | Vg = 0 V |Device | Limits | Unitl
| Test | Symbol | -55°C < Tp < +125°C | type T I I |
| l | unless otherwise specified | | Min | Max | |
| | ] I I I I I T
|Three-state output leakage |Ipcz IMeasure outputs |Vpp = 15 V dc | 04 1} | | |
| current | | sequentially | | | -90 | nA
| | Vg = Vgs | | | | ]
! | | IVpp = 18 V. dc | 54 | | | |
I | I | ! ] ] ! |
| | I | T | I T
|Input test vo1tage IVzap JC1 = 100 pF, = 1.5 k@ 1 A1 | 400 | Ty
] | [{see 4.5.3) | | | | |
| I | I ! ! | |
T ] I I | I | I
| Input capacitance [ [Vpp = 0 ¥ dc, f = 1 MHz | Al | | 12 | pF
| | ITc = +25°C | | ! ! |
! | f | I | | |
T I | I [ | ] |
|Propagation delay time, [ tpHL IVpp = 5.0 V dc, C_ = 50 pF ! o1l | 6 |255 | ns
| high-to-low level | IRL = 200 ke (see figure 6) T I I ! |
| | | | 51 | 6 |155 | |
T | | T ! ] | T
[Propagation delay time, | tpLH | I ol | 6 1165 | ns
| low-to-high level I [ I I I | |
| | | j 51 | 6 | 155 |
I ] | I ] T | T
[Transition time, I tTHL I I ol | 6 1360 | ns
| high-to-1ow level | | I T T I !
| | | f 51 1 6 1280 | |
I 1 I T I T | T
|Transition time, | tTLH | ! 01 | 6 |20 | ns
I low-to-high Tevel | ! | I I I !
| | | } 51 | 6 | 280 | |
T I | | ] [ I |
|Propagation delay time, I tpyL | | 02 | 13 |55 | ns
| high-to-low level | ! T I I | |
| | | | 52 | 13 | 420 | I
T I | | I I I I
[Propagation delay time, I'tpLH | 02 | 13 |52 | ns
| Tow-to-high level | | T T I | ]
| ! | [ 52 | 13 | 420 | !
] ] | | | ] I I
ITransition time, 'ty [Vpp = 5.0 V dc, C = 50 pF ] 02 | 10 152 |ns |
| high-to-low level | [RL = 200 ke (see f1gure 6) T I I | !
I | | | 52 | 10 |42 | I
T 1 | T 1 i I I
|Transition time, 1tTLH I [ 02 | 10 152 | ns |
| low-to-high level | | [ T T I |
| ! | | 52 | 10 | 420 | |
I ] | | | | | T
l ropa ation delay time, | tPHL | I 03 | 10 1270 | ns

to~1ow Tevel | | I I I | f
| I | ] 53 | 10 |35 | |
T | | I I | I !
|Propagation delay time, I tpLy | I 03 | 10 |27 | ns
| low-to-high level ] | I I | ! !
| ! | ] 53 | 10 | 350 | |
I I ! | | I | |
|Transition time, I tTHL | I 03 | 10 138 | ns |
| high-to-low Tevel | | | I I I |
| | | | 53 | 10 | 280 | |
I T I [ I I I T
|Transition time, ItTLH | | 03 | 10 153 | ns |
| Tow-to-high level | | T l T l |
I | I I 53 | 10 1280 | !

See footnotes at end of table.
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I. Electrical performance characteristics - Continued.

| | [ Conditions 1/ | [ I R
| | | Jss =0V T loevice | Limits | Unitl
| Test | Symbol | -55°CT¢ Tg < *125°¢ | type [ T |
| } { unless otherwise specified % } din } ax { }
r
{Propagation delay time, [t [Vyp = 5.0 Vdc, C = 50 pF [ o4 | | | ns |
I h}i)gh-tu-low Tevel l PrLt |;<ED= 2J0 k22 (see lfigures 7-17) T [ 30 |2 | !
| (NOR gate) | ! 1 54 | | | |
I I ] T | I I T
[Propagation delay time, [ tpyL2 | | 04 | | | ns |
| high-to-low level | | [ | 28 | 755 | |
| (0R gate) | | | 54 | | J |
T I | T | [ I |
|Propagation delay time, {tpiL3 i |04 | | I ns |
| high-to-low level | | [ | 33 [ 905 | |
| (AdD gate) | | | 54 | | | |
; [ AR
Propagation delay time, 0 ns
h?g?\—to-low 1e)\l/el ItPHL4 | | 29 | 670 | |
| (JAND gate) | | | 54 | | | |
T ] | T ! | I T
|Propagation delay time, ItpHLs | |04 | ! I ns |
| high-to-low level | ! [ | 29 | 775 | |
| (OR/AND gate) | | | 54 | | | |
1 T | I | I I 1
[Propagation delay time, Itpiie | | o4 | | fons |
| high-to-low level [ | I | 27 | 755 | |
I (0R/WAND gate) | | | 54 | | | |
| | | Lol 1 G
Propagation delay time, t 0 ns
| higﬁ-to-lou level | PL7 i [ 3 [ 790 | [
| (AND/WOR gate) | | | 54 | | | |
| | | Lol & Gl
Propagation delay time, t; 0 ns
| h?grghto-]ow level | PLd | [ | 31 | 840 | |
| (AdD/UR gate) | | | a4 | | | !
I | | I | [ | B
|Propajation delay time, ltp L9 | | 04 | | [ ns |
| high-to-low level | | | | 3 | 760 | |
| (Ka to output) | | | 54 | | ] |
T I | [ I [ [ [
|Propagation delay time, | tpHL10 1 | 04 | | | as |
| high-to-low level | | [ | 23 | 615 | |
| (Kb to output) | | | 54 | | | |
T I | [ | [ T ]
|Propagation delay time, ItpyL1l ! | 04 1 | I as |
| high-to-low Tevel | | | 18 | 475 | |
| (Kc to output) | | | 54 | | | |
T T | T [ | | ]
IPropagation delay time, [tpiHl ! |04 | | | rns |
| Tow-to-high level | | I ] 24 | 64y | l
| (WOR jate) | | | 54 | | | |
I I | I I I [ T
[Propagation delay time, LtpLi2 I i 04 | | | as |
[ low-to-nigh level | | T | 23 P 750 | i
| {OR gate) | | |54 | | | I
1} I | I | T | I
[Propagation delay time, [toLu3 l | 04 | | | as |
| low-to-nigh Tevel | | [ | 25 | 655 | |
| (AND gate) | | | 54 | | | |
T | | [ | ] | [
[Propagation delay tiwe, ltoina | | 04 | | | ns |
[ low-to-nigh level | | I | 31 | 830 | |
| (AW gate) | | [ 54 | | | |

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

| ] [ Conditions 17 ! [ 1
| | | Jss =0V s |Device | Limits | Unit]
! Test | Symbol | -55°CT¢ T < *+125°C | type I I [ |
| I |  unless otherwise specified | | Min | Max | |
| [ T I | i I T
[Propagation delay time, [ tpLHs IVyp = 5.0 V dc, € = 50 pF |04 | ! | ns
| low-to-high level I IR = 200 k& (see figures 7-17) T | 24 | 645 | [
| (OR/AND gate) | | | 54 | ! | |
T ] | T [ T I T
Propagation delay time, [ tpLH6 | I 04 | | I ns |
| Tow-to-high level | | [ | 26 | 700 | |
| (OR/WAND gate) | | | 54 | | N
T I | [ I I | T
|Propagation delay time, R ETINY] | |04 | I I ns |
| Tow-to-nigh level | | [ | 27 [ 730 | i
| (AND/NOR gate) | | | 54 | | | |
| - S B

Propagation delay time, i 0 ns
| lgw?to-high 1e{e] ltPLH8 | I | 27 ] 720 | |
| (AND/OR gate) | | | 54 | | | |
: | PR

Propagation delay time, t ] ns
| 1owgto—high level | PLH | f 1 28 | 730 | |
| (Ka to output) | | | 54 | | | {
{ | | Lol 1 G|

Propagation delay time, t 4 ns
| lgwgto-high 1e{e1 | PLAL) | I | 23 | 605 | |
| (Kb to output) | | | s4 | | | {
I [ ] ! I ] I |
|Propagation delay time, [tpLdlL | | 04 | | [ as |
| low-to-high Tevel | | | | 17 | 445 | {
| (Kc to output) | | | 34 | | | |
T | [ I 1 ] T
{Transition time, ftTuc [Vop = 5.0 Vdc, C = 50 pF | 04 | | | ns
: high-to-low Tevel ‘ :*L = 200 k2 (see figure 7) ! | 6 ‘ 160 }

| 54 | |

T I | I I [ T
[Transition tine, 1tTLH | | 04 | | Ins |
I low-to-high level | | [ | 5 [ 140 | |
| | | | 54 | | | |
[ ] [ I I [ T I
|Propagation delay time,  Itp 7 [Vpp = 5.0 V dc, C_ = 50 pF | 04 | | | ns |
| Tow to Z, high to Z ltpuz IR = 1.0 k? (see figure 13) T | 18 | 490 | |
| (Kd input to output) | I | 54 | | | |
1 | | | [ I | T
|Propagation delay time, ltpzL IVpp = 5.0 ¥ dc, C = 50 pF | 04 | | | ns |
| Z to low, Z to high 1tpzH IR( = 1.0 k@ (see figure 18) T | 23 | 630 | |
| (Kd input to output) | | | 54 | | | |

1/ Complete terminal conditions shall be as specified in table III.
2/ Input current at one input mode.
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3.5 Electrical test requirements. The electrical test requirements for each
device cTass shall be the subgroups specified in table II. The electrical tests for
each subgroup are described in table III. Vy_ and Viy testing requires only a
supply of attributes data.

3.6 Marking. Marking shall be in accordance witn MIL-M-38510.

3.6.1 Total dose radiation hardness identifier. Total dose radiation hardness
identifier shall be in accordance with MIL-M-38510 and 4.5.5 herein.

3.6.2 Serialization. Al1 class S devices shall be serialized in accordance with
MIL-M-385T0.

3.6.3 Correctness of indexing and markings. All devices shall be subjected to the
final electrical tests specified in tabTe Il after part number marking to verify that
they are correctly indexed and identified by part number. Optionally, an approved
electrical test may be devised especially for this requirement.

3.7 Microcircuit group assignment. The devices covered by this specification shall
be in microcircuit group number 36 (see MIL-M-38510, appendix E).

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 sha e conducted on all devices prior to qualification and quality conformance
inspection. The following additional criteria snall apply:

a. Delete the sequence specified in initial (pre-burn-in) electrical parameters
(3.1.10) through interim (post-burn-in) electrical parameters (3.1.14) and
substitute 1ines 1 through 7 of table II herein.

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

(1) Static tests (test condition A) use circuit shown on figure 4, or
equivalent. Case temperature (Tc) shall be +125°C minimum. Test
duration for each static test shall be 24 hours minimum for class S
devices and in accordance with table I of method 1015 for class B
devices.

(2) Dynamic tests (test condition D) use circuit shown on figure 5, or
equivalent. Case temperature (Tg) shall be +125°C minimum. Test
duration shall be in accordance with table I of method 1015.

c. Interim and final electrical parameters shall be as specified in table II
herein.

d. For class S devices, post dynamic burn-in, or class B devices, post static
burn-in, electrical parameter measurements may, at the manufacturer's
option, be performed separately or included in the final electrical
parameter requirements.

e. When device types 01 through 04 are qualified by extension (see 4.3.1), they
shall be screened in accordance with the requirements for corresponding
device types 51 through 54, respectively.
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TABLE II. Electrical test requirements for device classification.

‘Line |
l no. MIL-STD-883

I

CTass S device 1/

Class B device 1/ |

|Applicable tests
and

Ref. | III — | 1v
test methods

I

{TabTe 2/ [Table 3/

par. | sub- |delta

[ Test
lcircuit
|figure
|

[Table 2/ [Table 3/ | Test |

i1 — | IV
| sub- |delta
Igroups  [1imits

lcircuit |
|figure

—

1
cal parameters
Imethod 5004

Igroups [1imits
|

1

I
|Static burn-in I
Imethod 1015

.2b
.5.2

P

I
|Same as line 1

I

[
|
I
[
|
i
lInterim electri- |
]
I
!
|
|
[
[
I

~

—

I
|Static burn-in II |4.2b
’method 1015 4.5.2

1

(3,

’Same as line 1 |

l

i1*

I T

|Dynamic burn-in  [4.2b
Imethod 1015 14.5.2

|
I
[Same as line 1 14.2d

[
| |
] I
|[Final electrical |

]

|

,parameters
method 5004 I
|

|
]Group A end-point |4.4.1
|electrical para- |
Imeters method 5005]

| {
|Group B end-point [4.4.2
|etectrical para- |
Imeters method 5005 |

| I

| |
|Group € end-point |
,e]ectrica] para- |
meters method 5005
! |

I
lGroup D end-point [4.4.4
lelectrical para- |
Imeters method 5005!
| |

|
l
I
|
|
|
!
I
|
!
l
|
!
|
|
|
I
|
|
|
l
I
I
|
I
I
!
I
I
|
|
|
|
I
[
|
l
!
!
|
I
!
|
I
|
I
!
|
!
!

e e e —— e e e e e e e e ] — = —

|
!
|
|
|
|
I
|
|
|
!
l
!
I
|
i
|
|
T
l
|
|
!
1
|
|
|
|
|
i
|
|
|
|
|
1
|
l
|
|
1
|
|
|
|

[
|
!
|
I
!
|
!
|
|
g
|
|
|
l
|
I
|
|
|
|
|
|
I
|
|
I
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
!
|
|
!
1
!

Blank spaces indicate tests are not applicable.

(*) indicates PDA applies to subgroup 1 (see 4.2.1).

{r) indicates delta limits shall be required on table III, subgroup 1, where specified, and delta
values shall be computed with reference to the previous interim electrical parameters.
The device manufacturer may, at his option, either perform delta measurements, or within 24 hours
after burn-in (or removal of bias) perform the final electrical parameter measurements.

10
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4.2.1 Percent defective allowable (PDA).

a. The class S devices PDA snall be 5 percent for static burn-in and 5 percent
for dynamic burn-in, based on the exact number of devices submitted to each
separate burn-in.

b. Static burn-in I and II failures shall be cumulative for determining PDA.

c. The class B devices PDA shall be in accordance with MIL-M-38510. Dynamic
burn-in is not required.

d. Those devices whose measured cnaracteristics after burn-in exceed the
specified delta (a) limits or electrical parameter 1imits specified in table
I1I, subgroup 1, are defective and shall be removed to burn-in the lot. The
verified failures divided by the total number of devices in lot initially
submitted to burn-in snall be used to determine the percent defective for
the lot and the 1ot shall be accepted or rejected based on the specified PDA.

4.3 Qualification inspection. Qualification inspection shall be in accordance with
MIL-M-385T10. Inspections to be performed shall be those specified in method 5005 of
MIL-STD-883 and herein for groups A, 8, C, D, and E inspections (see 4.4.1 through
4,4.5).

4.3.1 Qualification extension. When authorized by the qualifying activity, for
qualification inspection, it a manufacturer qualifies to a 51-54 device type which is
manufactured identically to a 01-04 device type on this specification, then tne 01-04
device type may be part I qualified by conducting only worst case group A electrical
tests and any electrical tests specified as additional group C subgroups and
submitting data in accordance with MIL-M-38510, appendix D.

4.4 Quality conformance inspection. Quality conformance inspection shall pe 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).

4.4.1 Group A inspection. Group A inspection snall be in accordance with table I
of method SUUE of MIE-SID-883 and as follows:

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

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

¢. Subgroup 4 (Cj measurement) shall be measured only for initial
qualification and after process or desiyn changes which may affect input
capacitance. Capacitance shall be measured between the designated terminal
and Vgs at a frequency of 1 MHz.

d. Subgroups 9 and 11 snall be measured only for initial qualification and
after process or design changes which may affect dynamic performance.

e. When the 01 through 04 device types are qualified by extension (see 4.3.1),
these device types will be inspected {Q.C.I.) according to the 51 through 54
device type requirements, respectively.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table II
of method 5005 of MIL-STD-833 and as follows:

a. Class S steady-state life (accelerated) test circuits shall be submitted to
the qualifying activity for approval. When the alternate steady-state life
test is used, the circuit on figure 5, or equivalent, shall be used.

b. A special subygroup shall be added using an LTPD of 15 for classes S and B,
and shall be performed on each inspection lot for initially qualified device
types 01-04, and measured only for initial qualification and after process
or design changes for initially qualified cevice types 51-54. This subgroup
shall consist of a high voltage test of the input protection circuits,

Vzap (see 4.5.3).

11
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Device types 01 and 51

CASES A, C, D, X, and Y

—i2 13—
—_ 12p—
ToP
— view "
—Is 10—

VoD
laY

3y
3aS
3A
3bS

IbY

Device types 03 and 53

CASES A, C, D, X, and Y

—1 U 14— Voo
—12 13— 48
—13 12— 4a
a TP 4y
VIEW B
-—15 10— 3y
—16 9}— 38
—7 8f— 3A
FIGURE 1.
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84
A3
B3
A2
B2
Al
8l

Vss

Device types 04 and 54

Device types 02 and 52

CASES E, F, and Z

YT
15

14

Top 13
VIEW |,

® ~N O O & o N

J
OUTPUT

INPUTS

Kd
H

CASES E, F, and Z

—

—

@ N O O & N

U

TOP
VIEW

16—
15—

x X
o o
\ ]

Terminal connections.

12

Voo
A4

Kb

D4

D3

D2

DI

Ka

Voo
EXPAND
A

B
INPUTS
c
D
Ka

K¢

= "H" Normal-inverter action
= "L" High-impedance output
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Device types 01 and 51

laY 3 4 3aS 3A 3bS IbY
13 12 1" 10 9 8
COMPLEMENTARY
PAIR
a b
] L
COMPLEMENTARY
PAIR
o] b
1 2 i3 4 5 6
2aY 2aS 2A 2bs 2by tA

FIGURE 2. Logic diagrams.
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Device types 02 and 52

Ka -——-Ji

0, L By
D, L Ay
D L B,

>
N

Dg —

1o
=

Device types 03 and 53

(4]

>
o

e
[}

00
FY

a2
18-2— A
3 13 48
12_qa
1
ay
2vd
28 L'LBY
38
8 34

FIGURE 2. Logic diagrams - Continued.
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DEVICE TYPES 04 AND 54

OR/AND NOR
) A
c
£
G
EXP
OR/NAND
A
c
E
G
EXP
AND/OR NAND
— A
c _B—
e
G ——
— EXP
EXP
| AND/NOR AND
: A ——
c _B——
] 6 ———
EXP
EXP

FIGURE 2. Logic diagrams - Continued.



Device types 01 and 51

COMPLEMENTARY PAIR

(Not applicable)

INVERTER
Truth table
| Input Output
3A 3Y
H L
L H

Positive logic 3Y = 3A

Device types 03 and 53

Truth table each gate

MIL-M-38510/53E

Device types 02 and 52

Inputs Output
A B Y
L L L
L H H
H L H
H H L

Positive logic Y= A@ B

Truth table
Inputs Output
A, | Kal Bn! Kp Dn
L L L L L
H L L L L
L H L L L
L L H L L
L L L H L
H H L L H
L H H L L
L L H H H
H L L H L
H L H L L
L H L H L
H H H L H
L H H H H
H L H H H
H H L H H
H H H H H
Positive logic Dy = (A . Ka) + (Bn . Kb)
n=1, 2, 3 or4
Device types 04 and 54
FUNCTION TRUTH TABLE
OUTPUT UNUSED
FUNCTION BOOLEAN EXPRESSION Ka Kb Kc INPUT
NOR J=A+B+C+D+E+F+G+H 0 0 0 vSS
OR J=A+B+C+D+E+F+G+H 0 0 1 VSS
OR/AND J=(A+B+C+D) * (E+F+G+H) | O 1 0 Vs
OR/NAND J=(A+B+C+D) - (E+F+G+H) [ O 1 1 VSS
AND J=ABCDEFGH 1 0 0 VDD
NAND J=ABCDEFGH 1 0 1 VDD
AND/NOR J=FBCD+EFGH 1 1 0 VDD
AND/OR J=ABCD+EFGH 1 1 1 VDD
K, = Expand input = 0

K

d 1 Normal-inverter action
4 ° 0 High-impedance output

FIGURE 3.

Truth table and logic equations.
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TVDD (SEE NOTE 6)

OPEN
D.U.T QUTPUT
(SEE NOTE 3) 2
| _T_ (SEE NOTE 3) o—o2Vpps2
1JF’\/ss’=(”V

NOTES:

1. For static burn-in I, all inputs are connected to 2 volts, switch nosition 1.

2. For static burn-in II, all inputs are connected to Vpp, switch position 2.

3. Except for Vpp and Vgg, terminals shall be connected through resistors of 2
kQ to 47 kQ. The actual measurad value of the resistor selected shall not exceed
£2) percent of its branded value due to use, heat or aje.

4. Output may be in switch position 1 or 2.

5. For device types 01 and 51:

a. Connect nins 14, 2, and 11 together.
b. Connect pins 7, 4, and 9 together.
c. Connect pins 13 and 8 together,
d. Connect pins 1 and 5 together.
6. Vyp = 12.5 V minimum, 15.0 V maximum for device N1, 12, 03, and N4.

Vop = 15.0 V minimwa, 18.0 V maximun for device 51, 52, 53, and 5%.
Vpy/2 = Vpp/2 #1.0 V for all devices.
Vgs = 0.0 V.

FIGURE 4. Static burn-in test circuits.
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Vpp(SEE NOTE 4)

( SEE NOTE 1)

‘E_ —_ p.u.T.
INPUT —

SIGNAL

E NOTE 1)
(se —0——=\pp /2

Vss=0V

NOTES:
Except for Vpp_and V§5, terminals shall be connected through resistors nf 2
ual

1.

2.

kQ to 47 kQ. The ac

measured value of the resistor selected shall not exceed

+ 20 percent of its branded value due to use, hzat or aje.

Input signal requirements:
3. Square wave, 50 percent duty cycla.
b. 25 kHz < PRR < 1 MHz,
c. t and tyy < 1 us.
d. Vg¥gage 1e$g :
Minimum = Vg5 -0.5 V, +10 percent Vpp.
Minimum = Vyy *+0.5 -10 percent Vy,.
For device types 01 and 51:
a. Connect pins 14, 2, and 11 together.
b. Connect pins 7, 4, and 9 together.
c. Connect pins 13 and 8 together.
d. Connect pins 1 and 5 together.

Vop = 12.5 V miniqum, 15.0 V maxiaum for davice 01, 92, 13, and 04,
Vpp = 15.0 V miniaum, 18.0 ¥V maximum for device 51, 52, 53, and 54.

Vop/2 = Npp/2 #1.0 V.
V5s = 0.0 V.

FIGURE 5. Dynamic burn-in and operating life test circuit.
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Voo

PULSE GEN.

JZ,“( :)'_——‘_“ D.U.T

(SEE NOTE 3)¥ P — —

VUG

J

L VEN
tr |—.—lf

teH
tpHL >ot-ipLH
90% —f— Vow
I .
outpur  30% T Il
10 % —f——mm
-=j==- - VoL
~THL trin

— tPLH — tPHL
90% |~~~ ~ Vo

OUTPUT 50% / l

10%
VoL

tTLH ——] L trme
NOTES:

1. The pulse generator has the following characteristics: VgEN = Vpp *1
percent, tpy = 1.0 *0.1 us, t¢ and ty < 10 ns.

2. See table III for complete terminal conditions.

3. Asterisk (*) indicates all unused inputs must be tied to Vss.

4. R = 200 ke *10 percent and C = 50 pF 5 percent including wiring and
probe capacitance.

FIGURE 6. ggitch;ng time test circuit and waveforms for device types 01, 02, 03, 51,
, and 53.
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TVDD = 5.0Vdec

PULSE Si %0 3
GENERATOR 5

o
v
o

L

‘_LVss EX =

,.

v

m

m

g

m

ot
—O
-O-g-
O
O
Oee-
-Ove-
0o

|

VoL = = FHLI et T Tl | =t TLH]
I | | |

—»{LPHL | ke »{tp Y |l

NQTES:

1. * The pulse generator has the following characteristics: Vgpy = Vyp #1
percent, tpy = 1.0 *0.1 us, tf and tp < 10 ns.

2. R = 200 kQ £10 percent and C| = 50 pF £5 percent including wiring and probe

capacitance.

See tahle III for complete terminal conditions.

A1l inputs are tied to Vg5 except for input connected to tha pulse jenerator.

W
. .

FIGURE 7. Switching time test circuit and waveforms for device types 04 and 54 (NOR gate).
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OUTPUT

PULSE 51 40 £
GENERATOR 50 —F

T

,/o = Vss
(SEE NOTE 4) I 1
RE

t, b
x —|—90% )
INPUT {—50% VGEN
“‘l()96 ‘
- tf’f‘ -
-V
90% OH
OUTPUT ——50%
—10%
VoL
™ tPLH2 == tpHL2

NOTES:

1. The pulse generator has the following characteristics: Vgpy = Vpp #1
percent, tpy = 1.0 #0.1 us, tg and t. < 1D ns.

2. Ry = 200 k@ *10 percent and C; = 50 pf 5 percent including wirinj and proode
capacitance.

3. See table III for complete terminal conditions.

4. A1l inputs are tied to Vgg except for input connected to the pulse jenerator.

FIGURE 8. Switching time test circuit and waveforms for device types 04 and 54 (OR gate).
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PULSE
GENERATOR

N
1

2.

3.
4,

OTES:

MIL-M-38510/53E

Voo

(SEE NOTE 4)

I &
20
30—
40
50
60
70—
8o
t,r LQ— — t f
—90%
INPUT —50% VGEN
— 10% 1
OUTPUT
LPHL3 —* —

. The pulse generator "as the following characteristics: Vg = Von #1
percent, tpy = 1.0 £0.1 us, tg and t,. < 10 ns.

capacitance.

FIGURE 9.

See table III for complete terwinal conditions.
ATl inputs are tied to Vpp except for input connected to tha pulse Jenarator.

R = 200 k© £10 percent and C_ = 50 pF %5 percent includinj wiring and probe

OUTPUT

Switching time test circuit and waveforms for device types 04 and 54 (AND gate).
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Voo
(SEE NOTE 4)
A
e
20 l B
30 ® g
40 ®
PULSE
GENERATOR 50 - £ OUTPUT
601—1-& F
70— G
80——& H
tf et -———4-ntr
90%
INPUT 50% VGEN
-|—10% i
90% OH
OUTPUT 50 %
10%
VoL
—*1 tPLH4 1 tPHLS
dOTES:

1. The pulse generator has the following characteristics: Vaed = Vpon #1
percent, tpL = 1.0 £0.1 us, tf and ty < 10 ns.

2. R = 200 kQ 10 percent and C{ = 50 pF %5 percent including wiring and prode
capacitance.

3. See table III for complete terminal conditions.

4. A1l inputs are tied to Vqy except for input connacted to the nulse generator.

FIGURE 10. Switching time test circuit and waveforms for device types 04 and 54 (NAND gate).
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A
3
c
D
PULSE OUTPUT
GENERATOR
E
F \ R
G|
H / @
(SEENOTE4)/ f S| Sp | Sy | Ieur
1 1 1 A
AR
= 3 1
Vss 4 1 1 D
1 1 2 E
1 2 2 F
1 3 2 G
ty t’f 1 4 2 H
—|—o90% }
INPUT |—50% VGEN
—10%
o)~ tl”‘ -
vV
90% OH
OUTPUT —50%
— 10%
VoL
— tPLH5 —*= tPHLS
NOTES:

1. The pulse generator has the following characteristics: Vgey = Vop

2.

canacitance.

percent, tpy = 1.0 #3.1 us, tf and tp < 1J ns.
Rl = 200 kQ +10 percent and | = 50 pF %5 percent including wiring and probde

3. See table 1II for complete terminal conditions.
4. A1l inputs are tied to Vgg except for input connected to Sl and 52.

FIGURE 11.

£1

Switching time test circuit and waveforms for device types 04 and 54 (OR/AND gate).
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AT
A )
C
DL
PULSE OUTPUT
GENERATOR £
F } RL
G
) “
S1 S2 S3 INPUT
1 1 1 A
- Vss 2 1 1 B
3 1 1 C
4 1 1 D
1 1 2 E
1 2 2 F
1 3 2 G
1 4 2 H
"f S —— — tr
90%
INPUT 50% VGEN
-l—10% *
Y
90% OH
OUTPUT
50 %
10%
VoL
— tpLHg 1 tPHLg
NOTES:

1. The pulse generator has the following charactaristics: Vgoy = Vyp #1
parcant, tp_ = 1.0 0.1 us, tg and te < 10 as. . ‘

2. R = 200 kQ 710 percant and C = 50 pF %5 percent including wirin) and prode
capacitance.

3. See tahle III for complate terainal coaditions.

4. A1l inputs are tied to Vgs except for input connected ty S1 and 52.

FIGURE 12. Switching time test circuit and waveforms for device types 04 and 54 (OR/NAND gate).
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| Voo
. JO——
©
© A
O
o %% C
° D
»————o\)____r OUTPUT
O
=
PULSE |4 p—o 5 R_
GENERATOR . CL
»
90%
INPUT 50% VGEN
o ;
> tpL =
A"
90% OH
OUTPUT 50 %
10%
VoL
1 tPLH, 1 tPHLy

NOTES:

1. The pulse generator has the following characteristics: Vgpy = Yoy tl

percent, tp = 1.0 #0.1 us, tf and tp < 10 ns.

2. Ry = 200 k@ =10 percent and £ = 50 pF t5 percent iacluding wiring and probe
capacitanca.

3. See tahle III for complete terminal conditions.

FIGURE 13. Switching time test circuit and waveforms for device types 04 and 54 (AND/NOR gate).

26



MIL-M-38510/53E

| Voo

o|O

w—?\)___l_ OUTPUT
——0

m

—0
PULSE |4 $—o |
GENERATOR

1= ol

t t,
f —.‘ r —90% '

—50% VGEN
— 10% {

— tpPL S

vV
—90% OH
OUTPUT 50%
| . 10%
VoL
™ I"_tPLug
HOTES:

1. The pulse genzrator has the following characteristics: Vgen = Vpp #1
percent, tpi = 1.0 #3.1 us, tf and ty < 10 ns.

2. Ry = 223 kQ £10 percent and Cy = 50 pF £5 percent includinjy wiring and probe
capacitance.

3. See table III for complete terainal conditions.

bPHL g~

FIGURE 14. Switching time test circuit and waveforms for device types 04 and 54 (AND/OR gate).
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PULSE

GENERATOR

INPUT

'»_r!'
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Ka

O o0o>

X

I o M m

Vbp
Kd
Voo —*Vpp
OUTPUT
J 0
R_ CL

1

OUTPUT

WNOTES:

~—tpuLg

1. The pulse generator has the following characteristics: Vgpy = Vpp #1
perceat, tpq = 1.0 #0.1 us, tf and tp < 10 ns.
2. R = 200 k@ £10 percent and C| = 50 pF 5 percent including wiring and probe
capacitance.
3. See table III for complete terminal conditions.

VoL

FIGURE 15. Switching time test circuit and waveforms for device types 04 and 54 (Ka to output).
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PULSE Vpp
GENERATOR ' L
, Ka Kb Ke Kd
B Voo " Vpo
c J OUTPUT
D
EX R CL
E -
F vV
G SS
H
t’r ,-—- ~>l . £
1 90% §
INPUT ——50°% VGEN

—10% t

s—— Lpy——

v
—"90% OH
OUTPUT . 50%
|——10%
VoL

~teuL g Lo g

NOTES:

1. Tne pulse generator has the followinj charicteristics: Vggy = Vpp *1
percent, tpy = 1.0 *0.1 us, tf and tp < 10 ns.

2. Ry = 200 k@ +10 percent and Cp = 50 pF %5 percent including wiring and prode
capacitance.

3. See tahle I1I for complete terasinal conditions.

FIGURE 16. Switching time test circuit and waveforms for device types 04 and 54 (Kb to output).
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PULSE
GENERATOR - AVoo
A Ko Kb Ke Kd
8 Voo [—*Vpp
c ; OUTPUT
D
EX R CL
E =
F
G VSS
| H
4——90%
INPUT ——50% VGEN
—10%
g 13F’P1"""“"
—so% 'oH
OUTPUT ——50%
[—10%
VoL
~~tpuL ~~lpLh, *'l,

NOTES:

1. The pulse generator has the following characteristics: Vgey = Vpp #1
percent, tpy = 1.0 £0.1 us, tf and tp < 10 ns,

2. R = 200 kQ *10 percent and C| = 50 pF #3 percent including wiring and probe
capacitance.

3. See table III for complete terminal conditions.

FIGURE 17. Switching time test circuit and waveforms for device types 04 and 54 {Kc to output).
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PULSE

[ I I GENERATOR

Ka Kb K¢ Kd

A
Voo —* Voo

J OUTPUT
Ry CL

-
|

G Vss r—_l_

Test circuit
(Kd input to output)

-Il—:t’ -04 t'
teH
| so%  ~ — — Voo
Kd S0%
INPUT 0% _ _ _ — Vs
o-tp, 7 "tPZL'.I
J _/__*i(:v”
OUTPUT
S 10% VoL
- tpzy
J 90% VOH
OUTPUT lo%
- = — — —Vgg
[*-tpuz

NOTES:

1. The pulse generator has tre following characteristics: Vgey = Vpn #1
percent, tpy = 1.0 #0.1 us, tf and tp < 10 ns.

2. R =1k@ tg percent, € = 50 pF #5 percent includiaj wiriny and prooe
capacitance.

3. See table III for complete terminal conditions.

4. Ry = 1k *5 percent to Vop for tpy 7.

FIGURE 18. Switching time test circuit and waveforms for device types 04 and 54 (Kd input
to outguti.
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Group A irspection for device type 04 - Continued.
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Group A inspection for device type 04 - Continued.
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Group A inspection for device type 52.
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Group A inspection for device type 52 - Continued.
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Group A inspaction for device type 52 - Continued.
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Group A inspection for device type 52 - Continued.
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Terminal conditions

Group A inspection for device type 52 - Continued.
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Continued.

Group A inspection for device type 52
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Continued.

Group A inspection for device type 52
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Group A inspection for device type 52 - Continued.

TASLE III.
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3/ TheV

IL and Viy input test requirements are acceptable if the cutput state limit is met, attributes data required.

ice manufacturer may, at his option, measure Iy and Iy at +25°C for each individual input

4/ The dev
or measure all inputs together.

5/ See 4.4.1c.
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Group A inspection for device type 54.
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Group A inspection for device type 54 - Continued.
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See footnotes at end of device type 54.



Group A inspection for device type 54 - Continued.
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¢. End-point electrical parameters shall be as specified in table II herein and
shall consist of those subgroups specified in table Ila of test method 5005
of MIL-STD-883. Delta limits shall apply only to subgroup 5 of group B
inspections, and shall consist of tests specified in table IV herein. -

TABLE IV. Delta limits at +25°C.

TParameter 1/ | Device types I
l - 0L, 02, 03,04 1 5T, 57, 53, 54 T
i | | |
| Iss | +10 nA | 10 nA !
| Vor1 | £0,04 V | 2/ |
L Vo1 I £0.08 V | 7/ |
I IpL1 | 2/ | £159 |
% IgH1 ‘ 2/ E 157

1/ Each of the above parameters shall be recorded before and
after the required burn-in or life tests to determine
delta's (a).

2/ MNot applicable.

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

a. End-point electrical parameters shall be as specified in table Il herein.
Delta limits shall apply only to subgroup 1 of group C inspection, and shall
consist of tests specified in table IV herein.

b. Steady-state life test (method 1005 of MIL-STD-883) conditions:

(1) Test condition D, as specified in 4.5.2, and as shown on figure 5, or
equivalent.

(2) Tp = +125°C minimum.

(3) Test duration, 1,000 hours, except as permitted by appendix B of
MIL-M-38510 and method 1005 of MIL-STD-883.

4.4,4 Group D inspection. Group D inspection shall be in accordance with table Iv

of method 5005 of MIL-STD-883. End-point electrical parameters shall be as specified
in table II herein.

4.4.5 Group E inspection. Group E inspection is required only for device types
intended To be marked as radiation hardened (see 3.6.1). When group E testing is
performed it shall be in accordance with table V of method 5005 of MIL-STD-883 and
4,5,5 herein. When grouﬁ E inspection is performed for class S devices, the total
dose radiation testing shall be included as an additional test in the wafer lot
acceptance of method 5007 of MIL-STD-883.

TABLE V. Modes for high-voltage test.

| Mode | ¥ Terminal | - Terminal |
I 3 | |
| 1 | Voo | Input !
| 2 ! Input I Vss |
! 3 | Input | Associated output |

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

4.5.1 Voltage and current. Unless. otherwise specified, all voltages given are
referenced to the microcircuit Vgg terminal, unless otherwise specified. Currents
given are conventional current and positive when flowing into the referenced terminal.

4.5.2 Burn-in and life test cooldown procedures. Burn-in and Tife test cooldown
procedures ShalT be in accordance with MILC-STD-883, methods 1005 and 1015.
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4.5.3 High voltage (Vzap) test of input protection circuits. A1l input
terminals Tup to a maximum of four) of the DUT shatl be subjected to a voltage pulse

from a 100 pF source charged to 400 volts. This destructive test shall be conducted
as follows using the test circuit on figure 19.

a. Measure I and Ity at the inputs selected, as stated above, at +25°C.
The test {%mit for each input tested shall be #10 nA at the specified
Vpp. Measure I on the DUT at +25°C. The test limit for this
measurement sha?? be increased by a maximum of 20 percent of the specified
Igg table III 1imit at the specified Vpp.

HIGH VOLTAGE R,
POWER SUPPLY

TS

+——va»——o§o—~\,m—

ouT

R.| =1 Mo to 50 Mq.
R2 = 1.5 kQ.
C, = 100 pF

Voap = 400 V charge on Cy.
S] = Hg-wetted "bounceless" relay.

FIGURE 19. High voltage (VZAP) test circuit.

b. VgAP is applied to the DUT in the following modes (see table V) by
charging C1 to Vzap with S1 in position 1 and then switching to position 2.

c. Within 24 hours repeat the Igg, I1y, and I%H measurements on the same
terminals as performed above. If a DUT exhibits leakage currents in excess

of the specified 1imits after the Vzap test, it shall be classified as a
failure.

d. For the 01, 51 device type pins 1 and 5, 8 and 13, are connected together
for the Vzap test.

4.5.4 Quiescent supply current (Igg) test. When performing quiescent supply

current measurements (Igg), the meter shall be placed so that all currents flow
through the meter.
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4.5.5 Radiation hardness assurance (RHA) testing. The RHA testing shall be performed in accordance
with test procedures and sampling specitied in table V of method 5005 of MIL-STD-883 and herein:

a.

Before irradiation, selected samples shall be assembled in 9ua1ified packages and pass the
governing electrical parameters (group A, subgroup 1 at +25°C) and also be subjected to the
threshold-voltage test in table VIII in order to calculate the delta threshold voltage
(aVT) after irradiation.

The devices shall be subjected to a total radiation dose as specified in MIL-M-38510 for the
radiation hardness assurance (RHA) level being tested, and meet the end-point electrical
parameters as defined in table VI at +25°C, after exposure. The start and completion of the
end-point electrical parameter measurements shall not exceed 2 hours following irradiation.

Threshold-voltage test circuit conditions shall be as specified in table VIII and figure 20.
In situ and remote testing, the tests shall be performed with the devices biased in
accordance with table VII and bias may be interrupted for up to 1 minute to remove devices to
the remote bias fixture.

After irradiation, the devices shall pass the truth table test as specified in subgroup 7 in
table III, or if subgroup 7 is not required, then an equivalent truth table test shall be
performed.

TABLE VI. Radiation hardness end-point electrical parameters at +25°C.

I I ! [
| Parameter | Test limits | VoD |
! | (a1l device types} | |
| | I Device T Device |
i | | types | types |
! | 1 01, 02, 03, 04 | 51, 52, 53, 54 |
T ] 1 I |
{ I : (V dc) : (V dc) :
| VN | 0.3 V min | 10 | 10 |
I | 2.8 V max ] 10 | 10 I
I aVy | 1.4 V max | 10 | 10 |
I Igs | 100 x max limit I 15 ! 18 |
I tpLy | 1.35 x max limit | 5 | 5 |
} tPHL } 1.35 x max limit } 5 = 5 {
TABLE VII. Bias during exposure to radiation.
I Device | Pin connections 17 I
type IOV dc through a 30 k@ to [ Vgg = GND [~ Vpp = I0V dc |
| | 60 k@ resistor i | |
| 1 T | I
01 | 2, 3,6, 10, 11 | 4,7,9 | 14 I
| 51 I | 1 !
I I I ! -
I 02 11,2,3,4,5,6,7,9, | 8 I 16 !
| 52 | 14, 15 | ! [
I [ I I |
| 03 i1, 2,5,6, 8,9, 12, | 7 [ 14 |
| 53 | 13 | | |
] | ! | |
| 04 } 2,3, 4,5, 6,7,9, 10, | 8 ! 16 I
| 54 | 11, 12, 13, 14, 15 | I |

1/ Pins not designated are open or connected to 10 V dc through a 30 ko to 60 ko
resistor.
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TABLE VIII. Threshold-voltage test circuit conditions.

I ! ! T T I T I
IDevice | I [ VTN measured at | I I VN measured at I
I type } Ground l 10V | |Ground : -1o0v ; }
I T I ]

| | | |-20 uA supply!|-10 uA supply! | | 20 uA supplyll0 uA supplyl
I [ T | ] i ] | | T
I 01 | 6 |8, 14 | | 7 I 6 | 7,13 | ! 14 !
| 51 | I I | i | I | I
I I | [ | I ] ] | I
02 | 9 | 14-16 | 1-8 | I 9 [ 1-8 | 14-16 ! |
| 52 | | I | | ! | |

[ ] | | ! ! | I | |
| | | ] I [ I ] I
03 | 8 | 14 | 11,2,5.7, 1 8 1|1, 25,7, | 14

| 53 | | | | 9, 12, 13 | |9, 12, 13 | | |
| | | | | I I ! l |
] | T 1 | I | I | T
I 04 | 10 | 16 | 2-9, 11-15 | | 10 | 2-9, 11-15 | 16 | ]
[ 54 | | | | | ! ! | ]
| | I | | ] | | | |

4.6

Data reporting. When specified in the purchase order or contract, a copy of the following

data, as applicable, shall be supplied:

Attributes data for all screening tests (see 4.2) and variables data for all static burn-in,
dynamic burn-in, and steady-state 1ife tests.

A copy of each radiograph.
The quality conformance inspection data (see 4.4).
Parameter distribution data on parameters evaluated during burn-in (see 3.5).

Final electrical parameters data (see 4.2c).

5. PACKAGING

5.1

Packaging requirements. The requirements for packaging shall be in accordance with MIL-M-38510.

6. NOTES

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

6.2 Ordering data. The acquisition document should specify the following:

a.

b.

d.

Complete part number (see 1.2).

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.

Requirements for certificate of compliance, if applicable.

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

Requirements for failure analysis (including required test condition of method 5003 of
MIL-STD-883), corrective action and reporting of results, if applicable.

Requirements for product assurance options.

Requirements for lead lengths or lead forming, if applicable. These requirements shall not
affect the part number.
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h. Requirements for "JAN" marking.

i. Requirement for total dose radiation testing (see 3.6.1 and 4.5.5), if
applicable.

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

VZAP- = ~ = =~ = = = = = - - Input test voltage.

Cl- - = = = = = = = = =~ - Input terminal-to-Vgs capacitance.
GND - - ~ - - - - - - - - - Ground. Zero voltage potential.
TA- = = = = = = = = = = - « Free air temperature.

Vpp - - = = = = = = = = - - Positive supply voltage.

Vgg = = = = = = = = - - - - Negative supply voltage.

Igg = = = = = = = = = - - - Quiescent supply current.

VIC(pos) ---------- Positjve clamping input to Vpp.
VIC(neg) ---------- Negative clamping input to Vpp.

6.4 Logistic support. Unless otherwise specified, microcircuits acquired for
Government logistic support shall be acquired to device class S for National
Aeronautics and Space Administration or class B for Department of Defense (see 1.2.2),
lead finish C (see 3.3). Longer length leads and lead forming shall not affect the
part number.

6.5 Substitutability. The cross-reference information below is presented for the
conveniénce 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 4007A

02 4019A

03 4030A

04 4048A

51 4007UB

52 40198

53 40308

54 40488

6.6 Handling. MOS devices must be handled with certain precautions to avoid damage
due to accumuiation of static charge. Input protective devices have been designed in

the chip to minimize the effect of this static buildup. However, the following
handling practices are recommended:
a. Devices should be handled on benches with conductive and grounded surface.
b. Ground test equipment, tools, and operator.
c. Do not handle devices by the leads.
d. Store devices in conductive foam or carriers.

e, Avoid use of plastic, rubber, or silk in MOS areas.

f. Maintain relative humidity above 50 percent, if practical.
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6.7 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 NASA - NA
Navy - EC
Air Force - 17 Agent:
NASA - NA DLA - ES
Review activities: (Project 5962-0964-1)
Army - MI
Air Force - 11, 19, 85, 99
DLA - ES

User activities:
Army - AR, SM
Navy - AS, 0S, CG, MC, SH
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