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MILITARY SPECIFICATION

MICROCIKCUITS, DIGITAL, POSITIVE LOGIC

CMOS, STATIC SHIFT REGISTER,
MONOLITHIC SILICON

This specification is approved for use by all Depart-

ments and

1. SCOPE

Agencies of the Department of Defense.

1.1 Scope. This specification covers the detail requirements for monolithic
silicon, CHOS 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 TLDevice type. The device type shall be as follows:

Cevice type
01
02
63
04
05
06
51
52
53
54

55
56

Circuit

Dual 4-stage/dual b5-stage static shift
register

8-stage synchronous parallel or serial
input/serial output static shift register

Dual 4-stage serial input/parallel
output static shift register.

8-stage asynchronous parallel input/serial
output or synchronous serial input/serial
output static shift register.

64-stage static shift register.

8-stage bidirectional parallel/serial
jnput/output bus register.

Dual 4-stage/dual 5-stage static
shift register.

8-stage syrchronous parallel or serial
input/serial output static shift register.

Dual 4-stage serial input/parallel output
static shift register.

8-stage asynchronous parallel input/serial
output or synchronous serial input/serial
output static shift register.

64-stage static shift register.

8-stage bidirectional parallel/serial input/

output bus register.

1.2.2 Device class. The device class shall be the product assurance level as

defined in MIL=M-38B5T0.

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

Qutline letter

A
c

Case outline {see MIL-M-38510, appendix C)

F-1 (14-1ead, 1/4" x 1/4%"}, flat package
D-1 (l4-lead, 1/4" x 3/4"), dual-in-line package

[Beneficial comments (recommendations, additions, deletions) and any pertinent data
|which may be of use in improving this document should be addressed to: NASA Parts
{Project Office, Code 311.A, NASA/Goddard Space Flight Center, Greenbelt, MD 20771
Iby using the self-addressed Standardization Document Improvement Proposal (DD Form
|1426) appearing at the end of this document or by letter,

—————

AMSC N/A
DISTRIBUTION STATEMENT A.

FSC 5962
Approved for public release; distribution is unlimited.
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D F-2 (l4-1ead, 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
J D-3 (24-1ead, 1/2" x 1-1/4"), dual-in-line package
K F-¢ (24-1ead, 3/8" x 5/8"), flat packaye
X F-1 (14-1ead, 1/4" x 1/4"), flat package
except A dimensions = 0.1" (2.54 mm max.
Y F-2 (14-1ead, 1/4" x 3/8"), flat package,
except A dimensions = 0.1" (2.54 mm max.)
z F-5 (16-1ead, 1/4" x 3/8"), flat package,
except A dimensions = C.1" (2.54 mm max.)
] F-6 (24-1ead, 3/8" x 5/8"), flat package,

except A dimension = 0.1" (2.54 mn max.)
NOTES

1. As an exception to 3.5.6.2.3 of MIL-M-38510, for case outlines X, Y, Z, and U
only, the leads of bottom brazed ceramic packages (i.e., configuration 2 of case
outlines F-1, F-2, F-5, and F-6) may have electroless nickel undercoating which
shall be 50 to 200G 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 add1t1ona1 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 mm) from the package
edge.

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

1.3 Absolute maximum ratings:

Supply voltage range (Vpp - Vsg)
Device types 01-06 - - - - - - - - -0.5 V dc to +15.5 V dc
Device types 51-56 - - - - - - - - -0.5 V dc to +18.0 V dc

Input current (each input) - - - - - £10 mA

Input voltage range- - - - - - - - - (Vgs - 0.5 V} Vi

Storage temperature range- - - - - - -65 C to *175 U

A

(Vpp *0.5 V)

Maximum power dissipation, Pp- - 200 mW
Lead temperature (soldering,
10 seconds)- - - - - - - e - - - - +300°¢C
Thermal resistance, junction-to-case
(Bggl: = = = = = = = =~ =« = = - - - (see MIL-M-38510, appendix C)
Junct1on temperature (Tg)- - - - - - +175°C
1.4 Recommended operating conditions:
Supply voltage (Vpp - Vss):
Device types 01-06 - - - - - - - - 4,5 V dc to 12.5 V dc
Device types 51-560 - - - -« -« - - - 4.5 ¥ dc to 15 V dc
Input low (Vyy) voltage range:
Device types 01-06 - - - - - - - - 0-0.85 V dc at Vpp = 5 V dc,
0-2.1 V dc at Vpp = 12.5 V dc¢
Device types 51-56 - - - - - - - - 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,
Yor = 10% Vpp,
VoH = $0% Vpp
Input high (Vyy) voltage range:
Device types 01-06 - - - - - - - - 3.95-5.0 V dc at Vpp = 5 V dc,
1¢.0- 12 5V dc at Vpp = 12.5 V dc
Device types 51-56 - - - - - - - - 3.5-5.0 V dc at Vpp = 5 V dc,
8.0-10.0 V dc at Vpp = 10 V dc,
11.0-15.0 V dc at VDD = 15 V dc,

VOL = 104 V[)D,

) 8“ = 90% Vpp

Load capacitance- - - - - « - - - - - F maximum
Operating temperature range - - - - - -55 C to +125°C
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2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards. The following 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 Tisted 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 Methods and Procedures for Microelectronics.

(Copies of the specification and standard required by manufacturers 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 the text of this
specification and the references cited herein {except for associated detail
specifications, specification sheets or MS standards), the 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 specifications. The individual item requirements shall be in
accordance with MIL-M-38570, and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and
physicaT dimensions shall be as specified in MIL-M-38510 and herein. Although
eutectic die bonding is preferred, epoxy die bonding may be performed. However, the
resin used shall be Dupont 5504 Conductive Silver Paste, or equivalent, which is
cured at 200°C #10°C for a minimum 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 qualifying activity for verification.

3.2.1 Logic diagrams and terminal connections. The logic diagrams and terminal
connections shall be as specified on figure 1 and 2.

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

3.2.3 Schematic circuits. The schematic circuits shall be submitted to the
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 manufacturer's
schematics shall be maintained and available upon request.

3.2.4 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-38510 and 6.4 herein.

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 for each
device cTass shall be the subgroups specified in table II. The electrical tests for
each subgroup are described in table III.

3.6 Marking. Marking shall be in accordance with MIL-M-38510 and 1.2 herein.

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.
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3.6.2 Serialization. A11 class S devices shall be serialized in accordance with
MIL-M-385T0.

3.6.3 Correctness of indexing and markings. A1l devices shall be subjected to the
final electrical tests specified in table 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 40 (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 shall be conducted on all devices prior to qualification and quality conformance
inspection. The following additional criteria shall 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 lines 1 through 7 of table II herein.

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

1. Static tests (test condition A) using the circuit shown on figure 4, or
equivalent. Ambient temperature (Ta) shall be 125°C minimum. Test
duration for each static test shall be 24 hours minimum for class S
gev:ces and in accordance with table I of method 1015 for class B

evices.

2. Dynamic test (test condition D) using the circuit shown on figure 5, or
equivalent. Ambient temperature (Tp) 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 measurements.

e. When device types 01 through 06 are qualified by extention (see 4.3.1),
they shall be screened in accordance with the requirements for
corresponding device types 51 through 56.

4,2.1 Percent defective allowable (PDA).

a. The class S devices PDA shall 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 for static
burn-in. Dynamic burn-in is not required.

d. Those devices whose measured characteristics after burn-in exceed the
specified delta (a) limits or electrical parameter limits specified in
table III, subgroup 1, are defective and shall be removed from the lot.
The verified failures divided by the total number of devices in the ot
initially submitted to burn-in shall be used to determine the percent
defective for the 1ot and the 1ot shall be accepted or rejected based on
the specified PDA.
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4.3 Qualification inspection. Qualification inspection shall be in accordance with
MIL-M-385T0." TInspections 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).

4.3.1 Qualification extension. When authorized by the qualifying activity, for
qualification inspection, if a manufacturer qualifies to a 51-56 device type which is
manufactured identically to a 01-06 device type on this specification, then the 01-06
device type may be part I qualified by conducting only group A electrical tests and
any additional electrical tests specified, worst case and submitting data in
accordance with MIL-M-38510, appendix D (i.e., groups A, B, C, D, and E tests are 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 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 shall be in accordance with table I
of method SUOE of MIE-STD-883 and as follows:

a. End-point electrical parameters shall be performed in accordance with
table II herein.

b. Subgroups 5 and 6 of table 1 of method 5005 of MIL-STD-883 shall be
omitted.

c. Subgroup 4 (C; measurement) shall be measured only for initial
qualification and after process or design changes which may affect input
capacitance. Capacitance shall be measured between the designated
terminal and Vgg at a frequency of 1 MHz.

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

e. At the manufacturer's option, test tapes may be programmed simultaneously
for each identical section provided that each output is measured and each
specified input combination is tested.

f. When the 01 through 06 device types are qualified by extension (see
4.3.1), these device types will be inspected (QCI) according to the 51
through 56 device type requirements respectively.

4.4,2 Group B inspection. Group B inspection shall be in accordance with table II
of method SOUE of MIE-SID—BEB and as follows:

a. Class S steady-state 1ife (accelerated) test circuits shall be submitted
to the qualifying activity for approval. When the alternate steady-state
life test is used, the circuit of figure 5, or equivalent, shall be used.

b. A special subgroup 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 01-06, and measured only for initial qualification and after
process or design changes for initially qualified device types 51-56.

This subgroup shall consist of a high voltage test of the input protection
circuits, Vzap (see 4.5.3).

c. End-point electrital parameters shall be as specified in table II herein
and shall consist of subgroups specified in table Ila of test method 5005
of MIL-STD-883. Delta 1imits shall apply only to subgroup 5 of group B
inspection and shall consist of tests specified in table IV herein,



MIL-1-38510/67c

TABLE [. Electrical performance characteristics.

T ! I Conditions 1/ | | f |

| | | Vgs =0y | Device | Limits |
| Test | Symbol | -55°CT ¢ Tp < 125°C | type | funit |
| i | Unless otherwise specified | "Min T Jax | |
TPositive clamping input TVic(pos) IT¢ = 25°C, ¥y = GND, I ATT 1 TS TV
I’ to Vpp I] l’ SS Open Output = Open, I| |l Il ll :
| | 11 | |
MWegative cTamping Tnput™ TVic(neq) 17c = 25 C, Vpp = Open, AT | -6 TVv T
| to Vpp | [vgs = GiD, Jdutput = Open, | | | ! |
| [ [IT7 = -1 mA | | | | |
| | | l | | | |
TQuiescent supply current |1ss [Any combination of |vpp=1b V dc] 0L | 3.0 1 I
| | [ inputs | 32,03 5.0 |
| | | | 04,06 | | FuA |
| | | | 05| |”20 |
! | | Vo=l Vdel 5L T 1301 T
| |l ll ll I

54,56
| 1 | | 55| 20| |
[High Tevel output voltagelVyyy fVpp = 5 Vdc Mo=-70 wA T 3T 71 I I I
| Any output | |{see table III) | | ! | ! |
T~ Rny output ! ! ”0H='55 WA T 02, 1 ! | I
| | ! | | 03,041 ] ! |
l' Q output !' 'l !I ul\|l 00 !l 4.5 ’I } v i
[ Q output l | [Tgp=-60 wA | 05 | l ! l
[DeTayed cTock output f ] QIOH—-ZBO wAl 05 ] | | |
ll Any output ll |I ‘|IUH 5 uA |[ 06 !| lI |l :
[High Tevel output voltagelV Vpp = 12.5 V dc, | 0 [ oL,0Z, T | I [
! P J | oH2 |(22e table III) 0 = | 03,04, |11.25] fv ]
| ! | | 05,06 | | | |
'[ e b
High Tevel output voltage!lV Ypp = 15 Vdc, Ty = 751,52, 1

| ’ ’ | o3 I(g ee table I[II) o | 53,54, 114.95] v ]
| | ] | 55,56 | ! | |
! | ! | | | ! !
[Low Tevel output voltage [Vg. 1 TVpp = 5 V Mo =85 wA 01,07, 1 I I I
! Any output | {see table III) | 103,04 | | | |
!| T output lI 'I !IIOL=900 WA ll 5 II lI l' :
| T output [ ! [T =60 wA | 05 | j0.50 | v |
{DeTayed c1ock output | { [T5i =280 uA | 05 | ! ! |
= Any output } : IIOL =70 pA } 06 ; = } {
TLow Tevel output voTtage [Vg 2 fVWpp = 1Z2.5 v dC, Ty = O 31,02, 1 f I T
| | |(see table III) | 03,08, | 1.25 | v |
| | | | 05,06 | | | !
{ { | — | | ! ! |
Low level output voltage 1V, TV 15V dc, = 0 T 51,5271 T ] I
| P s (%8¢ table IT1) - | 5354, | 1 .05 1V |
] | | | 55,56 | | | |
| | | ! | | ! |
TOutput Tow (sTnk) currentlIpi fTWpp =5V, VgL = 0.4V I I T TmA dcT
| | Vi = Vss | 51,52, | | | |
ll llI l! - ; 53,54 10.36 | l |
Vpp = 15 Vde, Vg = 1.5V d¢ 55,56 2.4 1] ToA dcT
| | oLz ,v‘{ﬂ Sisvd | AR
|
[Output high (source) TTon1 TVpp = 5 V dc, VgH = 4.6 V dc | T [mA dcT
| current | IViN = Vop | 51,52, | | | |
! | | | 63,54 ]-0.36) | |
| [Tonz Voo = 15 V dc, vy = 13.5 V dc | 55,56 T-2.4 ] TR dc|
; " ;VIN = VDJ | | ] ! |
! ! ! | |

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

) T [ Cond1t1ons 1/ I | [ [

| | | Vgg = 0V | Device | Limits |
| Test | Symbol | -55°C7¢ TC < 125°C I type | [Unit
: : { Unless otherwise specified | l| Mi nT Max II I
ITnput Teakage current [Tty 27 [Méasure Tnputs [Vpp=15 V dc]01,0Z, 1 I 1 J
{ (high) [ |sequentially [ |03,04, | | 45 InA |
| | ! | 105,06 | | | |
i | | Vpp=I8 V dc 151,52, 1 I T
| | | | 153,54, | | 45 |nA |
| | | | 155,56 | | | |
Input Teakage current Ty 27 [Measure Tnputs TVpp=15"V dcT0I,02, | | 1 I
I (Tow) i |sequentially | 103,04, | [-45 |nA |
| | | | 105,06 | | | |
| | | TVp=T8 Va&I51,52, T 7 I
| | | | 153,54, | [-45 |nA |
| | [ | 55,56 | ! | |
ITnput capacitance test™ Ty Vp DD = 0 Vde, T=THWiz 101,05 1 70 TpF 1
| | ITc = 257C 02,03, T TT127] |
| | | 104,06 | | | |
| | | 56, 1 7.5 | |
| | | 51,53 T TIZ2 | |
I | ] 55, | T70 71 [
I | | 62,54 | TIZ [
[Propagation deTay high toltpy_ [Vpp = 5.0 V dc 0T, 720 T1200 Tns T
| low Tevel | | [51 [20 T 560 | |
| {Clock to any output) | | 06 I 13 11300 | |
| | ! 156 1377 980 | |
T "{Clock or reset to | | 104 20 11465 | |
| output) | | | |
I TReset to output) | | [03 120 (1365 | |
| | | 153 720 T 4% | |
[ TClock to Q output) I | 07 T I3 TI465 | |
| | | T2 T3 |
| | | To3 T |
| | | |53 [ 20 1560 | |
| | | 105 713 11590 1 |
| | | |55 TI3 T80T |
[ | | | | [ [ |
| (Clock to T output) I | 105 | 13 11980 | |
| | | 55 [ 13 1T840 | |
[ (CTock to delayed | | IT5 13 975 | |
| clock output) | | [55 TTI37 7350 1 |
[Propagation deTay Tow to [tpiy I 101, 720 11200 Tns |
| high Tevel | | T | |
| (Clock to any output) | | 106 [ 13771300 | |
| | | ! 980 | |
[ (CTock or reset to | [ 04 [ 20 11465 | |
| output) | I 54 T20 T390 | |
[~ {Clock to Q output) | | 102 T 13 11465 | |
| . e
I | | [53 20 T 560 | |
| f | 05 T I3 1530 [ |
{ : | |55 11_13 | "EW)—II |
! | |
| (Clock to T output) | | 105 | 13 11980 | [
| | | 55 [ I3 T840 T |
[~ {CTock to deTayed | | 05 [ 13 975 | |
| clock output) I | T55 137173507 !
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TABLE I. Electrical performance characteristics - Convinued.

i B | ] Conditions 1/ [ T T
! I [ Vgg =0V | Device | timits | 1
Test | Symbol | -557CT" Tp  1257C | type | ~(Unit]
i | |  Unless otherwise specified | Ciin | Max | ]
[Transition times high to ltyy. [Vpp = 5.0 V dc e s 1TT40 Tns 1
| Tow level | | 151 Ciie 200
| (Any output) | | T927 " "] Jo 1.975°|
| | | T RO O |
| | | 3 LT
f | | HEEN 4V [
' l | T
| o .
|"7TG output) — T | :
I I | | TTE |
T T T | 1 [
| Q output) I | 2100 ] !
[ ( | 280 ] |
[ {DeTayed cTock output) | | 55
] | | 200 [
[Transition times Yow to [ty_H | 1120 |
| high level | | 200 [
[ (Any output) | ! 1350 I
| | | 280 |
| | | 13 |
| | | 7 ]
| | | [
| | | |
{Q output) ItTLHl I T I
T [ | [ . |
I (T output) ItTLHZ I .”I_QVUM 2] :
i ! 4
[ {beTayed clock output) TtTiw3 } N bl mm[',2 :
i 55 V10 b 2
[Maximum clock frequency [f [Vpp = 5.0 Vdc, C = 50 pF (01,062 1700 1 I
| ‘ o oo - TOT08 T TE00 |
| {05 1550 1 | |
| e A |
| 151 CTTE TN T TR
| T52 T LT
| 153 THLET T
| T e
| 155 [
| f

Setup time

|
|
|
|
I
|
IM1n1mum cTock puTse width[tp
|
|
I
|
I

Minimum reset pulse
width

TMinimum high Tevel AE,
| P/S, A/S pulse width

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

1/ Complete terminal conditions shall be as specified in table ITI.
2/ Input current at one 1nput mode.
3/ Vi and Viy, for B series only can be performed as functional test
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TABLE II. Burn-in and electrical test reguirements.

|electrical parame-|
|ters (method 5005) |
| |

I I | Class § device 1/ I Class B device 1/ |
| |[Applicable tests | - |
[Line | and [Table 2/ [TabTe 3/ [ Test | [Table 2/ TTable 3/ T Test |
| no. | MIL-STD-883 Ref. | III — | 1Iv Icircuit | Ref. | III | 1v Icircuit]
| test methods par. | sub- |delta |[figure | par. | sub- |delta |figure |
| | Igroups [Timits | | |groups |Timits | |
[1 [Tnterim eTectri- T [ [ [ [ 1 T | |
| |cal parameters | | ] | l | | |
[{method 5004) | [ | | ! | | | |
7 [Static burn-in I [4.7b. I I T & I [ T | |
| (method 1015) 14.5.2 | | | | | | | |
| | | | | | [ I |
3 ISame as Tine 1 1 [ & [ | ] | | [
| | | | | | | |
T2 [Static burn-in IT [4.2b. | | [ 4 [4.2 4/ | 4
l [(method 1015) 14.5.2 | l | 14.5 - ! | |
| I ] [ | [ | | ! |
5 [Same as Tine 1 T I I* A r2d., | I* [ s I 4{
| | | | | |
[® "|Dynamic burn-in  [4.7b. [ 5 I | | T
’ II(method 1015) I|4.5.2 = } i
7 [Same as Tine I Tz | I ) T ]
| | | | | | [ | | |
'8 [Final eTectrical | [1%,2,3,7, 1 ] ] 11%,2,3,7, 1 I
| [parameters | 19 | | | 19 | |
| [{method 5004) | | | | | | | | |
I | [ | I | | | ! |
[9 [Group A end point T4.2.T T1,2,3,%4, 1 I 4.4.1T  11,2,3, ] I T
I lelectrical parame-| 17,8,9, | | | 14,7,8,9, | | I
{ }ters {method 5005)I ’10,11 { I ; !10,11 = ’ }
110 [Group B end point 18.4.2 11,2,3,7, | & [ [ [ | |
| lelectrical parame-| 18,9,10, 11 | | | | | | I
I Iters {method 5005) | | | | | | | | |
I | | | ! [ | | | | |
[11 |Group C end point | | | | 14.3.3 1,2,3 I A [
| lelectrical parame-| | | | | | | | |
| |ters (method 5005) | | | | | | | | |
| | | | | [ | | ! | |
BY4 [Group D end point 14.4.%  [I,7, I T 1583 11,2,3 [ | I
| | | i | | | | |
] | | | | | | | |
| | | i | | | | |

1/ Blank spaces indicate tests are not applicable.
2/ (*) indicates PDA applies to subgroup 1 (see 4.2.1).

3/ (a) indicates delta Timits shall be required on table III, subgroup 1, where specified, and delta
values shall be computed with reference to the previous interim electrtcal parameters.

4/ 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.
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Nevice types 01 and 51

Cases A, C D, X and Y

o)—fy Y 14 F—vy
NC—2 13k—Di+4
CLOCK—3 T10oP I12[—D245
Do—a VIEW )} —Doig
D3 —5 10— D3 +4
Dg —16 9r—Dg+5
Vss—7 8—Da+4q

Device types 03 and 53

Cases E, F and Z

Q412 15—DATA B
Q3413 I4——RESETB
34 TOP
@2a71% view '3—Qs
RESET A—6 H—Qag
DATA A —{7 10F—Qaa
VSS-—-—B 9—CLOCK A

Device types 02, 04, 52, and 54

Cases E, F and Z
Plg 1 U l6—Vpp
Qg—? 15—PpI7
Qg—13 10P 4—Plg
Plg—fa VIEW 3t —pig
PI3—5 l2—Qy
PI?—G Il —SER IN
PI'——Y I0F—CLOCK
VSb-——*B 9—PAR SER CONT
Device types 05 and 55
Cases E, F and Z
RECIRCU-
CATONIN—]1 U 1gl—v,,
CLOCK—2 ISH—DATAIN
—3 |4’—
TOP
NC{ —4 13—
VIEW NC
—15 12—
Q—i6 I
0 — I MODE
o= 'O conTROL
OELAYED
Vss—1® S—cLock

Device types 06 and 56

Cases J, K and U

B TR, 24}»—\/00
B 2 23»5.8\
w
w | Be A7
2 —B—— 3 22—; .
S ?54 21}-8 | ¢
A —
E 7815 202 \ -
TopP A <
2126 yiew 9= (2
:u" —63-7 |8__A._§ :D
<
\_.‘I_AB |7r,:g =
"A"ENABLE —+ 9 I hally
SER IN——I0 ISt——CLOCK
As/B-- 1 14——A/S
Vss 12 13; —P/S
FIGURE 1. Terminal connections.
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Device types 03 and 53

(1/2 shown)

Q Q2 Q3

cL L4CL {CL

FIGURE 2. Logic diagrams - Continued.
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Device types 02 and 52

Device types 01 and 5] Q1
A | SER | PAR/SER PI-n | (Inter- | Q,
TRUTH TABLE FOR SHIFT CL IN CONTROL | PI-1 nal)
REGISTER STAGE
N | x 1 0 0 0 0

| X 1 1 0 1 0
0O . O 1 x 1 0 1 0 1
1 ~ 1 =1 X 1 1 1 1 1
X _~ N = | 0 0 X X 0 Q-1

1 0 X X 1 Qp-1

‘\_ X X X X Q, Q,

Device types 04 and 54
Device types 03 and 53 Parallel/

Al serial| serial Q Qn
cLAlD | R Q| Q, CL Input | Control PI-1 | PI-n | (Internal)
[0 ]0]0 |Qny X X 1 0 0 0 0

1 |o]1 | Q.. X X 1 0 1 0 1
< *xTo 1 Q" 1 X X 1 1 0 1 0
- 1{ 9% X X 1 1 1 1 1
X [X]1]0 [0 e 0 0 X X 0 Q-1
| 1 0 X X 1 Q-1
| X 0 X X Q, Q

FIGURE 3. Truth tables.
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Device types 05 and 55

INPUT CONTROL CIRCUIT TRUTH TABLE TYPICAL STAGE TRUTH TABLE
BIT INTO A
DATA | RECIRC. | MODE | STAGE 1 D CL D+1
va 0
1 X 0 1 0
0 X 0 0 1 _/‘ 1
X 1 1 1
X 0 1 0 X N\ NC
Device types 06 and 56
“A" Enable | P/S |[A/B | A/S Operation*
L L L X Serial Mode; Synch. Serial Data Input, "A" Parallel Data Outputs Disabled
L L H X Serial Mode; Synch. Serial Data Input, “B" Parallel Data Qutput
L H L L Parallel Mode; "B" Synch. Parallel Data Inputs, "A" Parallel Data Outputs Disabled
L H L H Parallel Mode; "B" Asynch. Parallel Data Inputs, "A" Paraliel Data Outputs Cisabled
L H H L Parallel Mode; "A" Parallel Data Inputs Disabled, "B" Parallel Data Outputs,
Synch. Data Recirculation
L H H H Parallel Mode; "A" Parallel Data Inputs Disabled, "B" Parallel Data Outputs,
Asynch. Data Recirculation
H L L X Serial Mode; Synch. Serial Data Input, "A" Parallel Data Output
H L H X Serial Mode; Synch. Serial Data Input, "B" Parallel Data Output
H H L L Parallel Mode; "B" Synch. Parallel Data Input, "A" Parallel Data Output .
H H L H Parallel Mode; "B" Asynch. Parallel Data Input, "A" Parallel Data Output
H H H L Parallel Mode; "A" Synch. Parallel Data Input, "B" Parallel Data Output
H H H H Parailel Mode; "A" Asynch. Parallel Data Input, "B" Parallel Data Output

*Qutputs change at positive transition of clock in the serial mode and when the A/S control input is
“Tow" in the paraliel mode.

NOTES:

1. Positive logic (Logic 0 o Vgg and logic 1 o= Vpp)-
2. NC - No change

3. X - Don't care case

4. A - Level change

FIGURE 3. Truth tables - Continued.
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Device types 01 and £1

v (SEE
DD NOTE 5)

o]

Up, \ols)
| 2INC Dy 44}
3 !
[ CLOCK D2+5 | _o OPEN
= o——-z-—o/‘_ D2 * D2+4/! _—/,o— -
v 10 2
) o D3 D3+4 o0
- Dg D4+5 " Voo/,
ers D4a+4
Device types 02, 04, 52, and 54 (SEE
VDD NOTE 5)
IPg Voo 16
—2 Qg Pl7 15}
| —1p3 Qg Ple 14— |
R 4PI4 * Pls 314 p,——— OPEN
= 5PI3 97 12f1 — 2y
Vo o 6Pl SER IN || (4 o—=—0 DD/
DD TPI, CLK 109
[]8vss PAR SER IN 9|4
: Vnn (SEE
Device types 03 and 53 9 'DD "NoTE 5)
I CLKB VoD 16—
—42 Q48 DATABIS 1
! —3 Q3 RESET 814 47 ° OPEN
L AN 4024 * di8 13 )
- 2 r 5Q (A 2B 12|—4 o o VDD
Vpp &2 6 RESET A Qzq 11— /2
7 DATA A Q34101
_Ee Vss CLKASYS

% SEE NOTE 3

FIGURE 4.

Static burn-in test circuitse
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Device types 05 and 55 (SEE
vaD NOTE 5)
| RECIRCULATION Vp!6 ——J
2 CLK DATA IN 15|
3INC NC 14
| 4nc * NC I3 |_o OPEN
L T~ 4 5NC NCI2 A
= =0 6Q NC 1l o—2—0VDD
VoD = %2
74 MODE CONTROL 10} —+—
[f8Yss DELAYED CLOCK 9}
. Ve (SEE
Device types 06 and 56 DD NOTE 5)
‘ f
I8 Vop 24 OPEN
282 Ag 23 2
o2 oV
! 383 A7 22 bb/2
= 4B4 Ag 21
VDD(J—-Z——O 58s * As 20
68¢ Agq 19
787 A3 18
888 A2 17
9ENABLE A} 16
10 SER IN CLOCK 15
11A/8 A/S 14
rIZ Vss P/S I3
=

WOTES:
1.
position 1.

J.
of 2 k2 to

¥ SEE NOTE 3

47 Kal.

For static burn-in I, all inputs are connectaed to O volts, switch

For static burn-in II, all inputs are connecied to Vyy, switcn position 2.
Except for Vypy and V55, terminals shall ve connec ted tnrodgn resistors
The actual measured valu: of the resistors selected shall

not excead *¥2J percent of its branded valae due to Js2, heat or age.

Vg =

.

FIGURE 4.

Jdutput may de in switch position 1 or 2.
12.5 V miniawa, 15,9 V maxiuua tor device types Jb tirouyn Jo.
15.9 V minimum, 18.0 V maxiaum for device types 51 through bo.
= Vyp/¢ 1.9 V for all devices.
J.J V.

20

Static burn-in test circuit - Continued.
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TRIGGER

TRIGGER

MIL-M-38510/57E

Device types 01 and 51

(SEE

jVDD NOTE 3)
Vpp 14

— | D|
2NC D
50 kHz 1+413
GEN i3 CLOCK x Dot 5i2
402 DE+4I | —<>VDD/2
25 kHz b—5D13 D34410
GEN —6 D4 Da+s 9
l.—ﬂvss Dg+4 8
Device types 02, 04, 52, and 54
Vpn(SEE
DD
i NOTE 3)
—I Plg \éclmue
7
50 kFiz 2Q6 ool
GEN [ Qg 61414
b 1arlg Pls 3|
ZG?;:‘HZ}'W b5 Pl3 * Q712 o VDD/2
LS5 6P, SERIN !
+— 7 P1 CLK 10
P—18 Vss PAR SER IN 9 |—4
Device type 03 and 53 (SEE
’ - VDD NoTE 3)
I CLKB Voo 16}
S5 —120Q48 DATA BIS
GEN 3 Q3A RESEOT B4 m
4Q2a x I8 13
25kiz 5Q 4 Q2812 oVpp/
GEN —6 RESET A Q311 2
7 DATA A Qaa 0
P18 Vss CLKAS
% SEE NOTE !
FIGURE 5. Dynamic burn-in_and steady-state life test circuit.
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v (SEE
Device types 05 and 55 DD NOTE 3)
50 k2 1 RECIRCULATION IN Vppl6
GEN 2 CLK DATA N I5i
TRIGGER 3INC NC 14
4NC * NC I3
25 kHz | 5NC nci2] | o VDorss
GEN [} —6Q NC 1Y
7Q MODE CONTROL 10
fBVSS DELAYED CLOCK S|—t¢
e
(SEE
, VDD “NOTE 3)
Device types 06 and 56 (]
—~18) VoD 24
1»——282 Ag 23
383 A7 22
50 kHz - 4B4 Ag 21
GEN 1585 x As 20 - VDD/,
TRIGGER +—168g Ag 19
787 A3 18
25 kHz +—8Bg Az 17
GEN I 9ENABLE Ay 16
10 SER IN CLOCK 15
+—11A/8 A/S 14
b—i12 Vsg P/S 13 H
¥ SEE NOTE |

FIGURE 5. Dynamic burn-in_and steady-state life test ¢ircuit - Continued.
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NOTES:

1. Except for Vpp and Vgg, terminals shall be connected through resistors
of 2 ka to 49 kq. The actual measured value of the resistors selected shall
not exceed £20 percent of its branded value due to use, heat or age.

2. Input signal requirements:

a. Square wave, 50 percent duty cycle.

b. 25 kHz < PRR < 1 Miz.

C. triyand try < L us.

d. Vo*tage 1eve¥:

Minimum = Vg5 -0.5 V, *10 percent Vpp.
Maximum = Ypp *0.5, -10 percent V,

De
3. Vpp = 12.5 V minimum, 15.0 V maximum ?or device types 01 through 06.
Vpp = 15.0 V minimum, 18,0 V maximum for device types 51 through 56,
VDD/Z = Vp /2 1,0 V.
VSS = 0.0 e.

FIGURE 5. Dynamic burn-in and steady state life test circuit - Continued.
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gﬁTLbéEINPUT v OUTPUTS
[ |cENERATOR DD_T oo T 7 T
= t - 4
SYNC e | 0| Voo |
cTocK Di4af > —d [SAME S C0R0 TREUT T
1 PULsE 2 CLOCK D45 {SAME S LOAD CIRTUTT 1]
= LR oo, Doval SBVE 2§ [OA0 ORCOIT 73
L feNos D34 {$AVE A3 TOA0 CIRUT T3
0% ™o, Darsi ~SENE A8 10AD TIRCDT 13
7 8 [ g == - o= =
Tooa [l e 1 |
7 = = ] CL RLA :
L |
) = 1
L __LOAD CRCUT | __
R =200kl 5%
DATA INPUT CL= 50 pF
VGEN (INCLUDES WIRING AND PROBE

CAPACITANCE)

Userue w IG— ’4* SETUP L
90% I

CLOCK INPUT 50% —f—

10%
LeLw —J
90% f ———
ouTPUT 50%xt ——— ¢

Lriw —J - —J L—LTHL

NOTES:

1. The pulse generators have the following characteristics: VGEH = Vpp #£1
percent, tf and t,. < 20 ns, duty cycle = 50 percent, ZoyT = 50 ohms.
2. tsequpH = tseTypl = B0 ns at Ty = 25°C and -55°C; = 115 ns at Ty =
125 °C.
3. Requirements for MAX clock frequency (fcpL) are established by setting the
parameter to the Timits given in table III and observing proper output state

changes.
4. Initially apply clock input pulses with data inputs Tow and set all outputs
Tow.
FIGURE 6.

Switching times test circuit and waveforms for device types 01 and 51.
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QUTPUTS
Vop I 29
[y
‘ 1 SAME A4S DAD CIRCLIT I _‘
| )
1Plg Vo Ce - - - - ~-—~--- 7
2o, PL, F2n L
C R
3la PI »ﬁo ‘I - t ‘
SERIAL/ PARALLEL 8 5 | == |
INPUT R i P pr. 13 v =
L] PULSE o1 4 s 7 L_ _LOAD CIRCUIT
= GENERATOR 50{2% &2 p13 a,
6 SERIAL [l
SYNC = 17t fitin; e RL=200kQ £ 5%
Pl CLOCK L C = 50pF
8 PAR/SER | 9 LOW  (INCLUDES WIRING AND PROBE
v TR
L S5 CONTROL 5, &= CAPACITANCE)
o |
PULSE
‘:‘E- GENUERATOR <
_%_50 Q
SERIAL|/ PARALLEL 90% -7
NPUT N
50 /o VGEN
10% [ t

‘ ! ..... S — e
Lsetup o — !4— —»! [4— Lserup L

90% |
CLOCK INPUT oo, ’
° —F T\ YGEN
10% 1

1
OUTPUTS gg%
/o |
(Qg,7,8) 0% \ !
ny
Uiy —» e —NL*‘LTHL
NOTES:

1. The pulse generators have the following characteristics: Vgey = Vpp *1
percent, tf and t, < 20 ns, duty cycle = 50 percent, gyt = %8 ohms.

2. Wnhen measuring tpjj_1 and tpi,1, set paraliel serial control switch S;
to "LOW". Initially apply clock pulse witn serial/parallel inputs at 0 V to
set outputs Tow.

3. Wnen measuring tpyLz, tPhdZ: tTHL» and tTL4, set parallel serial
control switch S1 to "ni Initially apply clock pulses witn
serial/parallel inputs at 0 V to set gutputs low.

4, tSETUPH = tSETUPL = 350 ns at Tp = 25°¢ and -55°c; = 500 ns at 129 g
For device type uz LseETuPH = tseTygpL = 130 ns at TA 25°C and -55 C;

180 ns at Ty E

5. Requ1rements for MAX clock freguency (fgp) are established by setting thne
parameter to the limits given in table [il and observing proper output state
changes.

FIGURE 7.
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CLOCK/RESET
INPUT

FIGURE 8.

CLOCK
CL/RESET
INPUT o6 —O ' 2
PULSE ls, sz o—
GENERATOR S ! —o
50 -0 ! | v
1 Nel RESET o
_:‘L LCLOCK Bl 16— Vpp ICL RL
—Q4p —12 151 DATA B— I
SYNC Q35 —3 14 -RESET B = =
OZA —4 13— QIB -
A ——
Q —5 12— Q 0
! 1A . | 2B O
L_| - (-
L RESET A Q3g 0s3
INPUT -~ -
b DATA A7 0~ Qgqp —0
GENERATOR Vs _[“8 9 -CLOCK A
50 -
= 0

DATA INPUT 90% f
50% - VGEN
10% S}

L SETUP H

-

OUTPUT

L SETUPL

R =200 k§) = 5%

CL= 50 pF

(INCLUDES WIRING AND PROBE
CAPACITANCE)

Switching time test circuit and waveforms for device types 03 and 53.
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NOTES:

1. The pulse generators have tine followiny rndrduteriaLics Yo = Vpp *i
percent, t, and tg < 20 ns, duty cycle = 5J percent, lour « 50 ohms.

2. When measuring tpjyL1l, tPLdl tTaL, and tr Hl, set switcih 51 to clnck
position. Momentarily set switch S; to pasition ¢ to set outputs low and
return to pos1t1on 1.

3. Wnen measuring Tpyy 2, set switcn Sy to reset position. Homentarily set
switch Sz to position 2 to set outputs Tow and return to position 1.

4. tSETUPH tsETupL 320 ns at Ty = -9 C and 25 ¢; = 500 ns at

= C. For device types 03 and 53, tSrfdPH = tgeTypL = 108 ns at
TA = —bo Cand 25°C; = 150 ns at Ta = 125

5. For fcLs set switen Sl to clock. Reyui remen s for MAX clock freyuency
(fcL) are estavlisned by setting the parameter to the limits given in
table I{l and observing proper output state changes.

FIGURE 8. Switching time test circuit and waveforms for device types 03 and 53 - Continued.

27



MIL-M-38510/57F

OUTPUTS
Vob ? 00
sameAs Loap !
- L CiRCUIT |
rSAME AS LOA j
CIRCUIT |
F—sz | 16— Vop — L_._ — __..
o, —2 I5t—P1; — | J_
PAR/SER Qg3 14— Plg —1 IICL
INPUT N _| =
PULSE PI, 4 13t—rPlg — I= =
GENERATOR
Pl — 5 -
soal— "3 21— Q7 | cosocireuTr J
SER
1 — P16 hi—SER 4
SYNC —P1,—7 10 }— CLOCK
! PAR R_=200k§ £5%
—Yss7® O SER CL= 50¢F
(INCLUDES WIRING AND PROBE
CL/PAR- CAPACITANCE)
SER CONT = PAR/SER PAR/SER
INPUT CONT
PULSE J‘)\N}
GENERATOR i, oc
S CLOCK
ison N
CLOCK

PAR/SER 80% B
INPUT 50% f ~——— VGEN
10% i

LSETUP H- r-' "tSETUP L
CL/PAR 900%™ R
SER 50% VGEN
INPUT 10%. 1
tPmlz -1 I- -1 teni 1.2
90% T
OUTPUTS 5OOE , Y
(Ge,7.8) 0% L |
trin o —JL TriL

FIGURE 9. Switching time test circuit and waveforms for device types 04 and 54.
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NOTES:

L. The pulse generators have the followiny characteristics: Vggﬁ = Vpp *1L
percent, tp and tf < 20 ns, duty cycle = 50 percent, Zgyr = ohms.

2. When measuring tpy 1, tpi4i, set switch S; to parallel/serial position.

3. When measuring tpyis, tpLd2 tTuL, and tyid, set switch S} to clock
position. R .

4. ¢ =t = 350 ns at Tp = -55 C and 25 C;
=5558P#S atS%LUEledzc. For device types 04 and 54, ESETUPH = tSETUPL
=130 ns at Ty = -55°C and 25°C; = 180 ns at Tp = 120 ¢,

5. For fcp, set switch Sy to clock. Requirements for MAX clock frequency
(ng) are establisned by setting tne parameter to the limits given in
table 111 and observing proper output state changes.

FIGURE 9. Switching time test circuit and waveforms for device types 04 and 54 - Continued.
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QUTPUT
77
K FCe - - ————=-- =
i R T ol
C, =70,F S RL=200K
= |[GENERATOR 50 _.B_DELAYED g t L P O \
' Lo CLOCK Yss p ,‘T £50%
—19 MoDE aH - * = LoaD CIRCUIT | !
L o5 |conTROL 6 (Ui ih oy a4
— @ | { SAME ASLOAD CIREUT Z ]
e — — o~ T |
DATA / RECIRC 1 '
gﬁ%} 1 I77C =50,F $R =200K%,
GENERATOR = s :I\ £ 5.0% i
)@ DATA CLOCK | 2 i T = |
IN =
LOAD CIRCUIT 2
S2 6]y RECIRCU-| ! e R R P 4
50 _I_ b ¢ L 00 LATION [
. - VDD

DATA /
RECIRC
INPUT
CLOCK
INPUT
DELAYED
CLOCK
OUTPUT
beni,e ™ —» r‘_LPHLI,4
90%) — ags!
o
0 W A
Q OUTPUT ? i
10 %\ - 4
i 1
tTLHl-—f—HL— l-’]k—-"nﬂ_.
| |
t | |
PHL 2 — L
Q outpPuT —_—

Y rHL 2 IG- —»! ‘i

FIGURE 10. Switching time test circuit and waveforms for device types 05 and 55.
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NOTES:
1. The pulse generators have the following cnaracteristics: Vgey = Vpp *1
percent, t, and t¢ < 20 ns, duty cycie = 50 percent, Zyys = 50 ohms.
2. Wnhen measuring tpyil, tPHLe tPHLZs tPHL3s tPLALs TPLHZ> TPLHS»
tTALLs tTHLZs THL3» ETLKLs tTLH2, and tTiqy, set switch Sy to
Tow position.
3. Wnen measuring tpy g4 and tp_44, set switch Sp tg high position.
4. tSETUPH = tSETUPL = 400 ns at Tp = -55°C and 25°C; = 680 ns at
Ta = 125.C.” For device types 05 and 55, £SETUPH = YSETUPL = 21s ns at
Tp = -55°C and 25°C; = 300 ns at T = 125 L.
5, For foL, set switcn Sy to low position. Requirements for MAX clock
frequency (fg ) are established by setting the parameter to the limits
given in tab?e III and opbserving proper output state changes.

FIGURE 10. Switching time test circuit and waveforms for device types 05 and 55 - Continued.
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¢——o0 OUTPUT

<
=4 :
o ;

20 PMLA‘_-,O Lo :ECL RL%
21 A6 ° 0"4
5, 1

R_= 200k} £ 5%

® N O b N
—-
o O
1
i» >
E
T? 7

18 L € = 50pF
A2 (INCLUDES WIRING AND PROBE
iy CAPACITANCE)
9 16 |——— Oeloo— v
10 5 CLOCK ——0VDD
,}_“,
' 14 NSS Low
12 13 o S2
LOow
T T T T T e e
LOW s3
90% £ T -
DATA 50% /.________ . VGEN
INPUT __10% -

tseTup Hﬂ {‘-j r’tsETUPL

900/0 - -\ PENORE——
CLOCK 50% / S T VGE' N
INPUT 10% ¥ o R
teLH 12,364 ’-) r ‘J I‘“‘PHL 12,364

OUTPUT

L*—‘THL 12
NOTES:

1. The pulse generators have tne following characteristics: V
percent, t, and tgy < 20 ns, duty cycle = 50 percent, Zgyyr =

2. uWhen measuring tpy_1. tpLdi- TrdLt, and tri 41, set switch S,
S3 to hign position.

3. When measuring tpy.3, tpLd2, tTHLe» and tpyyye, set switch Sy to
high position and S3 to low position.

4. Wnen measuring tpyi 3, tp gy, set switca S, to low position and S3 to
high position.

5. When measuring tpy_ 4, tpLH4, set switcn Sp to low position and S3 to
low position. o o

6. tseTupH = tserupL = 500 ns at Tp = -v> € and Zo C; = 650 ns at
Ta = 125 L. For device types 00 and b6, LserypH = tserypL = 174 ns at
TA = =55 C and 25 ¢; = 24U ns at Tp = 1oL,

7. For fcL, set switcu Sy to low position and Sy to Tow position and then
the high position. Requirements for MAA clock freguency (f ) are
established by setting the parameter to the limits given in table [il and
observing proper output state cnanges.

Vpp *1

GEN *
50 ohms.
and

FIGURE 11. Switching time test circuit and waveforms for device types 06 and 56 - Continued.
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See footnotes at end of device type 06,



Group A inspection for device type 06.
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Terminals not designated may be "HIGH" level logic, "LOW" level logic or open
except as follows:
Vic(pos) tests; the Vgs terminal shall be open.
IC(negl tests; the Vpp terminal shall be open.
Igg teSts; the output terminals shall be open.

The Igg test measurements shall be run in sequence.
Apply single clock pulse; Viy = O V to Vpp.

Apply clock pulse; Viy = 0 V dc to Vpp until proper output state is
achieved.

VéH and V%L tests are performed by repeating the truth table test (numbers
79t 9

hroug 4) using the input and output conditions as follows:
[Test T Vpp [Tnput TeveTs [ Output Tevels |
| I | H | L | H I L I
T [ I I [ Min | Max |
Vipg !5.0v ] 3.5V | 1.5v ] 45V | 0.5V
Vinr | | ! | ! |
I | I | | |
ViLz [10.0 V 7.0V 3.0V 9.0 v 1.0V
VIH2
| ] | | |
ViLs 150V [1I1.0V [ 40VT]I3.5V | 1.5 v |
LR A T T R N

The device manufacturer may, at his option, measure Iy_ and Iy at 25°C for
each individual input or measure all inputs together.

See 4.4.1c.

The truth table test shall be performed in sequence.

The truth table tests shall be performed at Viy and Vpp <5 V dc and »18 V

dc.

L = Vgg +0.5 V maximum, and H = Vpp - 0.50 V dc minimum.

The maximum clock frequency (fﬁL) requirement is considered met if proper
output state changes occur with the pulse repetition period set to that given
in the limits column.

The device manufacturer may perform Vy, /Viy tests as functional tests.
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Group A inspection for device type 53 - Continued.
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1/ Pins not designated may be "HIGH" level logic, "LOW" Tevel logic, or open.
Exceptions are as follows: Vlcspos) tests, the Vgg terminal shall be open;
Vic(ne i tests, the Vpp terminal shall be open; Iss tests, the output
termingls shall be open; Iyyy tests, the undesignated terminals shall be open.

2/ In device type 56, circuit B, all terminals except 12 and 14 are inputs
connected to gate structures, therefore, the table III, VIC{po y and
Véc£ eq) tests shall be expanded to include testing terminals i through 8 and
1 nrgugh 23.

3/ The 1gs test measurements shall be performed in seguence.

4/ Apply clock pulse Viy = 0 V dc to Vpp until proper output state is achieved.

5/ ¥5E and VIh tests are performed by repeating the truth table tests (numbers

through 211) using the input and output conditions as follows:
[Test T Vpp [ Input I Output i

{ l T h ! L IR L i
TVIH1 ! 5.0 V 3.5 vy 1.5V [457 0.5 vV |
AETR ; : ! :min max :
TVin2 | 10.0°V 7.0V IOV IS0V IOV 1
fviL2 { ] fmin max ]

{ { | { | |

TVin3 [T 15,0 V 11,0V o VIII.s v ] 1.5V

=V1L3 ! { }min ; max

6/ The device manufacturer may, at his option, measure Iy and Ity at 25°C for
jndividual input or measure all inputs together.

71/ See 4.4.1c.
8/ The truth table tests shall be performed in sequence.

9/ The truth table test shall be performed at Viy and Vpp <5 V dc and >18 V dc.
L = Vgg +0.50 V dc maximum and H = Vpp -0.5 V dc minimum

10/ The maximum clock frequency (fci) requirements are considered met if proper
output state changes occur with the pulse repetition period set to that given in
the limits column,
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4.4.3 Groug C inspection. Group C inspection shall be in accordance with table III
of method of MIE-SID-BBS and as follows:

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

b. Steady-state 1ife 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 = 1257°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 SDOE of MIE-S!D-883. End-point electrical parameters shall be as specified
in table II.

4.4.5 Group E inspection. Group F 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 group E inspection is performed for class S devices, the total
dose radiation testing shall be included as an additional test in the wafer Tot
acceptance of method 5007 of MIL-STD-883.

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

4.5.1 Voltage and current. A1l voltages given are referenced to the microcircuit
Vgs terminal, unTess 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 1ife test cooldown
procedures shall be in accordance with MIL-STD-883 methods 1005 and 1015.

TABLE IV. Delta limits at 25°C.

[ Parameter 1/ ] Device types T
| |7 01 02 T 03 04 05 06 |
| Iss | £60 nA | £100 nA | ®100 nA +100 nA £400 nA £100 nA [
| VoL1 | =04V | £.04V | £.04V .04 V £.04 V £.04 vV |
} VoH1 } £,08 V } +.08 V { £.08 V ‘ £,08 V } £,08 V { £.08 V }
[Parameter 1/ I Device types

{ | 51 T Y4 T 53 54 | 55 { 56

| Iss |——%60 nA | £I100 nA T £I00 nA TI00 nA | %400 nA | 2100 nA

I Igua | #15% | =15% | £15% £15% | 15% | +15%

1 ToH1 5 £15% i £15% { £15% I £15% } £15% I £]15% |

1/ Each of the above parameters shall be recorded before and after
the required burn-in and life tests to determine delta's (a).
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4.5.3 High voltage (Vzap) test of input protection circuits. All input
terminals {up to a maximum of 4] of the DUT shall be subjected to a voltage pulse
from a 100 pF source charged to 400 V. This destructive test shall be conducted as
follows using the test circuit on figure 12.

a. Measure Iy and ITy at the inputs selected, as stated above, at 257°C.
The test 1imit for each input tested shall be #10 nA at the
specified Vpp. Measure Igg on the DUT at 25°C. The test limit for
this measurement shall be increased by a maximum of 20 percent of the
specified Igg table III 1imit at the specified Vpp.

POWER

SUPPLY DUT

NOTES:

1. RI =1 M2 to 50 Ma.

2. R2 = 1.5 ka.

3. C1 =100 pF.

4, VZAP = 400 V charge on CL.

5. S1 = Hg-wetted "bounceless" relay.

FIGURE 12. High voltage VZAP test circuit.

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

TABLE V. Modes for high-voltage test.

[~ Mode I + Terminal | - Terminal T
] 1 I VDD I Tnput )
[ 2 I Input | Vss I
| 3 | Input | Associated output |

c. Within 24 hours repeat the Igg, Typ, and Iy 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.

4.5.4 Qujescent supply current (Igg) test. When performing quiescent supply
current measurements (Igs), the meter shall be placed so that all currents flow
through the meter.

4.5.5 Radiation hardness assurance (RHA) testing. The RHA testing shall be
performed in accordance with test procedures and sampling specified in table V of
method 5005 of MIL-STD-883 and herein:

a. Before irradiation, selected samples shall be assembled in qualified
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 (aVr) after irradiation.
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b. 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.

c. Threshold-voltage test circuit conditions shall be as specified in table
VIII and figure 13. 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.

d. 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 shal be performed.

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

[Parameter |  Test 1imits ! Vp T
| [{al1 device types) | Device ? Device

| | ! types | types |
| | | 01-06 | 51-56 |
| | T (V dc) | [V dc) I
A Y | 0.3 V min | 10 I 10 l
I Vip | 2.8 V max ! 10 | 10 !
| aVy | 1.4 V max | 10 | 10 !
| Igg | 100 x max timit | 15 [ 18

| tpLH I 1.35 x max 1imit I 5 | 5 !
! tpHL { 1.35 x max limit % 5 { 5

4.5.5.1 Class S requirements. 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. The manufacturer shall test a minimum of four samples from each
wafer, selected at a radius approximately equal to two-thirds of the wafer radius and
spaced uniformly around this radius and shall reject the wafer if any measurement
exceeds the post irradiation end-point electrical parameter limits.

TABLE VII. Bias during exposure to radiation.

T Device | Pin connections 1/ T
| type Vpp = 10 V dc through a 30 ko Vss = GND Vpp = 10 V d¢ |
: to 60 kq resistor |
T

01,51 = 1,3,4,5,6 | 7 14 |

| I

02,57 1 1,4,5,6,7,9,10, T 8 16 T

| | 11,13,14,15 | |
{ 03,53 } 1,6,7,9,14,15 ] 8 [ 16 ]
| |

04,54 | 1,4,5,6,7,9,10,11, | 8 16 I

| 13,14,15, | |

l 05,55 I 1,2,10,15% } 8 | 16 I
| |

[ 06,56 | 9,10,11,13,1%,15 [ T2 I 7% 1
| | | |

1/ Pins not designated are open or connected to 10 V dc through a 30 ka to
60 ko resistor.
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4.6 Data reporting. When specified in the purchase order or contract, a copy of

the folTowing data, as applicable, shall be supplied:

a.
b.
c.
d.

e,

Attributes data for all screening tests (see 4.2) and variables data for
all static burn-in, dynamic burn-in, and steady-state l1ife tests.
A copy of each radiograph.
The quality conformance inspection data (see 4.4).
?arameter distribution data on parameters evaluated during burn-in
see 3.5). ‘
Final electrical parameters data (see 4.2d).

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
originaT equipment design applications and logistic support of existing equipment.

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

a.

b.

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 special lead lengths or lead forming, if applicable.
Requirements for "JAN" marking.

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

definitions used herein are defined in MIL-M-38510, MIL-STD-1331, and as follows:

VIAP- = = = = = = = = - - - Input test voltage.

Cij= = = = =~ = = = = - - - _ Input terminal-to-Vgg capacitance.
GND = - = = = = o o = - - . Ground. Zero voltage potential.
TA- = = = = = = = = =~ « - - Free air temperature.

¥pp = - - - ~ = - = - - - - Positive supply voltage.

Vgg = = - = = - = - o e - . Negative supply voltage.

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

6.4 Logistic support. Unless otherwise specified, microcircuits acquired for

Government Togistic 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,.
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6.5 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 4006A
02 4014A
03 4015A
04 4021A
05 4031A
06 4034A
51 40068B
52 40148
53 40158
54 40218
55 40318
56 40348

6.6 Handling. MOS devices must be handled with certain precautions to avoid damage
due to accumuTation 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 material or carriers.

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

f. Maintain relative humidity above 50 percent, if practical.

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 5962-0964-3)
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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