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1. SCOPE

1.1 Scope. This drawing describes device requirements for class B microcircuits in accordance
with 1.2.1 of MIL-STD-883, "Provisions for the use of MIL-STD-883 in conjunction with compliant
non-JAN devices".

1.2 Part number. The complete part number shall be as shown in the following example:

5962-87646 01 E X
] | T T
| | | |
| | | |
| | | [
Drawing number Device type Case outTine Lead finish per
(1.2.1) (1.2.2) MIL-M-38510

1.2.1 Device type. The device type shallifdentify the circuit function as follows:

Device type Generic number Circuit function
01 14490A Hex contact bounce eliminator
1.2.2 Case outline. The case outline shall be as designated in appendix C of MIL-M-38510, and as
follows:
Outline letter .Case outline
E D-2 (16-1ead, 1/4" x 7/8"), dual-in-line package

1.3 Absolute maximum ratings.

Supply voltage range (Vpp) - - - - - - - - - - - - - -0.5 Y dc to +18 V dc
Input voltage range- - - - - - - - - - - - - - - - - -0.5 to Vpp *0.5 V dc
Input current, per pin (Ipy) - - - - - - = - - - - - +10 mA .
Storage temperature range- - - - -~ - - - - - - - - - -65C to +150 C
Maximum power dissipation (Pp) 1/- - - - - - - - - - 500 mW
Lead temperature (soldering, 8 seconds)- - - - - - - +260°C
Thermal resistance, junction-to-case {(8;¢c):
Case E =~ = = = = = = 4 o o e e e e e m e - - - .- (See MIL-M-38510, appendix C)
Junction temperature (Tg)- - - - - - - - - - - - - - +175°C

1.4 Recormended operating conditions.

Supply voltage - - = = = = = = = = = - - - - - - - - +5 ¥ dc to +15 V dc
Case operating temperature range (Tg)- - - - - - - - -557C to +125°C
Oscillator frequency {0SCqoyy) at +25°C with

CE6T > lgO pF:

L I T AR I R 1.5/Cext (in wF) Hz
Vop - 10V oo oo CIIIIIIIIIINC 425/Cexr (in uF) Hz
Vp =16V ------omme e 6.5/Cgxy (in uF) Hz

17 For T¢ = +100 to +125°C, derate linearly at 12 mW/°C to 200 mW.
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2.} .Government specification and standard. Unless otherwise specified, the following
specification and standard, of the issue Tisted 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.

SPECIFICATION 4

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 drawing and the
references cited herein, the text of this drawing shall take precedence.

3. REQUIREMENTS

3.1 Item requirements. The individual item requirements shall be in accordance with 1.2.1 of
MIL-STD-883, “§r0v1sions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices"
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.

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

3.2.2 Block diagram. The block diagram shall be as specified on figure 2.

3.2.3 Case outline. 1he case outlire shail be in accordance with 1.2.2 herein.

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

3.4 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). The part shall
be marked with the part number 1isted in 1.2 herein. In addition, the manufacturer's part number
may also be marked as listed in 6.4 herein.

3.5 Certificate of compliance. 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 compliance
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 1ot of microcircuits delivered to this drawing.
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TABLE I. Electrical performance characteristics.
] 1 ] ]
Test {Symbol | ,_ Conditions | | Group A | Limits | Unit
i -55°C < Tg < *125°C lsubgroups‘
| unless otherwise specified Min Max
1 | [
] ] T
High-level output IVOH IVDD =50V - ViN=VpporO 1, 2, 3 4.95 | v
voltage I [Vpp = 10 V dc I I 9.95 | I
} {VDD = 15V dc IIgl <1 uA | 14,95 } {
| ] 1 |
Low-level output (Vg {Vpp = 5.0 V dc Vin = Vppor O 1, 2, 3§ | 051 V
vol tage I ivpp = 10 V dc [ I .05 |
l ‘VDD = 15V dc ilol <1 uA | I l .05 i
| ] | |
I I | |
High-level input |Viy {Vpp = 5.0 V dc 1, 2, 3 3.5 v
voltage |¥g = 0.5 V dc or 4.5 V dc
|
}Vno = 10 V dc, Vg = 1.0 V dc or 9.0 V dc 7.0
I ! [
| {Vpp = 15 V dc Vo = 1.5 V dc ] 11.0
| i ?qol <1 A or 13.5 V dc | l } i
|
1 | !
Low-level input |Vy| |Vpp = 5.0 V dc 1, 2, 3 ] 1.5 | Vv
voltage ll =V0 = 0.5 V dc or 4.5 V dc E II
| i ] ] |
} }VDD = 10 V dc, Vg = 1.0 V dc or 9.0 V dc % = 3.0 }
| i ] ] 1
| {¥pp = 15 V dc Vg = 1.5 V dc i | i 4.0 |
I I or 13.5 V dc | i | I
| i ITgl < 1 uA ] | i |
| | i 1 | ]
1 }x gv 5Vd T 55°C ‘|123=‘012=' =mA
High-leve OH1 DD = c c = -9, » & =Y.
current, i Vg = 4.6 V dc Te = *25°C I | -0.1 | |
oscillator i [Viy =0 or 5V dc T¢ = +125°C | | -0.08 | |
output | | i } | ]
| ] ] I
i {Vpp = 10 V dc Tc = -55.C | | -0.23 |
| Vg = 9.5 V dc T¢ = +25°C i | -0.20 |
| iViy = 0 or 10 V dc T¢ = +125°C i | -0.16 |
| [ ] | |
| | . i | I
} lvDD =15V dc T¢ = -55.C | | -1.4 | |
‘ ‘VO = 13.5 V dc Tc = +25 G I l -1.2 I
Viy=0or 15V dc T¢c = +125¢C | -1.0 |
| | | | |
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FABLE T+ FEtectrical performance characteristics - Continued.
~
I I T 1 |
Test |Symbol | Conditions | Group A | Limits | Unit
] i -55°C < T¢ < *125°C |subgroups| ] ]
] ] unless otherwise specified | [ Min | Max |
I ! | i | I
i ] o ] | i I
High-level {Igy2 IVpp = 5 V dc Tg = -55.C i1, 2, 31{-0.19 | I mA
current, ! [Vgp = 4.6 V dc Tc = +25°C i | -0.16 | !
debounce ! JVig = 0 or 5V dc Tg = +125°C | -0.12 j |
outputs Ii } ! | i {
—
I IVpp = 10 V dc Tc = -55.C I | -0.60 | I
| Vo = 9.5 V dc Tc = +25°C ! | -0.50 | I
} =le =0 or 10 Vdc Tg=+125C { il -0.40 } ;
i | - | I
i [Vpp = 15 V dc Tc = -55°C i j -1.8 | I
| Vo = 13.5 V dc Tg = +25°¢C | | -1.5 | I
= :vIN =0 or15Vdc T¢ = +125°C i| E -1.2 |I !
1 J o I T T T
Low-Tevel current,iIgiy  1Vpp = 5 V dc Te = -55.C | 1,2,31 0.36 | | mA
oscillator | iVg = 0.4 V dc Tg = +25°C } | 0.30 |
output ! VIN=0o0r5Vdc Tg=+125¢C ! 0.24 } }
| | - i . E—
I |Vpp = 10 V dc Te = -55.C I i 0.9 | I
] Vg = 0.5 V dc T = +25°C | | 0.75 | |
| [¥iy = Oor 10 Vdc Tg = +125°C ! i 0.6 | i
| | ] | I |
i ] | | I |
i jVpp = 15 V dc Tc = -55°C | P 4.2 | |
i Vo = 1.5 V dc Tg = +25°C I I 3.5 | I
~~ iI iIVIN-OorISVdc Te = +125°C { 2.8 ‘I lt
I ] . I ] ]
Low-level current,iiny2> |V¥pp = 5V dc To = -55°C 1, 2,31 2.6 | ) inA
debounce outputsi Vg = 0.4V dz Te = #25°C | 2.2 | i
i JVIy = 0 or 5 V.dc T¢ = *125°C | 1.8 | I
| | | | |
1 | R I i I
i IVop = 10 V d Tc = -55.C | | 4.0 | |
| |V¥g = 0.5 V dc Tg = *+26°C | i 3.3 | ]
i fViy = 0 or 10 V dc T¢ = +125°C | i 2.7 | |
i | ] | | [
| | . | I ] |
'; [Vpp = 15 V dc T¢ = -55°C I f12 | I
1 Vg = 1.5 V dc Tc = +25°C I 10 | I
| {Viy = 0 or 15 V.dc T¢ = +125°C i | 6.4 | i
i i | | i 1
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TABLE I. Electrical performance characteristics - Continued.
| !
Test Symbo1 .. Conditions _ Group A | Limits | Unit
-55°C < T¢ < +125°C subgroups| |
unless otherwise specified | Min { Max
] |
R 1 T ]
Input current, Iy VIN = ng Tc = -55°C 1, 3 | | 2.0 uA
debounce 1inputs ! :VDD =15V Tc = +25°C i { I }
= % Tc = *125°C 2 } 11.0
] ] R T T T
Input current, I Ity IViN = Vss Tc = -55°C |1,2,3]| 210 | 450 A
debounce inputs | ivpp = 5 V Tg = +25°C 140 | 280 |
E II T¢ = +125°C 70 160 %
: Iiv v T 55°C { 415 | 900 }
IN = C = =23
I iV - 18 T¢ = +25°C | 280 | 560 |
= : Tc = +125°C 145 320 !
i ] . ]
i IViN = Vgs Tc = -55°C i | 610 [1350 i
] ivpp = 15V Tc = +25°C i | 415 | 840 |
i i T = +125°C l | 215 | 480 |
1 ] i ] | I
I ] . T | | ]
Input current, | IiN [VIN=0o0r 15V dc, Tc = -55°C |1, 2, 3| 1£620 | wA
oscillator i ] Tc = +25°C i i [:400 |
| ] Tc = +125°C ] | 1#250 |
[ { i ] | 1
I ] R I | I I
Quiescent current | Ipp iVpp = 5V dc Tc = -55.C i1, 2, 3] i 150 | uA
| IVin=0VorVpp Tc = +25°C I I | 100 |
| iIg =0 uA Tg = +125°C I I i 9% |
| ] | | I |
i ] R ] | 1 ]
| iVpp = 10 V dc T = -55°C | I j 280 |
i IVIN =0 VYor Vpp Te = +25°C o | | | 225 |
I {Ig = 0 uA Te = +125°C | I | 180 |
| T
e
Vpp = 15 V dc Tc = -55°C i i | 840
Yiyn = 0 Vor Vpp Tc=+25§ | | 650
Ip = 0 A Tc = +125°C l | 550
R I 1
Input capacitance | Cyy Viy = 0 V dc Te = +25°C 4 | | 7.51 pF
See 4.3.1c | 1
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— TABLE T. Electrical performance characteristics - Continued.
I I I I ]
Test |Symbol | . Conditions | Group A | Limits | Unit
] | -55°C < Tg < *125°C | subgroups | | ]
| ] unless otheérwise specified | | Min | Max |
| | | ! ! I
| | . | J I I
Propagation delay ltpy ITc = *26°C Vpp = 5 V ] 9 | ] 570 | ns
time, high-to-low]| IC, = 50 pF +10% Vpp = 10V | i | 240 |
level, oscillator| | Vpp = 15 V | I | 190 |
input to debouncel | | | | |
outputs |. | . I [ 1 ]
| IT¢ = -55°C, Vpp = 5 V | 10, 11 | | 855 |
1/ I | +125°C Vpp = 10V l | | 360 |
- } }CL = 50 pF *10% Vpp = 15 V { } } 285 }
Loy T - 0257 { R
Propagation delay [t |Te = #25°C Vpp = 5 V 9 740 ns
time, low-to-high] PLH ICE = 50 pF *10% Vgg =10V | I | 320 |
level, oscillator| I Vpp = 15V | I | 240 |
input to debouncel ] | | ! |
outputs ! | o [ [ I I
| ITc = -55°C, Vop = 5V | 10, 11 | 11110 |
1/ | | +125°C Vpp = 10 V | I | 480 |
- ! IC" - 50 pF +10% Vpp = 15 V } : l 360 {
| ] . [ I [ [
Output rise time, Ity y ITc = *25°C Vpp = 5 V | 9 | | 360 | ns
all outputs | Ic = 50 pF *10% Vpp = 10V ! | 180 |
| | Vpp = 15 V I | | 130 |
! | | | | !
| I . I I [ |
1/ I ITc = -55°C, Vpp = 5 V | 10, 11 | | 540 |
- I I +125°C Vpp = 10 V | I | 270 |
’\ | ICL = 50 pF %10% Vpp = 15 V } } I 195 ’
I
T I . | | | T
Output fall time, Ity I[Tg = *25°C Vpp = 5 V | 9 | | 200 | ns
oscillator output! Ic{ = 50 pF *10% Vpp = 10 V | | | 100 }
' ' Vpp = 15V l | | 80 |
| | ! | | ]
1/ ] | | I [ !
= | IT¢ = -55°C, Vop = 5 V [ 10, 11 | | 300 |
I | +125°C Vpp = 10 V I | [ 150 |
{ }CL = 50 pF +10% VDD =15V ; } } 120 }
T T - T 1 | l
Output fall time, ltyy2 |Tc = +25°C Vpp = 5 V | 9 | | 120 | ns
debounce outputs | IC, = 50 pF +10% Vpp = 10V | | | 60 |
| | Vpp = 15 V l l | 40 |
| { | | ! !
1/ | | . | | | !
- | ITc = -55 ¢, Vpp =5V | 10, 11 | | 180 |
| I +125°C Vpp = 10 V l l | 90 |
| [ ! I | !
See footnote at end of table.
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TABLE 1. Electrical performance characteristics - Continued.

| ] T | I
Test |Symbol | ,_ Conditions _ | Group A Limits | Unit
i | -55°C < T¢ < +125°C | subgroups ] [
| : unless otherwise specified ] Min | Max |
I | |
] I R ] ]
Setup time 1/ tgy  ITg = +25°C Vop = 5 V 9 155 | ns
i ICL = 50 pF #10% Vpp = 10 V 80
i i Vpp = 15 V 60
-
| {Tc = -55°C, +125°C  Vgp =5 V i 10,11 | 233 | I
I jC_ = 50 pF +10% Vpp = 10V i | 120 | i
{ II Vpp = 15 V il 90
T ] . ]
Clock frequency I1fcL Tg = *+25°C Vpp =5V i 9 | I 1.4 | MRz
{external clock) | IC. = 50 pF #10% Vpp = 10 V | | I 3.0
(50% duty cycle) { { Vpp = 15V | II II 4.5
] | . R ] ] ]
1/ I iTc = -55°C, +125°C Vyp =5V 10, 11 | | 1.4
- I jC_ = 50 pF +10% Vpp = 10V I i I 3.0
} { Vpp = 15 V ] { Il 4.5

I
1/ AC limits at Vpp = 10 V and Vpp = 15 V shall be guaranteed if not tested. See figure 3.

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 applicabie required documentation. Offshore documentation
shall be made available onshore at the option of the reviewer.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in accordance with
section & of H%E-H-3BSIU 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 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.
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FIGURE 1. Terminal connections.
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FIGURE 3. Switching waveforms and timing diagram.
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TABLE II. Electrical test requirements.

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

Interim electrical parameters -—-
(method 5004)

Final electrical test parameters 1*, 2, 3, 9
{method 5004)

Group A test requirements 1, 2, 3, 4, 9,
{method 5005) 10, 11**
Groups C and D end-point 1, 2, 3

electrical parameters
{ (method 5005) | ]

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

4.3 Quality conformance inspection. Quality conformance inspection shall be in accordance with
method ) -STD- ncluding 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, 7, and 8 in table I, method 5005 of MIL-STD-883 shall be omitted.

c. Subgroup 4 (Cpy measurement) shall be measured only for the initial test and after
process or design changes which may affect input capacitance.

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 (method 1005 of MIL-STD-883) conditions:

(1) Test condition A 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 appendix B of MIL-M-38510 and
method 1005 of MIL-STD-883.
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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 sgecified herein will be
inactivated and will not be used for new design. The QPL-38510 product s all be the preferred item

for all applications.

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

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 will be added as they become 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 [ Yendor 1| Vendor i RepTacement ]
| Military drawing | CAGE | similar part |military specificationl|
= part number : number ! number 1/ = part number {
] | I | |
= 5962-8764601EX = 04713 = 14490A/BEAJC } =
1 i i | |

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

Yendor CAGE Vendor name
number and address
04713 Motorola, Incorporated

7402 S. Price Road
Tempe, AZ 85283
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