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. .

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. SCOPE

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

5962-86886 01 E X
| % '{ I
I | | |
| | | |
Drawing 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 function as follows:

Device type Generic number Circuit function
01 54HC4538 Dual retriggerable precision

monostable multivibrator

1.2.2 Case outlines. The case outlines shall be as designated in appendix C of MIL-M-38510, and as

follows:
Qutline letter Case outline
E D-2 (16-lead, 1/4" x 3/4"),
dual-in-line package
2 C-2 (20-terminal, .350" x .350"),
’ square chip carrier package

1.3 Absolute maximum ratings. 1/

Supply voltage range - - - - - - - - - - - - -0.5 V dc to +7.0 V dc

DC input diode current 2/- - - - - - - - - . 20 mA

DC output diode current 3/ - - - - - - - - - +20 mA

DC drain current (per output) 3/ - - - - ~ - *25 mA

OC Vcg or ground current - - -"- - - - - - - 50 mA

Maximum power dissipation (Pp) - - - - - - - 500 mW 4/

Lead temperature (soldering, 10 seconds) - - +260 C

Thermal resistance, junction-to-case (8;c): .
Case E - = = = = - - o - - o o - Lo TL o See MIL-M-38510, appendix C
Case 2 -~ - = = - = - - L - Lo L. 60°C[H 5/

dunction temperature - - - - - - - - - - - . +175°C .

Storage temperature range- - - - - - - - - - -65C to *150 C

I/ UnTess otherwise specified, all voltages are referenced to ground.

2/ For Vp less than -0.5 V or V| greater than Veo *0.5 V.

3/ For -0.5 V less than Vp less than Voo +0.5 V. .

4/ For Tg = +100°C to +125°C, derate linearly at 12 mw/°C.

5/ When a thermal resistance for this case is specified in MIL-M-38510, appendix C, that value shall
supersede the value indicated herein.
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1.4 Recommended operating conditions.

Supply voltage - -~ ~ - - - - - - - . - _ - _
Case operating temperature range (Te)- - - -

Input rise or fall time:

2. APPLICABLE DOCUMENTS

2.1 Government specification and standard.
and standard, of the jssue listed in that issue
and Standards specified in the solicitation,

SPECIFICATION
MILITARY
MIL-M-38510

STANDARD
MILITARY
MIL-STD-883

(Copies of the specification and standard required
acquisition functions should be obta
contracting activity.)

2.2 Order of precedence. In the event of a confli
references cited herein,

3. REQUIREMENTS

3.1 Item requirements.
MIL-STD-883, "Provisions for the use of MIL-STD-883
as specified herein.

i

3.2 Design, construction, and physical dimensions.
dimensions shall be as specified in an

+2.0 YV dc to :6.0 Y dc
-55°C to +125°C

Vee=20V - - - oo oo oL 0 to 1,000 ns
Vee =45V - - - - L. 0 to 500 ns
Vec =60V - - - - ___ 0 to 400 ns
Minimun input pulse widths A, B (tyy) or R (ty):
Tc = +25°C:
Vee =20V - - - - - - L . 80 ns
Vg =45V - - - - o __._ 16 ns
Vee =, 6.0 V- - - o oo Lo 14 ns
Tc ='-55°C, +125°C
Ve =20V - - - o oo o Lo 120 ns
Ve =45V - - - o o oL 24 ns
Ve =60V - - - - o oL 20 ns
Minimun reset recovery time {tggc):
Te = +25°C:
Ve =20V - - - - - - - L. 5 ns
Vcc =45V - - - - - .- .0 L. 5 ns
Vg =,6-0V - - - - - oL 5 ns
T = -55°C, +125°C
Vee =20V - - - - - o L. 5 ns
Vee =45V - - - o oL oL 5 ns
Veg = 6.0V - - - - - oo L. 5 ns

Unless otherwise specified, the following specification
of the Department of Defense Index of Specifications
form a part of this drawing to the extent specified herein.

Microcircuits, General Specification for.

Test Methods and Procedures for Microelectronics.

by manufacturers in connection with specific

ined from the contracting activity or as directed by the

ct between the text of this drawing and the

the text of this drawing shall take precedence.

The individual item requirements shall be in accordance with 1.2.1 of
n conjunction with compliant non-JAN devices" and

The design, construction, and physical
erein.
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3.2.1 Terminal connections. The terminal connections shall be as specified on figure 1.

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

3.2.3 Logic diagram. The logic diagram shall be as specified on figure 3.

3.2.4 Functional diagram. The functional diagram shall be as specified on figure 4.

3.2.5 Case outlines. The case outlines shall 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 Tisted in 6.4 herein.

TABLE I. Electrical performance characteristics.
| 1 [ | [
Test | Symbol | . Conditions 1/ IGroup A | Limits | Unit
[ I -55°C < T ¢ +125°c IsubgroupsT Min | Max |
| | {unless otherwise specified) | | | I
[ | | | T I I
High level output I Voy IVIN = VIy or Vp Ve = 2.0V l1,2,311.9] v
voltage Il 'IiIO < 20 pA II | } | :
- | I
| | Ve = 4.5V | | 4.4 | |
| | | | | | |
I I =V 6.0V } | 5.9 | |
cc = 6.0 .
—P> | | | | L
| | [ T [ I |
I IVIN = VIy or ViL IVec = 4.5 ¥ | | 3.7 | |
'I lIlIol < 4.0 mA | Il ; : |l
~ |
| v | | 52| |
N = Vig or VIL Yec = 6.0V | | 6.2
| iy e B2m | | R
| | | | | [ |
] i | | | | |
Low level output | VoL IV{N = Viy or VqL Ve = 2.0V | | | 0.1 | vy
voltage II IIl oLl <20 u | l | i i
| I [ [ |
| I INcc = 4.5V | | i0.1]
| | | | | | |
] f T e
IVCC = 6.0V 0.1 |
| | | | | | ]
Il Ir ‘ TI | | |
VN=VHOY‘VIL Vee = 4.5V 0.4
| 11517 40 ma i | L0
| | | I f | |
| | [ T ] I |
| Iva = VI4 or Vyi IV¢c = 6.0V | | | 0.4 |
| Hgl < 5.2 mA | | | | |
| | | | | | |
See footnotes at end of table.
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ﬂ~ TABLE I. Electrical performance characteristics - Continued.
{ T  Conditions 17 I Timits T
Test ISymbol | -55°C < Tg < +125°C ~ lGroup A | Unit
ll E {unless otherwise specified) 1Ist.lbglr'oups Min ax !
High 1 1 t I| v { i\l 2.0V I| 1.5 v
i evel inpu = 2. .
goh:age P 2/ II I | [ ce |
| ] |
| | IVec = 4.5V | 3.15
! i | | l
Il [I | I| II 4.2 1 |
Vee = 6.0V .
| r | o | L
I | I I [ [ [
Low 1eve1 input VIL vee = 2.0V | jo.3 1 v
voltage 2/ | | |
|' |‘ |' 1' L 1o |
V, =4,5 YV 0.
| | | o i L
| 's e = 6.0V | | 2|
Yec = 6.0 .
| | | o | L0
| | [ | | |
Input capacitance | iy IVIN = OV, T = +25°C | 4 | | 10 | pF
| Isee 4.3.1 | ] [ |
! | T | | [
| IViy = 0V, T¢c = +25°C, I | [ 25 |
: :R}CEXT (pins 2 and 14}, see 4.3.1c { { : :
I T | [ [ |
Quiescent current I Igca IV = Vgg or GND, Vg = 6.0 V ] 1 | I 150 | uA
—Pp{  (standby) l 119 = 0 jA | L1
ﬂ | ! | I l T
| | I 2,3 | | 400 |
[ [ I | | |
Active supply current | Icca IViy = Vgc or GND, Voo = 6.0 V ] 1 ! 1 0.6 | mA
(per monostable) | IR}CEX = 0.5 Vgg or 0.25 V¢ | | I |
[ ITp =0 uA, Q outputs high | [ I T
| | | 2,3 | | 1.0 |
| [ | ] | |
[ T | ] I I
Input leakage current | Iy IVIN = Vo or GND I 1 | [+0.1 | uA
3/ | IVee = 6.0V i | | |
| | I | ! |
i | I 2,3 | | i
T | i I T i
| Iin2 | Ry, Cx | 1 | [#0.5 |
| | ViN = Vec or GaD ! ] [ I
I I Yec =60V | | I T
| | Q outputs high I 2,3 | 110 |
I | ] | I |
| | | | | ]
Functional tests | | See 4.3.1d | 7 | | |
| | ] | | |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
| [ Jconditions ] I Limits [
Test ISymbol | -55°C < Tg < +125°c T 1Group A | | Unit
II 1! (unless otherwise specified) I[subgroupsll Min Il Max II
T I T [ [ T |
Propagation delay, ItpLH1, 1€ = 50 pF IVec = 2.0V | 9 ! | 275} ns
time A, B to Q or i Isee figure § 1 ! | I I
(Rto @ 4/ 1 | | | | | T
| | | | 10,11 | | 415|
! l 1 5y L] s |
Voo = 4.5V 9 5
| | | | 0
| | | | I [ T
| | | | 10,11 | | 83|
] eaov | o | Twl
] | | c | | [ |
! | | I I T T
] | | | 10,11 | I 71§
. : l Ic, - 0 |' f |l |
ropogation de t = F Yee = 2.0V 9 275 | ns
tine (AT o) &/ | PHLL }slée figure 5 | ¢ | I —
I I I
| | | | 10,11 | | 415 |
! n' ee = a5 v | |1 s
cC = 4.5V 9 55
| | | | | | |
| | ] T ] I T
| | | I 10,11 | | 83 |
| | | I T I |
| | IV = 6.0V | 9 | | 47 |
—P» | | [ T T T
| | ! | 10,11 | | 71|
| I T I [ I [
Propagation delay ItpHL2 ICL = 50 pF IYec =20V | 9 | I 275] ns
time 4/ | |see figure 5 | [ I T T
(R to Q) ] l | | 10,11 | | 415 |
| | [ T | [ T
| I IVee = 4.5V | 9 | 155 |
] | | ] I | T
] | ! i 10,11 | | 831
| ] [ | I I T
| | IVec = 6.0V | 9 | | 47 |
| | | [ I I T
| | | | 10,11 | | 71|
| [ T | l | I
Output transition I1tTLH, IC_ = 50 pF I\ = 2.0V | 9 | | 75 | ns
time 5/ 1tmhL |see figure 5 | | ] i )
- | | | 10,11 | | 110 |
| | | T ] | T
| | iVec = 4.5V | 9 | | 15 |
| | | I T T T
| | ! | 10,11 | | 22 |
| | ] I | I 1
| | Ve = 6.0V | 9 | [ 13 |
| | | [ T T
| | | i 10,11 | | 19|
SIZE CODE IDENT. NO. | DWG NO.
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ﬂ TABLE 1. Electrical performance characteristics - Continued.
I [ _Conditions I7 I [ Omits |
Test {Symbol | -55°C < T¢ < *125°Cc  ~ Group A Unit
{ (unless otherwise specified) subgroups |"Min | Max
T 1
Output pulse width 6/ |tyg IRx = 10@ Wee =3.0V 9 0.64 10.78 | us

i iCx = 0.1 uF |

| | | 10, 11 | .605] .819]

| | | I I | I

I i INcg = 5.0V | 9 | .63 | .77 |

| | | | | | T

| | i | 10, 11 | .595] .805]

1/ For a power supply of 5.0 V £10% the worst case output voltage (Vou and Vg ) occur for HC at
4.5 V. Thus, the 4.5 V values should be used when designing with this supply. Worst case ViN
and Vy| occur at Voo = 5.5 V and 4.5 V, respectively. {The Viy value at 5.5 V is 3.85 V.)
The worst case leakage current (Ipy, Igc, and Igy) occur for Eﬂos at the higher voltage so
the 6.0 V values should be used. Hower dissipaglon capacitance (Cpp), typically 150 pF,
determines the no load dynamic power consumption, Pp = Cpp Vcc2 f+?cc Vces and the no
load dynamic current consumption, Ig = Cpp Ve FHlgee

2/ Test not required if applied as a forcing function ?or Yoy or Vg, .

3/ Parameter ITyp shall be guaranteed if not tested.

4/ AC testing at Yoo = 2.0 V and Vee = 6.0 V shall be guaranteed, if not tested, to the
specified paramegers

5/ Transition times (ty y, tyy.) shall be guaranteed, if not tested, to the specified limits.

B/ Output pulse width a% Voo = 3.0 V shall be guaranteed, if not tested, to the specified
parameters.

3.5 Certificate of compliance. A certificate of compliance shall be required from a manufacturer in
order to be listed 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
f] 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.

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 facflity and applicable 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
4 of MIT-M-38510 to the extent specified in MIL-STD-883 (see 3.1 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 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.
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b. Interiin 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-ST1D-883 incsuding groups A, 8, 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.

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

d. Subgroup 7 tests sufficient to verify the function table.

4.3.2 Groups C and D inspections.

a. End-point electrical parameters shall be as specified in table II herein.
b. Steady-state 1ife test (method 1005 of MIL-STD-883) conditions:

(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 appendix B of MIL-M-38510 and method
1005 of MIL-STD-883.

TABLE II. Electrical test requirements.

T [ Subgroups |
| MIL-STD-883 test requirements | (per method ]
} ; 5005, table I) r
| [ T
[ Interim electrical parameters | |
} (method 5004) I |
|

[Final electrical test parameters | T
{ (method 5004) ] 1x, 2, 9 |
l |

[Group A test requirements 1, 2,773,747, T
: (method 5005) | 9, 10, 11 ** |
| |

[Groups C and D end-point | T
| electrical parameters I 1, 2,3 |
; (method 5005) : :
}Add1t1onal electrical subgroups } 4{
I | |

for group C periodic inspections

* PDA applies to subgroup 1.
**  Subgroups 10 and 11, if not tested, shall be guaranteed
to the specified limits in table I.
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Case E
1Cy — ~ 6. vee
RyC, _2 15
1RyCy = ——zcx
1n — L3 3R
18 = 12 24
10 -2 1! 38
TQ' .l _'9. 2Q
8 —
GND ~— — 2Q Case 2
10 18 NC 1A IR
EHE[ [4]
e 4 i
ia [9]
GND @
NC
2q
2q [13
2B 2A NC 2R 2R,Cy
FIGURE 1. Terminal connections (top view).
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T I
{ Inputs : Outputs |
|
1 | I
| X A B e 1 T 1
T i |
| L X X LI
| | | | | |
I X 1 H | X | v | H |
| | | | | |
P x I x I L1 L | H |
| i | | | |
: H : L : L : JL : r {
[ I 2 N T O g A e Y I
| | | | | ]
> H = High level < .
L = Low level
./ = Transition from low to high
“N.= Transition from high to low
JT1= One high level pulse
1= One low level pulse
X = Irrelevant

FIGURE 2. Truth table.
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DEFENSE ELECTRONICS SUPPLY CENTER
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COI il
.Q ’
Q
FIGURE 3. Logic diagram.
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ICx 1Ry
| A
ICy IRy Cy
1A 1Q
— MONO, |-
1) 1 19
iR
2R
2A : 2Q
MONO —
35 = 2q
2Cy 2Ry Cy
—) l———-*\N\r-—-b Vee
2C, 2Ry
FIGURE 4. Functional diagram and tadle.
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INPUT LEVEL
B N-Vs
INPUT L__ GND
INPUT LEVEL
A [
INPUT AVs v=0.7 RyCyx
GND | *«———— T —————{
e tTH —> LtTLH
|| g .
Q I—S —————————— ?‘ -——VS
——————— —-- 10%
LPHL | |
LtpLH > je—
Q 2 ________ —4&&:— - vs
j ~<-LTLH = T bTHL
T -
b e
—P B R 90% Vee
A_/j___i\ _______ 10 %
GND
—.—t'fr ‘.l
- V,
5/ NN
GND
e
______ ==50% 7
RESET VeX ___ ¥ .98% c¢
GND
twiL) <+ trec ™
*l it 'Ttpm. r Tt —]
===\~~~ -~ 90%
V. LY (RETRIGGERED
RN A :\—\—5—' _____ 10% 3/‘/ PULSE) \\_
FIGURE 5. Switching waveforms.
SIZE CODE IDENT. NO. | DWG NO.
MILITARY DRAWING A 14933 5962-86886
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO REV PAGE 14

DESC FORM 193A
FEB 86

+

I N

T

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



¢

v

5. PACKAGING

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

6. NOTES

6.1 1Intended 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 applicationsl

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 1isted herein have agreed to this drawing and a
certificate of compliance (see 3.5 herein) has been submitted to DESC-ECS.

I [ Vendor 1 Vendor ]
| Military drawing | CAGE | similar part |
: part number , number i number 1/ }
I | [ T
| 5962-8688601EX | 04713 | 54HC4538/BEAJC |
| | 18714 | CDS4HC4538F /3A |
| | 27014 | MM54HC4538J0/883 |
| | | {
T i [ ]
= 5962-86886012X | 04713 | 54HC45384/B82CJC |
I |
| | |

27014 | MM54HCA4538E /883
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.

Vendor CAGE Vendor name
number and address
04713 Motorola, Incorporated

7402 S. Price Road
Tempe, AZ 85283

27014 National Semiconductor
2900 Semiconductor Dr.
Santa Clara, CA 95052-8090

18714 RCA Corporation
Route 202
Somerville, NJ 08876
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