REVISIONS

LTR

DESCRIPTION

DATE (YR-MO-DA) APPROVED

A Add vendor CAGE 01295 to case outlines R and 2.
CAGE 27014 to case outline 2.

Add vendor

1987 SEPT 23

il

B Change vendor CAGE code to 67268. Add case outline S to 1989 JUL 24
drawing. Add vendor CAGE 01295 to case outline S. Remove #/
vendor CAGE 04713 from drawing. Editorial changes to table I.
Editorial changes throughout.
REV
SHEET
REV
SHEET
REV STATUS REV BB B]B BB BB BB |B B B BlB|B
OF SHEETS SHEET 12 3]4a|siej7|s])o]rofs1]12] 1314] 15he
PMIC N/A PREPARED BY
DEFENSE ELECTRONICS SUPPLY CENTER
| DAYTON, OHIO 45444
STANDARDIZED CH,ECQED BY
MlLITARY X ,W MICROCIRCUITS, DIGITAL, HIGH SPEED, CMOS,
DRAWING OCTAL, D-TYPE LATCH, MONOLITHIC SILICON
THIS DRAWING IS AVAILABLE
FOR USE BY ALL DEPARTMENTS DRA‘]N'NG APPROV, SXE ]°‘°E°°°E
AND AGENCIES OF THE 7 JULY 1986
DEPARTMENT OF DEFENSE 4933 5962-86062
REVISION LEVEL
AMSC N/A B SHEET 1 OF 16
« U.S. GOVERNMENT PRINTING OFFICE: 1987 — 748-129/60912

DESC FORM 193-1
SEP 87

5962-E1253

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimiled.




]

;

P

3

1. Scope
1.1 Scope., This urawnnc describes device requirements for class B microcircuits in accordance wnth
1.2.1 of MIT-5Tn-883, ° "Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN
‘dev1ces
1.2 Part numoer, The compiete part number shall be as shown in the following example:
_J_E_'_g_@“dm)oc . R X
T T T 1
% J ! j
! | : |
,,,,,,,, o . L |
Dram'nv number Device type Case outline Lead finish per
(1.2.1) (1.2.2} MIL-M-38510
1.2.1 Device type. The device type shall identify the circuit functicn as follows:
Device type Generic number Circuit function
i 54HC563 Octal, 3-state, inverting
D-tvpe, transparent latch
v 1.2.2 Case cutiines. The case outlines shall be as designated in appendix C of MIL-M-3851G, and
ta follows:
f Outline Tetter Case outline
i AL AR ra>k DULC
R D-8 {20-Tead, 1.060" x .310" x ,200"), dual-in-line package
5 F-9 {2C Tead, .540" x .300" x .100") flat package
2 £-2 {(20-terminal 358" x .358" x .100"), square chip carrier package

L.

3

)

17 "UnTess otherw

Absolute maximum ratings. i/

Supply voltage range - - - - ~ - -« - - o . . . o -0.5 ¥ dc to +7 ¥ dc
DC input voitage - » ~ » ~ = « = = = = - o . o o -0.5 V dc to ¥pg +0.5 V dc
DC output voltage- - « - = = = = o w o o oo Lo -0.5 ¥V dc to Vee +0.5 V dc

Clamp diode current {Iyg, Igk) - - - ~ - - - - - 20 mA
DC output current (per pin)- - - - e = e e £35 mA
DC Ve or GND current {per pin)- - - - - - . - . +70 mA .
Storage temperature range- - ~ - - - - - - . - . -65 C to +150 C
Maximum power dissipation (Pp) 2/- - - - - - - - 500 pw
Lead temperature (scldering, 10 seconds) - - - - +260 C
Thermal resistance, junction-to-case {&;c):
Cases R, 3, and 2 - ~ - - - - - I See MIL-}-38510, appendix C
dunction temperature (T )- T T +175°C

wrwise specivi iet, & 1 voltages are 'etererced te ground.

Z/ For Tg = +100°C to +125°C, derate linearly at 12 mw/°C ;
STANDARDIZED SZE :
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1.4 Recommended operating conditions.

Supply voltage range - - = - - = = - =« - = - - - +2.0 V dc to +6.0 V dc
Case operating temperature range (T¢)- - - - - - -55°C to *125°C
Input rise or fall time:

Ve =20V - - o - 0 b m e - - 0 to 1,000 ns

Ve =45 V- = - - v e e 0 to 500 ns

Ve =6.0V- - - 2 - - oo m e a e 0 to 400 ns

Minimum setup time (tg):

Te = *25°C:
Vcc = 2.0 Ve o o e h e e e e e e e a - - - 75 ns
Vee =45V - - - o oo mh e - - 15 ns
Ve = 6.0 V- - - - - - e e e a oo 13 ns
Tc = -55°C to +125°C:
Vee = 2.0 V- = - - - o o o e e - e 110 ns
Ve = 4.5 V- - - - o o - o a e 22 ns
Vee =6.0V- - - - - oo mm o a e 19 ns

Minimum hold time (tp):

Tc = +25°C
Vee =20 Ve = - - o - - oo e - m - 50 ns
Ve =845V - - - - 0 oo ma e 10 ns
Vcc 2 6.0 Vo - 4 o e e e - f e e e e - - e 9 ns
Tc = -55°C to +125°C:
VCC T 75 ns
VCC =4.5V- - - - - - Lol 15 ns
Ve =6.0V- - - - - 0 - o mm e e e 13 ns
Minimum pluse width (t):
Te = +25°C:
Vcc 2 2.0 Ve o o 0 0 o fhmh e m e - o e 80 ns
Vcc =4, 5V- - e e e e e e e e - - .- 16 ns
Vee = 6.0 Ve = - - - 0 oo e e e e - 14 ns
Te = -55°C to +125°C:
Ve =20V- - - - - - - o m o m s 120 ns
Vee=4.5Ve - 0 o o o m i am L 24 ns
VCC =60 V- - - - - 0 - - o -0 o a0 o o 20 ns
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2. APPLICARLL DOCUMENTS

2.1 Govermuent specification and standard. Unless otherwise specified, the following
specification and standard, of the issue 1isted in that issue of the Department of Defense Index of
Specifications and Standards specified in the solicitation, form a part of this drawing to the
extent specified herein.

SPECIFICATLION
MiLiTARY

ML -8

Microcircuits, General Specification for,
STANDARD
MYLITARY

MIL-51D-883 - Test Methods and Procedures for Microelectronics.

ion and standard required by manufacturers in connection with specific
ould pe oghtained from the contracting activity or as directed by the

{Copies of the speci
acquisition
contracting act

“w the event of a conflict petween the text of this drawing and the

2.2 Qpder ot @,
the text of this drawing shall take precedence.

3.1 Item raquirements. The {nadividual item requirements shall be in accordance with 1.2.1 of
MIL-STD-HRT, "Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices”
and as specifiad hevein,

uction, and physical dimensions. Tre design, construction, and physical
tied 1n MIL-M-3851C and herein.

3.2 Design, ¢
dimensions shail

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

3.2.2 The wripn wable shall pe as specivied on figure 2.

3.2.3 Logic diagram. The iogic aiagram shal! Le as specified on figure 3.

3.2.4 Case outlines. e case outlines shall be in accordance with 1.2.2 herein.

3.3 FElectrical performonce characleristics. Uniess ctherwise specified, the electrical
performance characterisiics are as specified in table I and apply over the full case operating
temperature range.

3.4 Mavk
pe marked v

may 2150 ba advead &

na. Markld

i

fg shutiope i aCoordsnce with MIL-5TD-883 (see 3.1 herein). The part shall
d : ce iu 1.2 herein, In addition, the manufacturer’s part numbder

gin,

o
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TABLE I. Electrical performance characteristics.
I | ] [T Limits I
Test | Symbol | JConditions |Group A | | Unit
| | -55°C < Tg < *125°C | subgroups | I I
= { unless otherwise specified 1/ : { Min f Max I
| | | | | | |
High Tevel output |Vpy IViN = Viy(min) or | Vo = 2.0V 11,2,311.9 | | v
voltage : lIVIL(maxI I | I | I
| ] T I
| | |Tg! <20 pA | Voo = 4.5V I | 4.4 | [
| | | I I | |
L |y | Tso ||
cc = 6.0V .
] | ] I i | I
I I (min) I 4 I ] 3.7 | |
YiN = Yiy(min} or Ve = 4.5V .
| IV (max) jce | A
| | Trql <6.0 mA | | R
| | | | | | !
I I ) I 6.0V I | 5.2 | |
VIN =V H(min or VCC =6,0 .
! IV ,r(maxI I | T
| | ol <7.8 mA I | o
| | | | | | I
| 1 | |
Low level output |VoL IVIN = Vi4({min) or Vec = 2.0V I1, 2,3 } 0.1
voltage I }Vn_(maxI | I
i T
I | 1Tl <20 4A | Vec = 4.5V | | | 0.1 |
| | | | | [ |
| | I [
I | Yee = 6.0V | | 0.1
| | ! I
I I I I | | 0.4 |
|YIN = Vin(min) or Veg = 4.5V 0.
| iy max] | | N
| | TEyl <6.0 ma | | o
| | | | | | |
I ITV Viy{min) I 6.0V I I | 0.4 |
IN = ViH{min} or Vee = 6.0 .
| (v lI(maxI | | | I |
| | Thgl <7.8 ma I | T
[ i I I | | ]
i l T 1 I I I |
High level input |Vyy I | Ve¢c=2.0v }1,2,3]|115 | I
voltage I | | | | | i
| [ T T I [ [
| I | Voo = 4.5V | | 3.15 | |
I [ i | | | |
. | A PR I
Voo = 6.0V .
! | | ] I ! ]
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

| I [ [ Oimits ]
Test | Symbol | ,Conditions {Group A | | Unit
[ | -B5°C < Tg < +125°¢C | subgroups] I I
I | unless otherwise specified 1/ | | Min I Max I
| 1 |
I | I [ ] I I
Low level input [V | | Vegc=20V |1,2,3] [03 | V
voltage i | | | I | I
¥ | Ve =457 |  Tos |
cc =4 .
I ! | { | | I
I I I 6 I ! | 1.2 |
Veg = 6.0V .
I ] I | | | i
' I I R I I I I
Input capacitance |Cpy IViN=0V, Tg = *+25°¢C | 4 ] | 10 | pF
[ [see 4.3.1c | I I |
| I | | | I
I I I [ I {
Quiescent current |I¢¢ |Vee = 6.0V | 1, 2, 3| | 160 | uA
I EVIN = Ve or GND { I { I
I ! I T [ ]
Input leakage I T1n Ve = 6.0V [ 1,2, 31| Il
current { JVIN = Vg or GND | | | I
| | | I |
[ T T T 1 T
Three-state output | Ipz |Vg = Yo or GND | 1, 2, 3| | £10 | uA
lTeakage current | IV = Viy or Vi I | I |
I | [ ! | |
I [ I I { [
Output capacitance ICOUT [See 4.3.1c } 4 l } 20 I pF
I
I I I | I |
Functional tests I ISee 4.3.1d | 7 I I :
|
I | . ] T 1 [ [
Propagation delay |tpyi1 [T = +25°C | Ve = 2.0V | 9 | | 175 | ns
time, data to I I | ] | | I
Q output tPLH1 [C = 50 pF #10% I I | I I
(see fig. 4) I | | Yoo = 4.5V | | {35 |
3/ { I I ] | | I
I I I v 6.0 V I | [ 30 |
cc = ®
I | | | | | |
I I j . ] I I I T
| [Tg = -55°C, *+125°C I Vee = 2.0V { 10, 11 | | 265 I
| I | I
| [C = 50 pF +10% T [ I [ I
| | | Voo = 4.5V | | | 53 |
| I | | | | |
| | T
Veg = 6.0V 4
! | i | I | |
See footnotes at end of table,
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TABLE I. Electrical performance characteristics - Continued.
] [ | [ Limits |
Test | Symbol | JLonditions |Group A | | Unit
| | -55°C < Tg < +125°C | subgroups| [
} I unless otherwise specified 1/ l 'I Min lI Max II
|
I T ., | [ I ] I
Propagation delay |tpyrp  IT¢c = +25°C f Vec=2.0v | 9 | [ 175 | ns
time, latch | | | | [ | [
enable to any Itpry2 €L = 50 pF +10% | | 1
output | I [ Vec = 4.5V | 3B |
(see fig. 4) | | | ] |
Y | | [ Vec - 6.0V | 0 |
Vee = 6.0
| | | | |
I | . . I I [ |
{ ITec = -55C, *+125°C I Yec = 2.0V : 10, 11 % I 265 %
|
| IC, = 50 pF +10% I | T 1 T
J | | Vec = 4.5V | | | 53 |
| | | [ | ! I
o : A
VCC = 6-0 V
[ | | | I | ]
| [ . [ [ [ T I
Propagation delay |tpzy ITg = +25°¢C | Ve¢ = 2.0V | 9 | | 175 | ns
time, output | I | | | J |
enable to any  |tpyz ICL = 50 pF +10% I I T T 71
output I [ | Yoo = 4.5V | I | 35 |
(see fig. 4) | | | | | ] |
A Taoov | [ o]
Vee = 6.0 0
| | | I | | |
| | . , I I I | |
I ITc = -55°C, +125°C | Yec =2.0YV | 10, 11 } } 265 I
| | | |
| [CL = 50 pF £10% I I I I I
| | | V¢ = 4.5V | | | 53 |
! | | I | | |
II II ] II | | 45 |
| Yo = 6.0 V 5
I | I | I | |
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.

| | | | Limits ]
Test | Symbol | ,Conditions |Group A | Unit
| | -55°C < Tg < +125°C Isubgroupsl I I
E { unless otherwise specified 1/ = 1 Min = Max ‘
[ T . [ [ [ I [
Propagation delay |tpyz |Tc = +25°C | Veg=2.0V | 9 I | 150 | ns
time, output | | I | | I |
disable to any |tp 7 ICL = 50 pF #10% ] ] I
output i | | Voo = 4.5V | f | 30 |
{see fig. 4) | | | | | i |
3/ [ | I [ I
| I | Vec = 6.0V | | | 26 |
| | f | | I i
| T . . I I T ] |
: }TC = -55°C, +125°C } Veg = 2.0V : 10, 11 | ] 225 |
| | |
I IC = 50 pF #10% l l I I I
| | | Vg = 4.5V | | | 45 |
| [ I | f | i
: I { v 6.0 V 44] | I 38 |
c = 6.
1 | | C | L
[ I R i | i | |
Transition time, |ty {Tc = +25°C | Ye¢ = 2.0V | 9 f | 60 | ns
output rise and | | | | | j |
fall t |CL = 50 pF *10% [ |
(see fig. 4) TLH | L P | Vec = 4.5V | 12
4/ I | | | | | I
| | Ve = 607 | 10 ]
| | | o | L
| ] . . ] i | I I
{ lTC = -55°C, +125°¢C = Veg = 2.0V } 10, 11 : : 90 :
l |G = 50 pF #10%. T 1 T T
| | | Voo = 4.5V | | | 18 |
J | | | | | |
| | ] [ [ I I
|l 1 |I Vee = 6.0V I ! [ 15 |

1/ For a power supply of 5V #10%, the worst case output voltages (VOH and Vg ) occur for

= Vgc at 4.5 V. Thus, the 4.5V values should be used when designing with this supply. Worst
cases Vyy and Vp occur at Voo = 5.5 V and 4.5V, respectively. (The Vi value at
5.5V 1s 3.85V, 5 The worst case leakage currents (Iry, Icc, and Igz) occur for CMOS at
the higher voltage, so the 6.0 V values should be used. Power d1ss?pat1on capacitance
(Cpp), typically 50 pF, determines the no load dynamic power consumption, Py = Cpp
Vccg ftlcc Yo, and the no load dynamic current consumption, Ig = Cpp Voo f+Igc.

2/ Vi and Viy tests not required. Apply as forcing function for Yoy and Vg .

3/ AC testing at Voo = 2.0 V and Vg¢ = 6.0 V shall be guaranteed if not tested to the
— specified parameters.

4/ Transition times, if not tested, shall be guaranteed to the specified parameters.
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Cases R and §

\_/
— 1
0E — 20 v oo
2 _
D0 — RLGT
3 —
D1 —— |18 41
Dg_LL _I.ZEE
5 —
D3 — | 16 33
p4 & 115 05
7 14 —
D5 — “+— Q5
8 13 —
D6 — = Q6
D7—9" _lg_d?
onp 19 |11 [E
Case 2
D6 D5 D4 D3 D2
(sl [7] (el [5] [4
p7 [9] [3] bt
onD [10] [2] po
Le 1 [1] o€
a7 12 d v
% 03 g @
[14] [15] [te] [17] fig]

— m—— — —— -

Q5 Q4 Q3 @2 Qi

FIGURE 1. Terminal connections (top view).
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Qutput Latch Ki)
EnabTe EnabTe Data OQutput
L H H L
L H L H
L L 1 H
L L h L
H X X z
NOTE
L = Low voltage level
H = High voltage level
1 = Low voltage level one set-up time

prior to the high to Tow latch enable transition

h = High voltage level one set-up time
prior to the high to Tow latch enable transition
X = Don't care
Z = High impedance state
FIGURE 2. Truth table.
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e o
| | OF 8 IDENTICAL CIRCUITS l
[ ‘—]p {
I~
D O—->o—>o Dot & > [
| |
— [ S —
T _’— 3
' o—-:-—o n
|
TO 7 | >0 A |
OTHER | n |
CIRCUITY :
_ [ E
OEO—Dc {>& b
? =
TO 7 OTHER
CIRCUITS
FIGURE 3. Logic diagram
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o DUT

INPUT DATA 7[ 50% \—\50%

OUTPUT Q@
50% 50%
'tPLHl—b' — tPHLi
LATCH
ENABLE

OUTPUT Q@

tpLH2 tPHL2

FIGURE 4, Test circuits and switching waveforms.
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Vee

Sy SEE NOTE 2
) A"
RL=1kn
o4 DUT
CL =50 pF
.l_ L see NOTE L

OUTPUT

OUTPUT

INPUT

QUTPUT

NOTES:
%._ gL includes load anddtest iig.
. ST« g for tpy and tp 7.
$1 = 6RO for tp%h and tpug.
FIGURE 4. Test circuits and switching waveforms - Continued.
STANDARDIZED "AZE
5962-86062
MILITARY DRAWING , .
DEFENSE ELECTRONICS SUPPLY CENTER REVISION LEVEL SHEET
_ DAYTON, OHIO 46444 8 - 13
r———— — — ar————
DESC FORM 1934 -
SEP 87

# U. 8. GAVERNMENT PRINTING OFFICE: 1888 —548-904




3.5 Certificate of compiiance. A certificate of compliance shall be required from a manufacturer
in order to be Tisted as an approved source of supply in 6.4. The certificate of compiiance
submitted to DESC-ECS prior to listing as an approved source of supply shall state that the
manufacturer's product meets the requirements of MIL-STD-883 (see 3.1 herein) and the requirements
herein.

3.6 Certificate of conformance. A certificate of conformance as required in MIL-STD-883 (see 3.1
herein) shall be provided with each lot of microcircuits delivered to this drawing.

3.7 Notification of change. Notification of change to DESC-ECS shall be required in accordance
with MIL-STD-883 (see 3.1 herein).

3.8 Verification and review, DESC, DESC's agent, and the acquiring activity retain the option to
review the manufacturer’s facility and applicable required documentation. Offshore documentation
shall be made available onshore at the option of the reviewer.

4. QUALITY ASSURANCE PROYISIONS
4.1 Sampling and inspection, Sampling and inspection procedures shall be in accordance with
section 4 of Mé[-ﬂ:33518 to the extent specified in MIL-STD-883 (see 3.1 herein).
4.2 Screenin?. Screening shall be in accordance with method 5004 of MIL-STD-883, and shall be
conducted on all devices prior to quality conformance inspection. The following additional criteria
shall apply:
a. Burn-in test, method 1015 of MIL-STD-883.

(1) Test condition A, B, C, or D using the circuit submitted with the certificate of
compliance (see 3.5 herein).

(2) Tp = +125°C, minimum.
b. Interim and final electrical test parameters shall be as specified in table II herein,

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

4.3 Quality conformance inspection, Quality conformance inspection shall be in accordance with
|method 5005 of MIL-STD-883 incluaing groups A, B, C, and D inspections. The following additional
criteria shall apply.

4.3.1 Group A inspection.

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

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

c. Subgroup 4 (Cry and Coyt measurements) shall be measured only for the initial test and
after process or design changes which may affect capacitance. Test all applicable pins on
5 devices with 0 failures.

d. Subgroup 7 tests sufficiently to verify the truth table.
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4.3.2 Groups C and D inspections.

a. End-point electrical parameters shall be as specified in table II herein.
b. Steady-state life test conditions, method 1005 of MIL-STD-883:

(1) Test condition A, B, C, or D using the circuit submitted with the certificate of
compliance (see 3.5 herein).

(2) Tp = *+125°C, minimum,
{3) Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.

TABLE II. Electrical test requirements.

| [ Subgroups ]
| MIL-STD-883 test requirements | (per method |
| | 5005, table I) |
|

| Interim electrical parameters
(method 5004) ---

rinal electrical test parameters | 1
(method 5004) | 1*%,2,9 |
Group A test requirements

[ {method 5005) 1,2,3,4,7,9,

| 10%*  11%*

|Groups T and D end-point
lelectrical parameters 1,2,3
| (method 5005) I {
|

*  PDA applies to subgroup 1.
**  Subgroups 10 and 11, if not tested, shall be
guaranteed to the specified 1imits in table I.

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 drawing are intended for use when military
specifications do not exist and qualified military devices that will perform the required function
are not available for OEM application. When a military specification exists and the product covered
by this drawing has been qualified for listing on QPL-38510, the device specified herein will be
inactivated and will not be used for new design. The QPL-38510 product shall be the preferred item
for all applications.

6.2 Replaceability. Replaceability is determined as follows:

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

b. When a QPL source is established, the part numbered device specified in this drawing will be
replaced by the microcircuit identified as part number M38510/65405B--.
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6.3 Comments. Comments on this drawing should be directed to DESC-ECS, Dayton, Ohio 45444, or
telephone 513-296-5375,

6.4 Approved sources of supply. Approved sources of supply are listed herein. Additional
sources w§1l be added as they Eecome available. The vendors listed herein have agreed to this
drawing and a certificate of compliance (see 3.5 herein) has been submitted to DESC-ECS.

T T Vendor | Vendor | RepTacement i
| Military drawing | CAGE | similar part |military specification]
| part number | number |  number 1/ I part number
I | | }
| I |
5962-8606201RX | 27014 | MM54HC563J/883 | M38510/65405BRX |
| | 18714 | CD54HC563F/3A | |
| | 01295 | SNJ54HC563J I |
| i I
T [ I
5962-86062015X | 01295 SNJ54HC56 3W | M38510/65405BSX
| — | |
| 5962-86062012X | 01295 | SNJ54HC563FK | M38510/65405B2X I
: 27014 MM54HC563E /883 l 1

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

drawing.
Vendor CAGE Yendor name

number and address

27014 National Semiconductor
2900 Semiconductor Drive
P. 0. Box 58090
Santa Clara, CA 95052-8090

18714 RCA Corporation
Solid State Division
Route 202
Somerville, NJ 08876

01295 Texas Instruments, Incorporated
P. 0. Box 6448
Midland, TX 79701
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