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MILITARY SPECIFICATION
MICROCIRCYITS, DIGITAL, HIGH SPEED, CMOS,
FLIP-FLOPS 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 far monolithic
silicon, high speed, CMOS, logic microcircuits. Two product assurance classes and a
choice of case outlines and lead finishes are provided and are reflected in the

complete part number.

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

1.2.1 Qevice type. The device types shall be as follows:

Device type Circuit
01 Qctal 0 - Flip-Flaop with Clear
02 Octal Three-State D Flip-Flop
03 Octal D0 - Flip-Flaop with Enable
04 Octal Three-State D Flip-Flop
05§ O0ctal Three-State D Flip-Flop w/inverting outputs
06 Octal Three-State D Flip-Flop w/inverting outputs
52 Octal Three-State O Flip-Flop {(LS-TTL input)

1.2.2 Device class. The device c¢lass shall be the product assurance level as
defined in MIL-M-33510.

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

Qutline letter Case outline (see MIL-M-3851Q, appendix C)
R 0-8 (20-7ead, 1/4" x 1-1/6"), dual-in-line package
2 €-2 (20-terminal, .350" x .350") square chip ,

carrier package

1.3 Absolute maximum ratings.

Supply voltage (VY e e e e e e - -0.5 ¥ dc +7.0 Vv dc¢

DC input voltage ?9 N)‘ - - T 0.5 ¥ dc to Vee *0.5 V de

OC output voltage ( T T R TR 0.5 ¥V dc to Vg *0.5 Vv de

Clamp diode current ?qIK: o)== -~ = - - - 20 mA

0C output current per pin (?OU Jom - e . 25 mA

0C Vgg or GND current per pin (Igg) - - - £50 mA .

Storage temperature range (Tsyg)- - - - - - -65°C to *150 ¢C

Maximum power dissipation (POI- R 300 mW (02, 04-06, 52, 420 mwW)

Lead temperature (soldering, 10 seconds)- - +300°C

Thermal resistance, junction-to-case (8j¢):
£as8 R = «~ = = = = o e a4 2 e e e e e - {See MIL-M-38510, appendix C)
Case 2- - - - - & - 4 o o o L4 Lo L 60.C(N

Junction temperature (Tj) - - - - - - - - - *175°C

|Beneficial comments [recommendations, additions, deletions) and any pertinent data |
Iwhich may bde of use in improving this document should be addressed to: Rome Air !
|Development Center (RBE-2), Gr1gfxss AFB, NY 13441, by using the self-addressed |
{Standardization Document !mprovement Proposal (DD Form 1426) appearing at the end |
{of this document ar by letter, I
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1.4 Recommended operating conditions.

Device types 01, 02, 03, 04, 05, 06:

Input low (Viy) maximum voltage - - - - 0.3 vV at Vgg = 2V
i’ I 0.9 VvV at Ve = 4.5 V
1.2 V at Yoo = 6 ¥
Input high (Viy4) minimum voltage- - - - 1.5 V at Vgg = 3 ¥
P 3 H 3.15 V at Ve = 4.5 Y
4.2VatVCc=6V
Device types 01, 02, 03, 04, 05, 06:
Supply voltage (Vgg) - - - = - = = - - - 2 ¥ dc minimum to 6 V dc maximum
Qutput voltage - - - - - - - =« = = = - - 0 vV dc to Vgg.
Operating temperature- - - - - - - - - - -55°C to *1 o
Input rise and fall times (tpo, tf) maximum:
Veeg = 2 ¥ 1000 ns
Vee = 4.5V 500 ns
Veg = 6V 400 ns
Device type 52:
Input low (V) maximum voltage- - - - - 0.8 at Vgg = 4.5 to 5.5
Input high (61H) minimum voltage - - - - 2.0 V at Vc% = 4.5 - 5.5
Supply voltage (Veg) - = = = = = = = - = 4.5 V to 5.5 V dc
Qutput voltage - - - - - = = - - - - - - ¢+ 0 V dc to 5.5 V d¢
Operating temperature- - - - - - - - - - -55°C to *125 C
Input rise and fall times (tp, tf):
Yeg = 4.5 Y 500 ns
Setup time before clock {tgy) 20 ns minimum.
Hold time (ty):
Device types 01, 03, 04, 06 - - - - - - 5 ns minimum
Device types 02, 05, 52 - - - - - - - - 10 ns minimum
Clock pulse (tgpLk):
Device types 02, 04, 05, 06 - - - - - - 16 ns minimum
Device type Ol - - - -« - - - - - - - - 18 ns minimum
Device types 03, 52 - - - - - - - - - - 20 ns minimum
(tRBM): -
Device type O0l- - - = - = - - = - - = - 20 ns minimum

2. APPLICABLE DOCUMENTS

2.1 Government specification and standard. Unless otherwise specified, the
following specification and standard, of the issue listed in that issue of the
Department of Defense Index of Specifications and Standards specified in the

solicitation, form a part of this specification to the extent specified herein.

SPECIFICATION

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

(Copies of 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.)
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In the event of a conflict between the text of this

2.2 0Order of grecedence. f . 0
specifi on_an & T&ferences 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 supgrsgde
applicable laws and reguiations 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.

3.2.1 Logic diagram and terminal connections. The logic diagram and terminal
connections snhall be as specified on figure 1.

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

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 o
specification and shall be submitted to the qualifying activity as a prerequisite for
qualification. All qualified manufacturers' schematics shall be maintained and

available upon request.

3.2.4 Case outlinés. The case outlines shall be as specified in 1.2.3.

3.3 Lead material and finish. The lead materfal and finish shall be in accordance
with MIC-W-J8510 and 5.4 herein.

3.4 Electrical performance characterfstics. Unless otherwise specified, the
electrical performance characteristics are as specified in table I, and apply over
the full recommended ambient operating temperature range.

3.5 Electrical test requirements. The electrical test requirements for each
device class shall be the subgroups specified in table IIl. The electrical tests for
each subgroup are described in table [II.

3.6 Marking. Marking shall be in accordance with MIL-M-38510. At the option of
the manufacturer, marking of the country of origin may be omitted from the body of
the microcircuit, but shall be retained on the initfal container.

3.6.1. Total dose radiation hardness identifier. Total dose radiation hardness
{dentifier shall be in accordance with MIL-M-38510 and 4.5.4 herein.

3.6.2 Serialization. A1l c¢lass S devices shall be serfalized in accordance with
MIL-M-385T0.

3.6.3 Correctness of indexing and marking. All devices shall be subjected to the
final electrical tests specified in table [l 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 38 (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-5TD-883,
and sha be conducted on all) devices prior to qualification and quality conformance
inspection. The following 1dditional criteria shall apply:
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a. Delete the sequence specified in 3.1.10 through 3.1.14 of method 5004 and
substitute lines 1 through 7 of table II herein.

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

{1) Static test (test condition A) using circuit shown on figure 3, or
equivalent. Ambient temperature (Ta) 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 test (test condition D) using circuit §hown on figure 3, or
equivalent. Ambient temperature shall be *125 C minimum. Test
duration shall be in accordance with table I of method 1015.

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

d. For class S devices, post dynamic burn-in, or class 8 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.

4,2.1 Percent defective allaowable (PDA).

a. The PDA for class S devices 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 Il failures shall be cumulative for determining the PDA.

¢. The PDA for class B devices 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
IIT, subgroup 1, are defective and shall be removed from the lot. The
verified failures divided by the total number of devices in the lot
initially submitted to burn-in shall be used to determine the percent
defective far the lot and the lot shall be accepted nr rejected based on the
specified PDA.

4.3 Qualification inspection., Qualification 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, 8, C, D, and € inspections (see 4.4.1
through 4.4.5).

4.4 Quality conformance inspection. Quality copnformance inspection shall be in
accordance with MIL-M-38%510 and as specified herein. Inspections to be performed
shall be those specified in method 5005 of MIL-STD-883 and herein for groups A, 8, C,
D, and £ 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 5502 of MIL-ST0-883 and as follows: :

a. Tests shall be performed in accordance with table Il herein.

b. Subgroups 5, 6, 7, and 8 of table 1 of method 5005 of MIL-STD-383 shall be
omitted.

€. Subgroup 4 (Cj 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 Vgs 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.
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Group B inspection. Group B8 inspection shall be in accordance with table II of method 5005
of MIL-STU-883 and as follows:

a.

Class S steady-state life (accelerated) test circuits shall be submitted to the gqualifying
activity for approval. When the alternate steady-state 1ife test is used, the circuit on
figure 4, or equivalent, shal) be used.

Electrostatic Discharge Sensitivity (ESDS) testing shall be performed in accordance with

MIL-STD-883, method 3015. The option to cateqgorize devices as E£SD sensitive without

performing the test is not allowed. Device types categorized as ESD sensitive shall be

further tested using method 3015 modified as follows:

(1) Table I pin combinations 4 and 5 shall be deleted.

{2) The test sequence specified in 3.b shall be repeated an additional four times rather
than the two specified.

TABLE . Electrical performance characteristics.
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Electrical performance characteristics - Continued.
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See the formulae for determining switching times and maximum frequencies shown in tables 1A and

Power dissipation capacitance {Cpp) ner gate typically equals 25 of.
I8 respectively.

Complete terminal conditions shall %e as specified in table [I[.

lgzL set internal D flip-flops to high state.
Igzu set internal D flips-flops to low state.

Guaranteed but not tested.
Tested at V

G

exception in 4.4.14.
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TABLE IA. Calculated dynamic figures at -55/25 ambient temperature {°C).

I ! R T
| i Ta = {°C) |
i vee i i
| I 1 1
| i 125 i -55/25 i
| ! | |
! 0 i T
i 2.0V ; 5.00X i 5.00Y
|

i 4.5 Y E X =1 i 0.75X = ¥

i [
! 6.0V i 0.85X i 0.85Y
|

Norma]jzed numhers
(+125°C equals 1)

NOTE: The 2.0 V and 6.0 V numbers are derived from their 4.5 V integer value.
Rounding off according 5/4.

TABLE 18. Calculated fuay figures at -55/25 ambient temperature (°C).

I 1 R T
| : Ta = (C) }

] Yee |

i I ! T
i i 125 i -55/25 i

! | | |

T 1 1§ T
| 2.0V i 0.2% i 0.2y ’

| i |

| 4.5V i X =1 i 1.33X = ¥

i | | |

j 6.0V | 1.18X i 1.18Y

| ! | |

Normalized numbers
(*125°C equals 1)

NOTE: The 2.0 V and 6.0 V numbers are derived from their 4.5 V integer value.
Rounding off according 5/4.
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TABLE [I. Burn-in and electrical test requirements.
T TApplicable tests | —Class 5 device 1/ i TTass 3 device L/ T
| Line land MIL-STD-883 | 3 4 . —r .
! no. 1test method T T Jable | lable 1 lest i NG :‘Tab1e ! est
| | | Ref. | III PoIy i cir- | Ref. | 11 oLy | cir-
! | | para- |subgroups | delta | cuit | para- isubgroups i delta . cuit }
| | i graph i 2/ U limits | figure | graph i 2/ i 11m}ts i Figure :
| '. | b by I | b3 !
I ] 1 1 1 - L I ( Il : i
% 1 {Interim e]ectrica]%ﬁ % 1 ; % { : [ E f vr
| iparameters ; d ' ! i | i ; '
\ | {method 5004) | ! | | i E i j i
| | | ! | ! i | i ; |
T2 J5tatic purn<in [ 13.26 | Req d | I T T Hot i i H
l | {(method 1015) 14.5.2 | : | i i req'd : } .
| | | ! i | | i i
T~ 3 1Same as line [ T T I T 1 1 ! i i T
! i i i i i i | | | |
T & |Static ourn-in (I 14.2b | Regq'd | AR 14.2b T 17 ! i 3 T
: ;(method 1015) }4.5.2 } { i 14.5.2 3 Req'd E ! ;
[} i 1 1 1

T 95 iSame as line |  14.2d 71 I* S H {4.2d i 1* 4 j i
| | | i f | i |
| | i i i i } i ) i !
T8 [Oynamic burn-in (4.25 | Req'd | | i T THot i i o
i i (method 1015) 14.5.2 | : i : ! oreq'd | | !
i | i ! i | \ | ; | |
T 7 iSame 1ine | T4.2d 1 1 D T ] i ! ; T
| j ] i } ) ) ! i j }
[T 8  JTFinal electrical | T 1*,2,3,3 1 N i T 1%,2,3,9 0 i H
t Iparameters I i | i i 7 i i |

! {method 5004) ! ! | | I d | % !
i | | i i i i | | } |
T 9 Group A test re- [4.4.1 1 1,2,3,4, 7 i 44T 1T1,2,3,4, 4 : T
| lquirements | i 9,10,11 | ! ! 19,10,11 | { !
| | {method 5005) i i i | ! i | | i
| i ! ; | | i | ; ; !
710 1Group 8 end-point 14.3.7 1°+1,2,3.3, 1 & T ! S i i T
} ielectrical para- | ! 10,11 i { { { i { !
| imeters (method i i | | i i i | |
i | 5005) i | i i { i ! i |
T 11 1Group C end-point | i i ! 14.4.3 1 1,2 T : 0
] lelectrical para- | | | i | ! ! i
! imeters (method i ! ! ! ] ! i i i
| { 5005) i i | | | i | ! }
[IRYA iGroup U end-point 1434 T [,7,3 1 T 14.4.4 1,2 1 \ T
| lelectrical para- | ] ! | ! f } i
| |meters (method } ] i | | i ! ! |
i 15005} i i | ! d i ! ! |
1/ 8lank spaces indicate tests are not applicable.
2/ * indicates PDA applies to subgroup 1 (see 4.2.1).
3/ & fndicates deita 1imit shall be required only on table [Il, subgroup 1, where specified, and

the delta values shall be computed with reference to the previous interi=m electrical parameters
{1ine 1).

4/  The device manufacturer may at nis option, either complete subgroup | electrical parameter
measurements, including delta measurements, within 96 hours after burn-in completion {ramoval of
bias); or may complete subgroup 1 electrical measurements without delta measurements within 24

nhours after burn-in completion (removal of bias).

5/ * indicates also applies to =2lectrostatic discharge sensitivity tests.

1
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(3) Only those device types that pass EDS testing at 1000 volts or greater
shall be considered as conforming to the requirements of this
specification.

c. End-point electrical parameters shall be as specified in table 11 herein.

Delta limits shall apply only to subgroup 5 of group B inspections and shall
consist of tests specified in table IV herein.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table
11l of meThod 5005 o; MTT-3STD-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 € 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 0 and as specified in 4.5.2 herein and as shown on
figure 3 (note 3), or equivalent.

{2) Tp = *+125°C minimum.

{(3) Test duration, 1,000 hours, except as permitted by 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
4.5.4 herein.

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

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

Text continues on page 58
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Device type 01

Case R

DUAL-IN-LINE PACKAGE

7 a7 Q6 De 05 Q5 CLOCK

Vee Q8 D8 D
o |19 |18 |17 s 15 |14 13 1211
] O sl D]
CK b—e—> CK K ﬂb——o—-o cK
CLEAR CLEAR CLEAR CLEAR
7 v i 7

1 3 | .
CLEAR CLEAR CLEAR CLEAR
CK ¢ 5 CK CK 4 cK

D OJ EO )

1 2 3 4 5 6,

npn
uﬂ

CLEAR Q1 D1 D2 Q2 Q3 D3 D4 Q4 GND

TOP VIEW

FIGURE 1. Logic diagram and terminal connections (top view).
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Device type 01

2
Dl o 3 D Qf——o Qt

— CLOCK

CLEAR

—d

D2 -t b o220 a2

$——> CLOCK
CLEAR

o——1
(7) (6)

D3o D Q—oq4
—1——a CLOCK]

CLEAR

(8 (9)
D4 o ) D Qpl——o Q4

——c» CLOCK

CLEAR

(13 (12)
o D Q——o0 Q5

—1 & cLocK

CLEAR

(14) —— (15)
D60 D aQF—o0Q6

—1—< CLOCK

CLEAR

an (16
D7o D Q—o Q7

—}—a> CLOCK]

CLEAR

(18) (19)
D8o— D Ql——o D6

(1)
CLOCK E>x> s CLOCK]
CLEAR

SCeEAR 1) E>”’ ) I

FIGURE 1. Logic diagram and terminal connections (top view) - Continued.
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Device types 02, 52

DUAL-IN~LINE PACKAGE

Vee 80 8D 70 7Q 60 6D 50  5Q CLOCK
20 |19 |18 17 |16 15 ]14 13 |2l
a D‘] D Q‘F_‘] a0 []D Fl
Wdﬁ»——d)ﬁ'( I:T(go—«—@é?
QE QE QE QE
Q Dk 0 a a D 0 g
TR o TK X > TR
QE QE QE QE
J} ! < ]
*— r— * —
1 2 3 y 5 6 7 8 9 |10
0E 1Q 1D 20 20 3Q 3D 40 4Q GND
QUTPUT
CONTROL TOP VIEW

FIGURE 1. Logic diagram and terminal connections (top view) - Zantinued.
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Device types 02, 52

CLK {11) D
[
$—o>Cl | (2) Iq
1p 3 h
4
b Cl
" *—q o {s) 50
20 1]
> Cl
- O L}__ (8) 30
3D 1D
4
—p Cl! é
4D 10
4
+—op C! , {12}
(13) o ;L >Q
5D 10 .
[
T_O o] [;! (15)
o— 6Q
sp 4 0
L
- —cP Cl 5 {18) 79
70D 1D
LofCl E (19) 8q
8D (18) D |

FIGURE 1. Logic diagram and terminal connections (top view) - Continued.
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-panuyquo) - (Mata dol) suotrideuuod (eurumay pue weaberp d1boy 'y J¥n9l4

8D D 90 50 ) X0) 20 10
A‘%
40P~ 4o - do - 45 $- ) %wa 4o - g =
- o 4o abq &o oJ.Tc chTc a ch ngLo ary -0 oj

80 FA¢) 90 sa

o

I <p-20

_ * ®
ha £0 2a 1q

£0 9d£y ao1Aaq
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Device type 03

N

FIGURE 1. Logic diagram and terminal connections (top view) - Continued.
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Device type 04

DUAL-IN-LINE PACKAGE

LATCH
Vee 1Q 2Q 3Q 4Q 5Q 6Q 7Q 8Q ENABLE
20 19 18 17 16 15 14 13 12 1t
Q Q Q Q
~oE 4 ~d0E 4 ~doe  ©1 | rdoe 4
D D D D
L T . I 0
* & &
A ° ° °
[ e 4 0 ¢ 0 4
0 D 0 0
1 2 3 4 5 6 7 8 3 10
OE 1D 2D 3D 4D 5D 6D 70 80 GN
QUTPUT
CONTROL
TOP VIEW
FIGURE 1, Logic diagram and terminal connections (too view) - Continued.
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Device type 04

OE () o{>
CLK%O—

—cpCl & us) 4
1D (2) 1D
r—op Cl L S (18) 20
20 31 D
—or Cl &I (7
o— 3Q
30 (4) |D
<
—cp Cl - ] | (16) 44
4p—3) I
’_—
—op Cl [: (15) 50
5D (6) 1D
’——1
*—Op C! (14) )
\
6
657 o P | > Q
——
—Cl L (L {3 70
7p-L8) 1D
—cp C! (12)
S
9) P 8Q
8D ¢ ID {{\/

FIGURE 1. Logic diagram and terminal connections (top view) - Continued.
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Device type 05

e ————————————

DUAL-IN-LINE PACKAGE

Vee 8@ 8D D Fa 6@ 6D 50 50 CLOCK
0 |19 |18 17 |1s 5 |14 13 |12
Eo 0 Eo Q Ea D ED :]
TK—e—D CK TK—e—D CK
QE QE QE QE

I l J i

Qa D D @ Q O | 0
TK4 > CK TK P+—+P TK
QE QE QE QE
]
j— L e\ 4 = =
1 2 3 4 5 6 7 8 9 l 10
0F _— = = <5 GND
OUTPUT 1Q 1D 20 20 30Q 3D 4D 4Q
CONTROL ‘
TOP VIEW

FIGURE 1. Logic diagram and terminal connections (taop v‘ew' - Continued.
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Device type 05

— (I}
0
(rn C{::>
CLK --—-—-{:::>C>T
¢
—op Cl & (2) q
1D (3) 1D
—opCl (5) -
(4) & 2Q
20 iD
o—op ClI £ (8) 33
Q
30 (7) 0
> Cl (9) —_
1 ° L 4Q
40 18) ID
—<p Cli é (12) 50
o—opCl sy =
(14) & 6Q
6D 1D
> Cl N (16) 23
7547 T_QID >0
8D 1D

FIGURE 1. Logic diagram and terminal connections (top view) - Continued.

22



MIL-M-38510/656

Device type 06

DUAL-IN-LINE PACKAGE

LATCH
Vee 1Q 2Q 3Q 4Q 5Q 6Q 7Q 8Q ENABLE
|20 19 |18 17 16 |15 |14 13 12 |11
Q a a )
qoc S r90¢ ¢ —90c r9oc 4 V
D D D D

ol
PaN

ol
par
L5
Q
O

o
b4

oc oc oc
D D D D
1 |2 3 4 5 6 7 8 9 | 10
OE 1D 20 3 4D 5D 60 7D 80 -GND
OUTPUT
CONTROL TOP VIEW

FIGURE 1. Logic diagram and terminal connections (top view) - Continued,
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Device type 06

—op Cl ! _
0 (2) 0 USHO
;
—p Cl 18) —
4 > Cl
ap (&) *‘qm 11\/[ 07) 45

]
—»Cl!
ap 9] 1D ————{; “5)46
b
—<p Cli
5D (6) 10 :£ (15 )5i5
| .
1Fﬂ>m [ _
6D (7) 1D “4)60
>C1 | _
7p {8} 10 ——; 13),3
—cp Cl {! _
8D {9) 1D “2)80

FIGURE 1. Logic diagram and terminal connections (top view) - Continued.
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Device type 01
e s vy
{Each Flip-Flop)

Oevice types 02, 52

| Tnputs [ Outputs | lOutﬁut lClock I I T
[TTear [ Clock T D T 0 T IControy |- % jPata Outputs
v b ox b ox L | O N R T B I
I H 1 4 1 H H ! | L 4 [ I L
[ R Y S L | I L L ¢ ] Qg
l| H Il L ll X iI % = Il H [ [ X Iz |
J ! ! J
H = "high Tevel (steady state) H = "high Tevel, L = Tow Tevel
L = low level (steady state) X = don't care
X = don't care } - transition from Tow-to-high
4 = transition from low to high level Z = high impedance state
Qg = the leyel of Q bgfqre the indicateq steady Qo = the level of the output before steady
state input conditions were established state input conditions were established
Device type 03 Device type 04
| T IClock T pata | Outputs | lOutput Tcioex  Ipata P outputs |
| | | | | |Control | | J ;
T i | [ T I ] T I T
| H | X X f Qo | L | 4 i H | H |
L b | H I H J I L () | L I L
I L Y | L | L | e [ | Q9
[ I L T ¢ | Q I | H | X | X | z
| | I | J | I I | |
H = high level {steady state) H = high Tevel, L = Tow leve!
L = low level {steady state) X = don't care
X = don't care b = transition from low-to-high
A = transition from low-to-high Z = high impedance state
Qo = the level of Q befare the indicated steady Qo = the level of the output before steady
state input conditions were established state input conditions were established
Device type 05 Device type 06
TOutput Tclock  Ipata Moutputs | lOutput Tcrock  Ipata Moutputs T
|Control | | | | |Control | | ir }
I I | T ) | I |
[ I H ] H | | I H 1 H |
L 4 L | L J L [ L I L
N e . T | [ T D S B |
| H | X | X I z { } H : X } X : Z
| ! I | I
H = high Tevel, L = Tow Tevel B = high Tevel, T ="Tow Tevel
X = don't care X = don t care )
$ = transition from low-to-high g = ;ra:s;t1og from lo:—to-h1gh
Z = high impedance state = nign impedance state
o = the level of the output before steady Qo = the Tevel of the output before steady

state input conditions were established

FIGURE 2. Truth tables,

25
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Vv =6V
Vee cc
R RI
ma—— | VCC o oA OPEN
: N 4 :
——AAA— P P F—AA—

. 'L]:! U .
~AAA T AAA~ v

S GenD S| . ¢

1. For static burn-in [, all inputs shall be connected to GND. Qutputs
may be open or connected to VCC/Z‘ Resistors Rl are optional on both

inputs and open outputs, required on outputs connected to VCC/Z.
R1 = 6009 to 47 k.

2. For static burn-in [I, all inputs shall be connected through the Rl
resistors to VCC' Qutputs may be open or connected to VCC/Z. Resistors

are optional on open outputs, required on outputs connected to V

/2.
R = 680% to 47 ko. e

3. V.. =6.0V 0.5V,

cc
VCc = Vcc +0.5 V.
2 7

FIGURE 3. Static burn-test circuits.
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Device types 01 and 03

‘\/ 1 Vee
: I 20 O
—AAA~ 2 |9 p—AN——
“AAA 3 18 AAA~
cP2
—AAA/ 4 |7 “AAA QO
r— NA— 5 16— AAA———e
A — § |5 p———AA———O
AAAS 7 (4 “AAA-
AAA~ 8 13 —AAA~
r——AN—— § | 2 p—AAA——e
: CPi
-[j—~10 I AAA 'e
VZ
QO
FIGURE 3. Oynamic burn-in and life test circuits - “ontinued.
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Device types 02, 05, 52

Vee

cP2

w—=1 20

A 2 19 AAA~
Ade 3 | 8 b—aArA-
—AAN- 4 17 ~AAN
—ANA~ 5 lG—-—A/w—w
AAA~ 6 15 —"W—4
AAA- 7 |4 AAA—
AN 8 13 A
MY 9 12—;—wv—?

$

FIGURE 3. Dynamic burn-in and life test circuits - Continued.
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Device types 04 and 06

CP2

N\ ‘e
AAA- | 20 o]
AAA 2 f9 ANAA~
AAA/ 3 | 8 fb—aAA——9
—AW—— 4 17— —e \_/é‘&_
AAA- 5 16 AAA O
“AAA- 6 15 P——AA\—¢
L AV 7 | 4 F——aAAA—9
VA 8 |3 ——AA—@
VWA~ 9 12 AAA—
cPl
10 i AAA- -0

W) e

LU

cpP2

Input resistors = 1 kQ to 47 kQ +20%.
Output resistors = 1 ko +5% (6809 5% on 02, 04-06, 52).

Voo = 6.0V £0.5 V.
Ve = Ve 20.5 V.
K

CP1 = 100 kHz, CP2 = 50 kHz +50% square wave; duty cycle =
50 +15%, VIH = 4.5 minimum to VCC volts maximum; VIL =0V +t5V;

tTHL‘ tTLH’ < 500 ns.

FIGURE 3. Dynamic burn-in and life test circuits - Continued.
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Device types 01, 03 Device types 02, 04, 05, 06, 52
Vece Vece
Lo
V!cc
DEVICE

INPUT O— UNDER —TO
TEST I DUT

Test circuit for push pull outputs Test circuit for THREE-STATE
Test (Notes 1 and 2)

Note 1: (i includes load and test jig capacitance.
See data sheets for values.

Note 2: St

Ve for tpzL, and tp|z measurements.
Sl

GND for tpzy, and tpyz measurements.

Device types 01, 02, 03, 04, 05, 06, 52

Device types 01, 02, 03, 04, 05, 06, 52

<
trS 6ns te < 6ns tr<6ns l" 't b= B
————V
90% cc POSITIVE . o ~Vee
INPUT 50% INPUT
0% 0% PULSE -50%
—-tpLH - ——tPHLI—- Vou 10% GND
o by ——
TRUE ° 9
ouBUE_ 50% 50% ty
—topL (e—  —>tpy ho w0
- I'"_VOH NIENGPAUT.II_VE 50%
INVERTED 50% 50% PULSE 0%
<
---=VoL tg< Gns l —-I «tr < 6ns
Propagation delay waveforms Clock input pulse width waveforms

Minimum pulse width = 16 ns
(01 = 18 ns) (03, 53 = 18 ns)

FIGURE 4. Switching time test circuit and waveforms.
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Device types 01, 02, 03, 04, 05, 06, 52 Device type Ol

vec

CLOCK OR LATCH
ENABLE INPUT CLOCK l .
(NQTE 4) 0% INPUT — A} e mm = == GND

ety ,——-GND  (NOTE 4) VoH
"‘" "_‘F.L_- VoL 30%
ACTIVE 50%
‘;‘;ﬁ_‘;'va 50% 50% LOW
. CLEAR o S R VoL
INPU v. ~ORENABLE  |—Tlc<6ns
ty —"T"-h oL L em — — = =~ ——— — VoH
. V H ACT‘VE 90°/o t‘REM
OH  |GH CLEAR
NEGATIVE 50% OR ENABLE 50%
DATA 10%
INPUT | VoL
————— VoL rt——tf=6ns

Setup and hold time waveforms
Removal time waveforms

tsu = 20 ns
t = S ns (01, 03, 04, 06)
HOLD _ 19 ns (02, 05, 52)
Device types 02, 04, 05, 06. 52
r‘trf_ 6ns
QUTPUT 30%
CONTROL .
(LOW ENABLE) 30%
10 %
— e—tpLz
QUTPUT
10 %
—=l r“'PHZ
90 %
OUTPUT
(NOTE 5)

THREE-STATE Output enable and disable waveforms

Note 4: Waveform for negative edge sensitive circuits will be inverted, lopy 29 ns).
Note 5: This waveform 15 applicable to both THREE-STATE an2 gpen drain swiicnin"g ~ime

measurements.

FIGURE 4. Switching =ime test circuit and waveforms - continued.
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Group A inspection for device type Ol.

TABLE 111,

MIL-M-38510/656
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4.5.2 Burn-in and 1ife test cool down procedures. When the burn-in and life tests
are completed and prior to removal of bias voltages, the devices under test (0UT)
shall be cooled to within +10°C of their power stable condition at room temperature;
then, electrical parameter end-point measurements shall be performed.

TABLE IV. Delta limits at *25°C.

i Parameter 1/ T Jevice types T
| i Al T
1 1 T T
! [CC : { £30 nA i
1 {

1/ The above parameters shall be recorded before
and after the required burn-in and life
tests to determine deltas (a).

4.5.3 Quiescent supply current (Irc test). When performing quiescent supply
current measurements (Ice), the meter shall be placed so that all currents flow
through the meter.

.4 Radjation hardness assurance {RHA) testinjg. The RHA testing shall be

4.5
performed in accordance with test procedures and sampling specified in table V of
method 5005 of MIL-5TD-883 and herein:

a. Before irradiation, selected samples shall de assembled in qualified pac
and pass the governing electrical parameters (group A, subgroup 1l at *25
and also be subjected to the threshold-voltage test in table V in order t
calculate the delta threshold {aV7) after irradiation.

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 *26 7,
after exposure. The start and completion of the end pnoint electrical
parameter measurements shall not exceed 2 hours following irradiation.

¢. Thresnold-voltage test circuit conditions shall be as specified in table V
and figure 5. In situ and remote testing, the tests shall be performed with
the devices biased in accordance with table VII and bias may he interrupted
for up to ! 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 IIl or if subgroup 7 is not required, then an
equivalent truth table test shall be performed.

TABLE V. Threshold-voltage test circuit conditions.

H T T T VI H j T V71p T
| Device |GNO | 5V | measured at TGND | -5.0 Vv Imeasured

| type | | J | ! at !
| | | T <10 wA supply ] } 10 oA |
| | i ! i ! i supply |
i | | } | i i |
T T T T T T T T
101,02,03,1 1 | 20 13,4,7,8,10,11,13 1 1 13,4,7,8,10,11,13 | 20 i
| 05,52 | | 114,17,18 | 114,17,18 | |
T b i 1 1 i T i
104,06 i 1 E 20 E 2-11 i 1 i 2-11 E 20 !
i i | 1 ] 1
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TABLE VI. Radiation hardening end-point electrical parameters at +25°C.

] T i Veg i Vee 13

{ ! i i j

i f T Jevice types | Jevice tyoe E

! | i i i

{Parameter (A1l device tynes T o173 T 52 H

i | i i ;

T | T 1 T

| VTN | -0.2 V ain i 5V i 5V i

| V1p i 2.8 ¥V max j SV i 5V t

i avT i 1.0 V max i 5V i 5V i

i Tee b 100 x max limit i 6 v i 5.5 ¥ i

| Loy § i 1.35 x max limit 1 4.5V | 4.5 v I

i tpuL i 1.35 x max limit | 4.5V i 4.5V 1

1 | ] | I

| | i ' 1

TABLE VII. Bias during exposure to radiation.
i i Pin connections i H
| i

{Device type T Veg = 4.5 V dc (through a 39- to | GAD i Vcg = 4.5 ¥V de
| | 60-kilohm resistor) | | i
) ] ) 1 i
i % T T T
101,02,03,05,52 { 1, 3, 4, 7,8, 11, 13, 14, 17, 18 | 10 i 20 i
H T H T T
| 04,06 P 1-9, 11 i 10 | 20

Pins not designated are agpen or connected to 4.3 ¥ dc through a 30- to 50-kxilohms
resistor.

4.6 Data reporting. When specified in the purchase order or contract, a copy of
the following data, as applicable, shall he supplied.

a. Attributes data for all screening tests (see 4.2) and variadblas data for all
static burn-in, dynamic burn-in, and steady-state life tests (see 3.5).

b. A copy of each radiograpn.
¢. The quality conformance inspection data (see 4.4).
d. Parameter distribution data on parameters evaluated during burn-in (see 3.5}.
@. Final electrical parameters data (see 4.2¢c).
5. PACKAGING

5.1 Packaging requirements. The requirements for packiging shall >e in accordance
with MIL-M-J33510.

6. NOTES

6.1 Intended use. Microcircuits conforming to this specification 1re 1qténded for
original equipment design application and logistic support of existing equipment.

6.2 Ordering data. The acquisition document should specify the following:
a. Complete part number (see 1.2).
b. Reguirements for delivery of one copy of the quality coqforﬂﬁnce inspection
data pertinent to the device inspection lot to be ssoplied ~iZth 2ach

shioment by the device manufacturer, if applicable.

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

e. Requirements for failure analysis (including required test condition of

method 5003 of MIL-STD-883), corrective action and reporting of results, if
applicable.

f. Requirements for product assurance options.

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

h. Requirements for "JAN" marking.

i. Requirements for total dose radiation testing (see 3.6.1 and 4.5.4), if
applicable.

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

Ci = = = = = = = = = =« « =« - - Input terminal-to-GND capacitance.
GND = = = e e e e e e e e Ground zero vdltage potential.
Icg- = - - - -+« =« - - - - - -  Quiescent supply current.

TA - e e e e e e e e e e e .- Free air temperature.

Veg= = = = = = = - - - - - - - Positive supply voltage.

6.4 Logistic support. Lead materials and finishes (see 3.3} are interchangeable.
Unltess otherwise specified, microcircuits acquired for Government logistic support
will 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 foriming shall not affect the part number.

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

0l 54HC273

02 S54HC374

a3 54HC377

na 544C574

0% 54HC534

06 54HC564

52 54HCT374

6.6 Handling. MOS devices must he handled with certain precautions to avoid
damage due to accumulation of static charge. Input protective devices have been
designed in the chip to minimize the effect of this static build up. 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.

¢. Do not handle devices hy 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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