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1. SCOPE

1.1 Scope. Thisdrawing documents two productassurance class levels consisting of highreliability (device classes B, S, Q
and M) and space application (device class V). A choiceofcase outlines and lead finishes are available and are reflected in the
Part or Identifying Number (PIN). When available, a choice of Radiation Hardness Assurance (RHA) levels is reflected in the
PIN.

1.2 PIN. The PINis as shown in the following example:

5962 - 90590
Federal RHA Device Device Case Lead
stock class designator type class outline finish
designator (see 1.2.1) (see 1.2.2) designator (see 1.2.4) (see 1.2.5)
\ / (see 1.2.3)
V

Drawing number
1.2.1 RHA designator. Device classes Q and V RHA marked devices meet the MIL-PRF-38535 specified RHA levels and are
marked with the appropriate RHAdesignator. Device class M RHA marked devices meet the MIL-PRF-38535, appendix A
specified RHAlevels and are marked with the appropriate RHA designhator. Adash (-) indicates anon-RHAdevice.

1.2.2 Device type(s). Thedevicetype(s) identify the circuitfunction as follows:

Device type Generic number Circuitfunction
01 54AC05 Hex inverter with open drain outputs
1.2.3 Device class designator. The device class designator is asingle letter identifyingthe product assurance level as
follows:
Device class Device requirements documentation
M Vendor self-certification to the requirements for MIL-STD-883 compliant, non-

JAN class level B microcircuits in accordance with MIL-PRF-38535, appendix A
B, S, QorV Certification and qualification to MIL-PRF-38535

1.2.4 Case outline(s). Thecaseoutline(s) are as designated in MIL-STD-1835 and as follows:

Outline letter Descriptive designator Terminals Package style
C GDIP1-T14 or CDIP2-T14 14 Dual-in-line
D GDFP1-F14 or CDFP2-F14 14 Flat pack
Z GDFP1-G14 14 Flat pack with gullwing
2 CQCC1-N20 20 Square leadless chip carrier

1.2.5 Lead finish. Thelead finish is as specified in MIL-PRF-38535 for device classes Q and V or MIL-PRF-38535,
appendix Afor deviceclass M.

STANDARD SIZE
MICROCIRCUIT DRAWING A 5962-90590
DLA LAND AND MARITIME REVISION LEVEL SHEET
COLUMBUS, OHIO 43218-3990 D 2
DSCC FORM 2234
APR97

Downloaded from AFFOW.Com.


http://www.arrow.com

1.3 Absolute maximum ratings. 1/ 2/ 3/

SUPPIY VOIAGE FANGE (V) -veervrrereratiraieeaieeesieeeeieestteestee et e ste e st e snae e saeeesaeeeneeeenees -0.5Vvdcto +6.0 V dc
DC inputvoltagerange (Vin) ........ -0.5Vvdcto Vec + 0.5 Vdc
DC output voltage range (Vour) -0.5Vdcto Vcc + 0.5 Vdc
Inputclamp diode CUITENT (1K) «vvveeiiereeiieieeiiiie et e s sbaee s +20 mA
Output clamp diode CUITENT(10K) «vveeavrreeiireeeiiieeaiee e +20 mA
DC output current (lout) PEr OULPULPIN ..ooveiiiiiiiieie e +50 mA
DC Vcc or GND current (lcc, lonp) perpin. +300 mA
Storage temperature ranQge (TSTGE) ««eeeeereeereeerierererareesaeeererssieesreesseeesseesreeessessnees -65°C to +150°C
Maximum power diSSIPatioN (PD) ....veeeiiiieiiiiiee i 500 mwW
Lead temperature (soldering, 10 SECONAS) ....ceeueiiiieiiieiiieenie et +300°C
Thermal resistance, JunCtioN40-CaSE (0JC) vvreevrrrreeriirreiiiieeiiie e e siree e sire e e e rree e See MIL-STD-1835
JUNCLON tEMPEIAUTE (T3) weeeiieieeiiieeeiiie e ssiee e et e e e e st e e s e e s e e e e sneeeesnnreeeennes +175°C
1.4 Recommended operatingconditions. 2/ 3/ 4/ 5/
SUPPIY VOItAGE rANGE (VEE) .t rrreirrrieiiieie ittt e sstite e sttt e et e e e e st e e s s nae e e snae e e sneeas +3.0 Vdcto +5.5 V dc
Inputvoltagerange (Vin) .......... +0.0 V dcto Ve

+0.0 V dcto Ve

0.90 VatVec =3.0Vdc
135V atVec =45V dc
1.65V atVec =55V dc
Maximum high level input VORAGE (ViH) « e veereearieiieeaeierie e 210V atVec =3.0V dc
3.15 V atVcee =45V dc
3.85VatVec =55V dc

Output voltage range (Vour)
Maximum low level inputvoltage (Vi)

Case operating temperature range (T ). oovveeririeerieieenirieesieee e e sree e s sree e snees -55°C to +125°C
Inputedgerate (AV/At) minimum
(Vin from 30% t0 709 OF VEC) covvviiiiiiiieiieie ettt 125 mVins

24 mA atVee =3.0 Vand 3.6V dc
24 mA atVcc =45V and 5.5V dc

Maximum low level output current (lo.)

1.5 Radiation features.

Maximum total dose available (dose rate = 50 — 300 rads (Si)/s):
DEVICE tYPE DL .. ittt et e e e e e et e b e e ene 100 Krads (Si)
Single EVeNtLatCh-UP (SEL)......cuuiiiiiiiiieie ettt >100 MeV-cm?mg

1/ Stresses above the absolute maximum rating may cause permanentdamageto the device. Extended operationatthe
maximum levels may degrade performance and affectreliability. The maximum junction temperature may be exceeded for
allowable shortduration burn-inscreening conditions in accordance with method 5004 of MIL-STD-883.

2/ Unless otherwise noted, all voltages are referenced to GND.

3/ The limits forthe parameters specified herein shallapply over the full specified Vcc range and case temperature range
of -55°C to +125°C.

4/ Operationfrom2.0V dcto 3.0 Vdcis provided for compatibility with dataretention and battery backup systems. Data
retention implies no inputtransitions and no stored dataloss with the following conditions: V|4 > 70 percentof Ve,

ViL <30 percentofVee, Vou > 70 percentof Vec at -20 A, Voo < 30 percentofVece at 20 pA.

5/ The minimumvalue for the output pull-up resistors are 229Q at Vcc = 5.5 V, and 300Q at Vec =3.6 V. The minimum values
shall apply over the ambienttemperature range of -55°C to +125°C and shall include the negative tolerance values ofthe
pull-up resistors used.
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2. APPLICABLE DOCUMENTS

2.1 Governmentspecification, standards, and handbooks. The following specification, standards, and handbooksformapart
of this drawing to the extentspecified herein. Unlessotherwise specified, theissues ofthese documents are those cited in the
solicitation or contract.

DEPARTMENT OF DEFENSE SPECIFICATION
MIL-PRF-38535 - Integrated Circuits, Manufacturing, General Specification for.
DEPARTMENT OF DEFENSE STANDARDS

MIL-STD-883 - Test Method Standard Microcircuits.
MIL-STD-1835 - Interface Standard Electronic Component Case Outlines.

DEPARTMENT OF DEFENSE HANDBOOKS

MIL-HDBK-103 - List of Standard Microcircuit Drawings.
MIL-HDBK-780 - Standard Microcircuit Drawings.

(Copies ofthesedocuments are available online at https:/quicksearch.dla.mil/.)

2.2 Non-Governmentpublications. The following document(s) formapart ofthis documentto the extentspecified herein.
Unless otherwise specified, theissues ofthese documents cited in the solicitation or contract.

JEDEC Solid State Technology Association

JEDEC Standard No.20 - Standard for Description of 54/74ACXXXXX and 54/74ACTXXXXX Advanced High-Speed
CMOS Devices.

(Copies ofthesedocuments are available online at https://www.jedec.ora/.)

(Non-Governmentstandards and other publications are normally available fromthe organizations that prepare or distribute the
documents. These documents may also be availablein orthrough libraries or oth er informational services.)

2.3 Orderofprecedence. Inthe eventof a conflictbetween the text of this drawing and the references cited herein, the text
of this drawing takes precedence. Nothing in thisdocument, however, supersedes applicable laws and regulationsunless a
specific exemption has been obtained.

3. REQUIREMENTS

3.1 ltem requirements. Theindividual itemrequirements for device classes Q and V shall bein accordance with
MIL-PRF-38535 and as specified herein or as modified in the device manufacturer's Quality Management (QM) plan. The
modificationin the QM plan shall notaffectthe form, fit, or function as described herein. Theindividual itemrequirements for
device class M shall be in accordance with MIL-PRF-38535, appendix Afor non-JAN class level B devices and as specified
herein.

3.2 Design, construction, and physical dimensions. The design, construction, and physicaldimensions shall be as specified
in MIL-PRF-38535 and herein for device classes Q and V or MIL-PRF-38535, appendixAand herein for device class M.

3.2.1 Case outlines. Thecaseoutlines shall bein accordance with 1.2.4 herein.

3.2.2 Terminal connections. Theterminal connectionsshall be as specified on figure 1.

3.2.3 Truth table. The truth table shall be as specified on figure 2.
3.2.4 Logicdiagram. Thelogic diagramshall be as specified on figure 3.

3.2.5 Ground bounceload circuitand waveforms. Thegroundbounceload circuitand waveforms shall be as specified on

figure 4.
STANDARD SIZE
MICROCIRCUIT DRAWING A 5962-90590
DLA LAND AND MARITIME REVISION LEVEL SHEET
COLUMBUS, OHIO 43218-3990 D 4
DSCC FORM 2234
APR97

Downloaded from AFFOW.Com.


https://quicksearch.dla.mil/
https://www.jedec.org/
http://www.arrow.com

3.2.6 Switching waveforms and testcircuit. The switching waveforms and testcircuitshall be as specified on figure 5.

3.2.7 Radiation exposure circuit. Theradiation exposure circuitshall be maintained by the manufacturer under document
revision level control and shallbe made available to the preparing and acquiring activity upon request.

3.3 Electrical performance characteristics and postirradiation parameter limits. Unless otherwise specified herein, the
electrical performance characteristics and postirradiation parameter limits are as specified in table | and shall apply over the full
case operating temperature range.

3.4 Electrical test requirements. The electrical test requirements shall be the subgroups specified in table Il. The electrical
tests for each subgroup are defined in table I.

3.5 Marking. The partshall be marked with the PIN listed in 1.2 herein. In addition, the manufacturer's PIN may also be
marked. Forpackages where marking ofthe entire SMD PIN number is notfeasible due to space limitations, the manufacturer
has the option ofnotmarking the "5962-" on the device. For RHA productusing thisoption, the RHA designator shall still be
marked. Marking for device classes Q and V shall be in accordance with MIL-PRF-38535. Marking for device class M shall be
in accordance with MIL-PRF-38535, appendixA.

3.5.1 Certification/compliance mark. The certification mark for device classes Q and V shall be a "QML" or"Q" as required in
MIL-PRF-38535. The compliance mark for device class Mshall be a "C" as required in MIL-PRF-38535, appendix A.

3.6 Certificate of compliance. Fordevice classes Q and V, a certificate of compliance shall be required froma QML-38535
listed manufacturer in order to supply to the requirements ofthis drawing (see 6.6.1 herein). For device class M, a certificate of
compliance shallbe required from a manufacturer in orderto be listed as an approved source of supplyin MIL-HDBK-103
(see 6.6.2 herein). The certificate of compliance submitted to DLA Land and Maritime-VA prior to listing as an approved source
of supply for this drawing shall affirm thatthe manufacturer's product meets, for device classes Q and V, therequirements o f
MIL-PRF-38535 and herein or for device class M, the requirements of MIL-PRF-38535, appendix Aand herein.

3.7 Certificate of conformance. Acertificate of conformance as required for device classes Q and Vin MIL-PRF-38535 or for
deviceclass M in MIL-PRF-38535, appendix Ashall be provided with each lotof microcircuitsdeliveredto this drawing.

3.8 Notification ofchange for device class M. Fordevice class M, notification to DLA Land and Maritime-VA of change of
product
(see 6.2 herein) involving devices acquired to this drawingis required for any change that affects this drawing.

3.9 Verification and review for device class M. Fordevice class M, DLA Land and Maritime, DLA Land and Maritime's agent,
and the acquiring activity retain the option to review the manufacturer's facility and applicable required documen tation. Offshore
documentation shallbe made available onshore atthe optionofthe reviewer.

3.10 Microcircuitgroup assignmentfor device class M. Device class M devices covered by this drawing shall bein
microcircuitgroup number 36 (see MIL-PRF-38535, appendix A).
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TABLE |. Electrical performance characteristics.
Test and Symbol Test conditions 2/ 3/ Device Vece Group A Limits 5/ Unit
MIL-STD-883 -55°C < T¢ < +125°C type subgroups
test method 1/ 30V< Vc_c <55 V _ and device Min Max
unless otherwise specified class 4/
Low level output Vour | Forallinputs affecting All 30V 1,23 0.1 V
voltage 6/ output under test All
3007 Vin = Vb or Vi
V|H =210V
V||_ =090V
For all otherinputs
V|N = Vcc or GND
lo. =50 uA
VoL2 Forall inputs affecting All 45V 1, 2,3 0.1
6/ output under test All
ViN = Vi OorVy,
V|H =315V
V||_ =135V
For all otherinputs
V|N = Vcc or GND
|o|_ =50 I,LA
VoLs Forall inputs affecting All 55V 1, 2,3 0.1
output under test All
ViN = Vi or Vi,
Vih =385V
V||_ =165V
Forall otherinputs
V|N = Vcc or GND
lo. =50 HA
M, D,P, LR 01 1 0.1
B, S Q,V
Vows | Forallinputs affecting All 30V 1,3 0.4
6/ output under test B, S Q,V
Vin = Vi orVi 2 05
Vin=210V All 1 0.4
V||_ =090V M
Forall otherinputs
Vin = Vee or GND 2,3 0.5
loo =12 mA
Vous | Forallinputs affecting All 45V 1,3 0.4
output under test B,S Q,V
ViN = Vi OorVy 2 0.5
Vin=315V Al 1 0.4
V||_ =135V M
Forall otherinputs 5 3 05
V|N :Vcc or GND ! ’
loL = 24 mA
M, D,P LR 01 1 0.4
B, S Q,V
See footnotes atend of table.
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TABLE |. Electrical performance characteristics - Continued.

Test and Symbol Test conditions 2/ 3/ Device Vee Group A Limits 5/ Unit
MIL-STD-883 -55°C < T¢ < +125°C type subgroups
test method 1/ 3.0V< Ve <55V and device )
unless otherwise specified class 4/ Min | Max
Low level output Voie For all inputs affecting All 55V 1,3 0.4 \%
voltage 6/ output under test B, S Q,V
3007 Vin = Viw orVi 2 0.5
Vih =385V
Vie=165V Al 1 0.4
Forall otherinputs M
Vin = Vee or GND
lo. =24 mA 2,3 0.5
Vorr For all inputs affecting All 55V 1,2,3 1.65
7/ output under test All
Vin = Vin or Vi,
V|H =385V
V|L =165V
Forall otherinputs
Vin = VCC or GND
|o|_ =50 mA
M, D,P, LR 01 1 1.65
B, S QV
Positiveinput clamp Vic+ Forinputunder test All GND 1 0.4 15 \%
voltage In =1 mA B, S, Q,V
3022
M, D,P, LR 01 1 0.4 15
B, S, QV
Negative inputclamp Vic- Forinputunder test All Open 1 -0.4 -1.5 \%
voltage In =-1mA B, S, Q,V
3022
M, D,P, LR 01 1 -0.4 -1.5
B, S, Q,V
Inputcurrenthigh In Forinputunder test All 55V 1 0.1 LA
3010 Vin = Vee B, S, QV
For all otherinputs 2 1.0
Vin = Vee or GND All 1 0.1
M
2,3 1.0
M, D,P, LR 01 1 0.1
B, S, QV
Inputcurrentlow he Forinputunder test All 55V 1 -0.1 LA
3009 Vin = GND B, S, Q,V
Forall otherinputs 2 -1.0
Vin = Vee or GND All 1 -01
M
2,3 -1.0
M, D,P, LR 01 1 -0.1
B,S Q,V
See footnotes atend oftable.
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TABLE |. Electrical performance characteristics - Continued.

Testand Symbol Test conditions 2/ 3/ Device Vee Group A Limits 5/ Unit
MIL-STD-883 -55°C < T¢ £ +125°C type subgroups
test method 1/ 3.0V< Vc_c <55 V ' and device Min | Max
unless otherwise specified class 4/
Output leakage lone For all inputs affecting output All 55V 1 0.5 pA
currenthigh under test B,S Q,V
3021 Vin = 1.65 V 2 10.0
Vour =55V Al 1 0.5
M
2,3 10.0
01 1 15.0
B, S, Q,V
D Q 50.0
P,LLR 100.0
Quiescentsupply lcch Forallinputs All 55V 1 1.0 pA
current, output Vin = Vcee or GND B, S, Q,V
high p IN cc Q 2 20.0
3005 All 1 4.0
M
2,3 80.0
01 1 50.0
B, S Q,V
D Q 100.0
P,L,R 700.0
Quiescentsupply lccL Forall inputs All 55V 1 1.0 pA
current, output Vin = Vee or GND B, S, Q,V
low 2 20.0
3005 All 1 4.0
M
2,3 80.0
01 1 50.0
B, S Q,V
D Q 100.0
P,L R 700.0
Inputcapacitance Cin See 4.4.1c All GND 4 10 pF
3012 Te = +25°C All
Power dissipation Crp See 4.4.1c All 50V 4 50 pF
capacitance 8/ |Tc=+25°C All
Low level ground VeeL |Vib =25V, All 45V 4 1000 mV
bouncenoise 9/ lo. = +24 mA B, S, Q,V
See figure 4
See footnotes atend of table.
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TABLE |. Electrical performance characteristics - Continued.
Testand Symbol Test conditions 2/ 3/ Device Vee Group A Limits 5/ Unit
MIL-STD-883 -55°C < T¢ <+125°C type subgroups
test method 1/ 3.0V< Ve <55V and device .
unless otherwise specified class 4/ Min | Max
Latch-up input/output lec tw > 100 ps All 55V 2 200 mA
over-voltage (ONV1) |teoor > tw B, S, Q,V
10/ |5ps <t <5ms
S5us <tr<5ms
Viest = 6.0 V
VCCQ =55V
Vover =105 V
Latch-up input/output lec tw > 100 ps All 55V 2 200 mA
positive over-current (ON11+) |teoor > tw B,S Q,V
10/ |5us <t,<5ms
5ps <tr<5ms
Viest =6.0 V
VCCQ =55V
Itriqqer =+120 mA
Latch-up input/output lec tw > 100 ps All 55V 2 200 mA
negative over-current | (O/lI1-) |t.o0 > tw B, S, Q,V
10/ |5us <t <5ms
5pus <tr<5ms
Viest =6.0 V
VccQ =55V
liigger =-120 MA
Latch-up supply lcc tw > 100 ps All 55V 2 100 mA
over-voltage (ONV2) |teoo = tw B, S, QV
10/ |5ps <t <5ms
S5us <tr<5ms
Viest = 6.0 V
VCCQ =55V
Vover = 9.0 V
Truth table test 11/ ViL=045V All 30V 7 L H
output voltage Vih =250V All
3014 Verify output Vo
See 4.4.1e
ViL =0.60 V All 45V 7,8 L H
Vih=3.70 V All
Verify output Vo
See 4.4.1e
M, D,P, LR 01 3.0V 7 L H
B, S Q,V
See footnotes atend of table.
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TABLE |. Electrical performance characteristics - Continued.

Testand Symbol Test conditions 2/ 3/ Device Vee Group A Limits 5/ Unit
MIL-STD-883 -55°C < T¢ < +125°C type subgroups
test method 1/ 3.0V< Ve <55V and device Mi M
unless otherwise specified class 4/ n ax
Propagation delay trLH CL =50 pF minimum, All 30V 9 11 1.0 15.0 ns
time, outputdisable 12/ 13/ |R. = 500Q B, S QV
Anto On See figure5 10 1.0 155
3003 All 9 1.0 15.0
M
10, 11 1.0 15.5
M,D,P, L, R 01 9 1.0 15.0
B, S QV
All 45V 9, 11 1.0 14.5
B, S, Q,V
Q 10 1.0 15.5
All 9 1.0 14.5
M
10, 11 1.0 155
M,D,P, L, R 01 9 1.0 145
B, S Q,V
Propagation delay terL CL =50 pF minimum, All 30V 9, 11 1.0 7.5 ns
time, output enable 12/ 13/ |R. = 500Q B, S, QV
Anto On See figure 5 10 10 | 80
3003 Al 9 1.0 75
M
10, 11 1.0 8.0
M, D,P LR 01 9 1.0 7.5
B, S QV
All 45V 9 11 1.0 5.5
B, S, QV
10 1.0 6.0
All 9 1.0 5.5
M
10, 11 1.0 6.0
M, D,P LR 01 9 1.0 55
B, S QV

circuitsuch thatall currentflows through the meter.

a. Vic (pos)tests,the GND terminal can be open. Tc =+25°C.

b. Vic (neg)tests, theVcc terminal shall be open. Tc =+25°C.

3/ RHA devices supplied to this drawing have been characterized throughall levels M, D, P, L and R ofirradiation.

1/ Fortests notlisted in MIL-STD-883 [e.g. lcc(O/V1)], utilize the general test procedure under the conditions listed herein. All
inputs and outputs shall be tested, as applicable, to the tests in table | herein.

2/ Each input/output, as applicable, shall be tested at the specified temperature for the specified limits. Outputterminals not
designated shallbe high level logic, low level logic, or open, exceptas follows:

c. Alllcc tests, the output terminal shall be open. When performing these tests, the current meter shall be placed in the

However, this deviceis only tested at the 'R’ level. Pre and Post irradiation values are identical unless otherwise specified
intable I. When performingpostirradiation electrical measurements for any RHA level, Ta = +25°C.
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TABLE |. Electrical performance characteristics - Continued.

4/ The word "All"in the devicetype and device class column, means limits for all device types and classes.

5/ Fornegative and positive voltage and currentvalues, the sign designates the potential difference in reference to GND and
the direction of currentflow respectively; and the absolute value of the magnitude, notthe sign, is relative to the minimum
and maximum limits, as applicable, listed herein.

6/ FordeviceclassesB, S, Q, and V, thistest is guaranteed, if nottested, to the limits specified in table I.

7/ Transmissiondriving tests are performed atVce = 5.5V dc with a 2 ms duration maximum. This test may be performed
using Vin = Vec or GND. When Vin = Vee or GND is used, the test is guaranteed for Viy = Viy or V.. Fordevice class M,
subgroup ltesting shall be guaranteed if nottested to the limits specified in table |. Forradiation hardness assured
devices, subgroup 1tests shall be performed.

8/ Power dissipation capacitance (Cpp) determines the no load dynamic power consumption, Pp= (Cpp +C.)(Vce X Veo)f +
(lec X Vec). The dynamic currentconsumption, Is = (Cep +C)Vecf + Icc. Forboth Pp and Is, fisthe frequency ofthe input
signal.

9/ Thistestis forqualification only. Groundbouncetests are performed on anonswitching (quiescent) outputand are used to
measure the magnitude ofinduced noise caused by other simultaneously switching outputs. Thetest is performed on alow
noise bench testfixture with all outputs fully dc loaded (lo. maximum = -24 mA) and 50 pF ofload capacitance (seefigure
4). The loads mustbe located as close as possibleto thedevice output. Inputs are then conditioned with 1 MHz pulse
(t- =t =3.5 £ 1.5 ns) switching simultaneously and in phase such thatone outputis forced low and all others (possible) are
switched. Thelowlevel ground bounce noiseis measured at the quietoutput using aF.E.T. oscilloscope probe with at least
1 MQ impedance. Measurement is taken fromthe peak ofthe largest positive pulse with respectto the nominal low level
outputvoltage (figure 4). This procedureis repeated such thatall outputs are tested at a high and low level with a maximum
number of outputs switching.

10/ See EIA/JEDEC Standard No. 78 for electrically induced latch-up testmethods and procedures. Thevalues listed for
Vigger, ltiggers @Nd Vover are to be accurate within £5 percent.

11/ Tests shall be performed in sequence, attributes data only. Functional tests shall include the truth table and other logic
patterns used for fault detection. Functional tests shall be performed in sequence as approved by the qualifying activity on
qualified devices. H>2.5V, L<2.5 V; highinputs =3.7 Vand lowinputs=0.6 V forVec =45 VandH >15V,L <15V,
highinputs =2.5 V and lowinputs =0.45 V for Vcc =3.0 V. Theinputvoltagelevels havethe allowabletolerancesin
accordance with MIL-STD-883 already incorporated. For deviceclasses B, S, Q, and V, functional tests at Vcc =3.0 V are
guaranteed, if nottested.

12/ DeviceclassesB, S, Q, and V are tested at Vecc = 3.0 Vand Ve =4.5 V at Tc = +125°C for sampletesting and at
Vce =3.0 Vand Vee =4.5 V at Tc =+25°C for screening. Othervoltages of Vcc and temperatures are guaranteed, if not
tested (see 4.4.1d).

13/ AC limits at Vcc = 5.5 V are equal to the limits at Vcc = 4.5 V and guaranteed by testing atVec = 4.5 V. Minimum ac limits
forVec =5.5 V are 1.0 ns and guaranteed by guardbanding the Vcc = 4.5 V minimum limits to 1.5 ns. For propagation
delay tests, all paths must be tested.
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Device type 01
Case outlines C,D,and Z 2
Terminal number Terminal symbol
1 A0 NC
2 00 A0
3 Al 00
4 o1 Al
5 A2 NC
6 02 o1
7 GND NC
8 05 A2
9 A5 02
10 04 GND
11 A4 NC
12 03 05
13 A3 A5
14 Vce 04
15 --- NC
16 A4
17 --- NC
18 GE
19 A3
20 - Vee

NC = No connection

Terminal Description

Terminal symbol Description
An (n=0 to 5) Inputs
6n(n=0to 5) Open drain outputs

FIGURE 1. Terminal connections.

STANDARD

MICROCIRCUIT DRAWING
DLA LAND AND MARITIME
COLUMBUS, OHIO 43218-3990

SIZE

5962-90590

REVISION LEVEL
D

SHEET
12

DSCC FORM 2234
APR97

Downloaded from AFFOW.Com.



http://www.arrow.com

Device type 01

Inputs Outputs 1/
H L
L H

H = High voltage level
L = Low voltagelevel

1/ Forfunctional testing, usethe outputload circuitspecified
infigure 5, or equivalent.

FIGURE 2. Truth table.

AO >O— 00
Al >O— 01
A2 >07 02
A3 >07 03
A4 >07 04
A5 ::>£»———65

FIGURE 3. Logic diagram.
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ACTIVE
OUTPUTS

COLUMBUS, OHIO 43218-3990

D

Vo
j LARGEST
————-POSITIVE
QUIET VgpL PEAK
OUTPUT VOL
UNDER TEST 4
VLD = 2.5V
o
1N914 20
OR EQUIVALENT
T0 - L
DUT l <
1540 I 50 pF
NOTE: Resistanceand capacitance tolerances =+10%.
FIGURE 4. Ground bounceload circuitand waveforms.
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2.
3.
4

2

Vee

An 50% OF VCC

——I r—tPHL ——I I‘-tPLH |

| | Y
On 50% OF V¢
VoL
ZXVCC
Vee
OTHER INPUTS TIED TO ]
VecOR GND AS REQUIRED | L
Vv Vv
SULSE IN L__ DEVICE ouT
UNDER '
GENERATOR el

NOTES:
1.

C.L = 50 pF minimum or equivalent (includes testjig and probe capacitance).
RL = 500Q or equivalent.
Rt = 50Q or equivalent.

Inputsignal from pulse generator: Vixn = 0.0V to Vec; PRR <10 MHz; duty cycle=50 percent; t, < 2.5 ns; i< 2.5 ns;
t- and t; shall be measured from 10% of Vcc to 90% of Ve, and 90% of Vec to 10% of Vec, respectively.

Timing parameters shall be tested at a minimum input frequency of 1 MHz.
The outputs are measured one at a time with one transition per measurement.

FIGURE 5. Switching waveforms and test circuit.
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4. VERIFICATION

4.1 Sampling and inspection. Fordeviceclasses B, S, Q and V, sampling and inspection procedures shall bein accordance
with MIL-PRF-38535 or as modified in the device manufacturer's Quality Management (QM) plan. The modification inthe QM
plan shall not affectthe form, fit, or function as described herein. Fordevice class M, sampling and inspection procedures shall
be in accordance with MIL-PRF-38535, appendix A.

4.2 Screening. Fordeviceclasses B, S, Q and V, screening shallbe in accordance with MIL-PRF-38535, and shall be
conducted on all devices prior to qualification and technology conformance inspection. For device class M, screening shall bein
accordance with method 5004 of MIL-STD-883, and shall be conducted on all devices prior to quality conformance inspection.

4.2.1 Additional criteriafordeviceclasses M, B, and S.

a. Burn-in test, method 1015 of MIL-STD-883.

(1) TestconditionA, B, C,orD. Thetest circuitshall be maintained by the manufacturer under documentrevision
level control and shallbe made available to the preparing or acquiring activity uponrequest. Thetest circuitshall
specify theinputs, outputs, biases, and power dissipation, as applicable, in accordance with the intentspecifiedin
method 1015.

(2) Ta=+125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in table Il herein.

(3) Delete the sequence specified in 3.1.10 through 3.1.14 of method 5004 and substitute the first 7 test requirements of
table Il herein.

(4) Fordeviceclass M, unless otherwise specified, the requirements for device class Bin method 1015 of MIL-STD-883
shall be followed.

(5) Unlessotherwise specifiedin the QM plan for static burn-in, device classes Band S, test condition A, test method
1015 of MIL-STD-883. Test duration for each static test shall be 24 hours minimumfor class S devices and in
accordance with table | of method 1015 for class B devices.

(a) Forstatic burn-in |, allinputs shall be connected to GND. Outputs may be open or connected to Vcc/2 £0.5 V.
Resistors R1 are optionalon both inputs and open outputs, and required on outputs connectedto Vcc/2 £0.5 V.
R1 =220Q to 47 kQ.

(b) Forstatic burn-in Il, all inputs shall be connected through the R1resistors to Vcc. Outputs may be open or
connected to Vcc/2 £0.5 V. Resistors R1 are optional onopenoutputs, and required on outputs connected to
Vee/l2 0.5 V. R1 = 220Q to 47 kQ.

(€) Vec=55V+0.5V.

(6) Unlessotherwise specifiedin the QM plan for dynamic burn-in, device classes Band S, test condition D, method
1015 of MIL-STD-883,

(a) Inputresistors =220Q to 2 kQ + 20 percent.

(b) Output resistors =220Q + 20 percent.

() Vec=55V+0.5V, -0.0V.

(d) Threeinputpins shall be connected throughresistors to aclock pulse (CP1). The remaining threeinputpins
shall be connected throughresistors to asecond clock pulse (CP2). Outputs shall be connected through

resistorsto Vcc/2 £0.5 V.

(e) CP1=CP2 =25 kHz to 1 MHz square wave; duty cycle = 50 percent +15 percent; CP2 shall be 180°
out-of-phasewith CP1: Viy =4.5V toVce, Vi =0V £0.5 V; t,, t < 100 ns.
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(f) Forclass S devices, postdynamic burn-in, or class Bdevices, poststatic burn-in, electrical parameter measurements
may, at the manufacturer’s option, be performed separately orincludedin the final electrical parameter requirements.

4.2.2 Additional criteriafor deviceclasses B, S, Q and V.

a. Theburn-intestduration,testconditionand testtemperature, or approved alternatives shallbe as specified in the
device manufacturer's QM plan in accordance with MIL-PRF-38535. The burn-in test circuitshall be maintained under
documentrevisionlevel control ofthe device manufacturer's Technology Review Board (TRB) in accordance with
MIL-PRF-38535 and shall be made available to the acquiring or preparing activity uponrequest. Thetest circuitshall

specify theinputs, outputs, biases, and power dissipation, as applicable, in accordance with the intent specifiedin
method 1015 of MIL-STD-883.

b. Interim and final electrical test parameters shall be as specified in table Il herein.

c. Additional screeningfordevice classes SorV beyond the requirements of device classes B or Q shall be as specified
in MIL-PRF-38535, appendix B.

4.2.3 Percent defective allowable (PDA).

a. The PDA forclass S or V devices shall be 5 percentfor static burn-in and 5 percentfor dynamic burn-in, based on the
exact number of devices submitted to each separate burn-in.

b. Static burn-in | and Il failures shall be cumulative for determining the PDA.

c. The PDA forclass B or Q devices shall be in accordance with MIL-PRF-38535 for static burn-in. Dynamic burn-in is not
required.

d. The PDA for class M devices shall bein accordance with MIL-PRF-38535, appendix Afor static burn-in and dynamic
burn-in.

e. Thosedevices whose measured characteristics, after burn-in, exceed the specified deltalimits or electrical parameter
limits specified in table |, subgroup 1, are defective and shall be removed fromthe lot. The verified number of failed
devices times 100 divided by the total number of devices in the lotinitially submitted to burn -in shall be used to
determinethe percentdefective for the lotand the lotshall be accepted or rejected based on the specified PDA.

4.3 Qualification inspection for device classes B, S, Q and V. Qualification inspectionfor deviceclasses B, S, Q and V shall
be in accordance with MIL-PRF-38535. Inspectionsto be performed shall be those specified in MIL-PRF-38535 and herein for
groups A B, C, D, and E inspections (see 4.4.1 through 4.4.4).

4.4 Conformanceinspection. Technology conformance inspection for classes B, S, Q and V shall be in accordance with
MIL-PRF-38535 including groups A, B, C, D, and E inspectionsand as specified herein. Quality conformance inspection for
deviceclass M shall be in accordance with MIL-PRF-38535, appendix Aand as specified herein. Inspections to be performed

for device class M 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 4.4.4).

STANDARD SIZE
MICROCIRCUIT DRAWING A 5962-90590
DLA LAND AND MARITIME REVISION LEVEL SHEET
COLUMBUS, OHIO 43218-3990 D 17
DSCC FORM 2234
APR97

Downloaded from AFFOW.Com.


http://www.arrow.com

TABLE II. Electrical test requirements.

Subgroups 1/
(inaccordance with (ins;ct::gorﬁju;nscevlv/i th
MIL-STD-883, method
Device Device 2/ Device 2/ Device Device
class M class B class S class Q classV

Interim electrical parameters, 1 1 1 1
method 5004 (see 4.2)

Static burn-in I, method 1015 3/ Not required Required 4/ Not Required
(see 4.2.1a) required 4/

Interim electrical parameters, 15 15
method 5004 (see 4.2.1b)

Static burn-in II, 3/ Required 6/ | Required 4/ Required Required
method 1015 (see 4.2.1a) 6/ 4/

Interim electrical parameters, 1 1 1 1
method 5004 (see 4.2.1b) 2/ 5/ 2/ 5/ 2/ 5/ 2/ 5/

Dynamic burn-in |, 3/ Not required Required 4/ Not Required
method 1015 (see 4.2.1a) required 4/

Interim electrical parameters, 15/ 15
method 5004 (see 4.2.1b)

Final electrical parameters, 1,2,3,7,8,9 2/ 1,2,7,9 1,2,7,9 1,2,3,7,8,911,2,3,7,8, 9,
method 5004 (see 4.2) 2/ 6 2/ 10, 11 2/ 6/ 10, 11 2/

Group A test requirements 1,2,3,4,7,8,9,10, (1,2,3,4,7,8,(1,2,3,4,7,8,(1,2,3,4,7,8,|1, 2,3,4,7, 8,
method 5005 (see 4.4.1) 11 9, 10, 11 9, 10, 11 9,10, 11 9, 10, 11

Group B end pointelectrical 1,2,3,7,8, 9,
parameters, method 5005 10, 11 5/

(see 4.4.2)

Group C end-pointelectrical 1,23 1,2 5/ 1, 2,3 5 1,23,7,8,9,
parameters, method 5005 10, 11 5/
(see 4.4.3)

Group D end-pointelectrical 1,2,3 1,2 1,23 1, 2,3 1, 2,3
parameters, method 5005
(see 4.4.4)

Group E end-pointelectrical 1, 7,9 1, 7,9 1, 7,9 1,7,9 1, 7,9
parameters, method 5005
(see 4.4.5)

1/ Blank spacesindicatetests are notapplicable.

2/ PDA appliesto subgroup 1 (see 4.2.3). Fordeviceclasses S andV, PDA appliesto subgroups 1and 7 (see 4.2.3).

3/ The burn-in shall meetthe requirements of4.2.1a herein.

4/ Onall class S lots, the device manufacturer shall maintain read-and-record data (as a minimum on disk) for burn-in
electrical parameters (group A, subgroup 1), in accordance with testmethod 5004 of MIL-STD-883. For pre-burn-in
and interim electrical parameters, the read-and-record requirements are for delta measurements only.

5/ Delta limits shall be required only on table |, subgroup 1. The deltavalues shall be computed with referenceto the
previous interim electrical parameters. The deltalimits are specified in table lll.

6/ The device manufacturer may at his option either complete subgroup 1 electrical parameter measurements, including
delta measurements, within 96 hours after burn-in completion (removal of bias) or may complete subgroup 1 electrical
measurements without delta measurements within 24 hours after burn-in completion (removal of bias). When the
manufacturer elects to performthe subgroup 1 electrical parameter measurements without delta measurements, there
isno requirementto performthe pre-burn-in electrical tests (firstinterim electrical parameters testin table II).
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TABLE Ill. Burn-in and operating life test ,delta parameters at +25°C

Parameters 1/ Symbol Device type Delta limits

Supply current lech, lect 01 +100 nA 2/

1/ Theseparameters shall be recorded before and after the required
burn-in and life tests to determine delta limits.
2/ Guaranteed, ifnottested.

4.4.1 Group Ainspection.

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

b. Latch-up and ground bouncetests arerequired for device classes B, S, Q, and V. These tests shall be performed only
forinitial qualification and after process or design changes which may affect the performance ofthe device. Latch -up
tests shall be considered destructive. For latch-up and ground-bounce tests, test all applicable pins onfive devices with
zero failures.

c. Ci and Cpp shall be measured only for initial qualification and after process or design changes which may affect
capacitance. Ci shall be measured between the designated terminal and GND ata frequency of 1 MHz. Cpp shall be
tested in accordance with the latestrevision of JEDEC Standard No. 20 and table | herein. For Ciy and Cpp, test all
applicable pins onfive devices with zero failures.

d. FordeviceclassesB, S, Q, and V, subgroups 9and 11 tests shall be measured only for initial qualification and after
process or design changes which may affect dynamic performance.

e. Fordeviceclass M, subgroups 7 and 8 tests shall be sufficientto verify the truth table in figure 2 herein. Thetest
vectors used to verify the truth table shall, at a minimum, test all functions ofeach inputand output. All possibleinput to
outputlogic patterns per function shall be guaranteed, if nottested, to the truth table in figure 2, herein. For device
classes B, S, Q, and V, subgroups 7 and 8 shall include verifying the functionality of the device.

4.42 GroupBinspection. When applicable, the group Binspection end-point electrical parameters shall be as specified in
table Il herein. Fordeviceclass S steady-state life tests, the test circuitshall be maintained by the manufacturer and shall be
made available to the acquiring or preparing activity uponrequest.

4.4.3 Group Cinspection. Thegroup Cinspectionend-pointelectrical parameters shall be as specified in table Il herein.

4.4.3.1 Additional criteriafordevice class M. Steady-state lifetest conditions, method 1005 of MIL-STD-883:

a. TestconditionA,B, C orD. Thetest circuitshall be maintained by the man ufacturer under documentrevision level
control and shall be made available to the preparing or acquiring activity uponrequest. Thetest circuitshall specify the
inputs, outputs, biases, and power dissipation, as applicable, in accordance with the inten t specified in method 1005 of
MIL-STD-883.

b. Ta=+125°C, minimum.
c. Testduration: 1,000 hours, exceptas permitted by method 1005 of MIL-STD-883.

4.4.3.2 Additional criteriafordeviceclassesB, S, Q and V. The steady-state life test duration, test condition and test
temperature, or approved alternatives shall be as specified in the device manufacturer's QM plan in accordance with
MIL-PRF-38535. The test circuitshall be maintained under documentrevision level control by the device manufacturer's TRB in
accordance with MIL-PRF-38535 and shall be made availableto the acquiring or preparing activity upon request. Thetest
circuitshall specify theinputs, outputs, biases, and power dissipation, as applicable, in accordance with the intent specified in
method 1005 of MIL-STD-883.

444 Group D inspection. Thegroup D inspection end-point electrical parameters shall be as specified in table Il herein.
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445 Group E inspection. Group Einspectionis required only for parts intended to be marked as radiation hardness assured
(see 3.5 herein).

a. End-pointelectrical parameters shall be as specified in table Il herein.

b. Fordeviceclasses B, S, Q and V, the devices or test vehicle shall be subjected to radiation hardnessassured tests as
specified in MIL-PRF-38535 forthe RHA level being tested. For device class M, the devices shall be subjected to
radiation hardness assured tests as specified in MIL-PRF-38535, appendix Afor the RHA level being tested. Alldevice
classes must meet the postirradiation end-point electrical parameter limits as defined in table | at Ta = +25°C +5°C,
after exposure, to the subgroups specified in table Il herein.

c. Priortoirradiation, each selected sample shall be assembled in its qualified package. Itshall pass the specified
group A electrical parameters in table | for subgroups specifiedin table Il herein.

4.45.1 Totaldoseirradiation testing. Total doseirradiation testing shall be performed in accordance with MIL-STD-883,
method 1019, condition Aand as specified herein:

Priorto and during total dose irradiation characterization and testing, the devices for characterization shall be biased so that
50 percentare at inputs high and 50 percentare at inputs low, and the devices for testing shall be biased to the worstcase
condition established during characterization. Devices shall be biased as follows:

1. Inputstested high,Vce =5.5 V dc +5%, Rec =10Q +20%, Vin = 5.0 Vdc +5%, Rin = 1 kQ +20%, and all outputs are
open.
2. Inputs tested low, Vec = 5.5 Vdc +5%, Rcec = 10Q +20%, Vin = 0.0 V dc, Rin = 1 kQ +20%, and all outputs are open.

4.45.1.1 Accelerated annealingtest. Accelerated annealing shall be performed on class M, Q, and V devices requiring an
RHA level greater than 5K rads (Si). The post-anneal end pointelectrical parameter limits shall be as specified in table | herein
and shall be the preirradiation end pointelectrical parameter limitat 25°C + 5°C. Testing shall be performed at initial
gualification and after any design or processchanges which may effect the RHA response ofthe device.

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

4.5.1 Voltage and current. Unless otherwise specified, all voltages given are referenced to the microcircuit GND terminal.
Currents given are conventional currentand positive when flowinginto the referenced terminal.

5. PACKAGING

5.1 Packaging requirements. Therequirements for packaging shall bein accordance with MIL-PRF-38535 for device classes
B, S, Qand V or MIL-PRF-38535, appendix Afordevice class M, B, and S.

6. NOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use for Governmentmicrocircuitapplications
(original equipment), design applications, and logistics purposes.

6.1.1 Replaceability. Microcircuits covered by this drawing will replace the same generic device covered by acontractor-
prepared specification or drawing.

6.1.2 Substitutability. Device class Q devices will replace device class Mdevices.

6.2 Configuration control of SMD's. All proposed changes to existing SMD's will be coordinated with the users ofrecord for
the individual documents. This coordinationwill be accomplished using DD Form 1692, Engineering Change Proposal.
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6.3 Record ofusers. Military and industrialusers should inform DLA Land and Maritime when a system application
requires configuration controland which SMD's are applicable to that system. DLA Land and Maritime will maintain a record of
users and this listwill be used for coordination and distribution of changes to the drawings. Users of drawings cov ering
microelectronic devices (FSC 5962) should contact DLA Land and Maritime-VA, telephone (614) 692-8108.

6.4 Comments. Comments on this drawing should be directed to DLA Land and Maritime -VA, Columbus, Ohio 43218-3990,
ortelephone (614) 692-0591.

6.5 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used herein aredefined in
MIL-PRF-38535 and MIL-HDBK-1331.

6.6 Sources of supply.

6.6.1 Sources ofsupply fordeviceclasses B, S, Q and V. Sources ofsupply fordeviceclasses B, S, Q and V are listed in
MIL-HDBK-103 and QML-38535. Thevendors listed in MIL-HDBK-103 and QML-38535 have submitted a certificate of
compliance (see 3.6 herein) to DLA Land and Maritime-VA and have agreed to this drawing.

6.6.2 Approved sources of supply fordevice classes M, B, and S. Approved sources of supply forclass M, B, and S are
listed in MIL-HDBK-103. Thevendors listed in MIL-HDBK-103 have agreed to this drawing and a certificate of compliance
(see 3.6 herein) has been submitted to and accepted by DLA Land and Maritime-VA.
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STANDARD MICROCIRCUIT DRAWING BULLETIN
DATE: 21-07-15

Approved sources of supply for SMD 5962-90590 are listed below forimmediate acquisitioninformationonly and
shall be added to MIL-HDBK-103 and QML-38535 during the nextrevision. MIL-HDBK-103 and QML-38535 will be
revised to include the addition or deletion of sources. Thevendors listed below have agreed to this drawing and a
certificate of compliance has been submitted to and accepted by DLA Land and Maritime-VA. This information
bulletin is superseded by the nextdated revision of MIL-HDBK-103 and QML-38535. DLA Land and Maritime-VA
maintains an online database of all current sources of supply at https://landandmaritimeap ps.dla.mil/programs/smcr/.

Standard Vendor Vendor
microcircuitdrawing CAGE Similar
PIN 1/ Number PIN 2/

0C7v7 54AC05DMQB
3V146 54ACO05/QCA
0C7v7 54ACO5FMQB
3V146 54ACO05/QDA
0C7Vv7 54AC05LMQB
3V146 54AC05/Q2A
0C7Vv7 54AC05BCA
3V146 54ACO05/BCA
0C7v7 54AC05BDA
3V146 54ACO05/BDA
0C7v7 54AC05B2A
3V146 54AC05/B2A

5962-9059001MCA

5962-9059001MDA

5962-9059001M2A

5962-9059001BCA

5962-9059001BDA

5962-9059001B2A

5962R9059001SCA 3/ JM54AC05SCA-RH
5962R9059001SDA 3/ JM54AC05SDA-RH
5962R9059001S2A 3/ JM54AC05S2A-RH
5962R9059001SZA 3/ JM54AC05SZA-RH

1/ Thelead finish shown for each PIN representing
a hermetic packageis the most readily available
from the manufacturer listed for thatpart. If the
desired lead finish is notlisted, contactthe vendor
to determineits availability.

2/ Caution. Do notuse this number foritem
acquisition. Items acquired to this number may not
satisfy the performance requirements ofthis drawing.

3/ Notavailable froman approved source ofsupply.
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STANDARD MICROCIRCUIT DRAWING BULLETIN — Continued.

DATE: 21-07-15

Vendor CAGE Vendor name
number and address
0C7V7 Teledynee2v, Inc.

765 Sycamore Drive
Milpitas, CA 95035

3V146 Rochester Electronics Inc.
16 Malcolm Hoyt Drive
Newburyport, MA 01950

The information contained herein is disseminated for convenience only andthe
Governmentassumes no liability whatsoever for any inaccuracies inthe
information bulletin.
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