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1. SCOPE

1.1 Scope. This specification covers the detail requirements for monolithicsilicon, CMOSlogic microcircuits.
Two products assurance classes and achoice of case outlines and lead finishes are provided and arereflected in the
complete partnumber.

1.2 Part number. The partnumber shall be in accordance with MIL-PRF-38535.

1.2.1 Device types. The devicetypes shall be as follows:

Device type Circuit
01 Quad 2-input NAND Schmitt triggers
02 Hex Schmitt triggers

1.2.2 Device class. Thedeviceclass shall be the productassurance level as defined in MIL-M-38510.

1.2.3 Case outlines. Thecaseoutlines shall be designated as follows:
Outline letter Case outline, (see MIL-M-38510, appendix C)

F-1(14-lead, 1/4" x 1/4"), flat package

D-1 (14-lead, 1/4" x 3/4"), dual-in-line package
F-2 (14-lead, 1/4" x 3/8"), flat package

F-1 (14-lead, 1/4" x 1/4"), flat package, exceptA
dimensions =0.1” (2.54 mm) maximum

F-2 (14-lead, 1/4" x 3/8”), flat package, exceptA
dimensions =0.1” (2.54 mm) maximum
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NOTES

1. As an exception to nickel plate or undercoating paragraph of MIL-M-38510, forcase outlines Xand Y
only, theleads of bottom brazed ceramic packages (i.e. configuration 2 of case outlines F-1 or F-2) may
have electroless nickel undercoatingwhich shall be 50 to 200 microinches (1.27 to 5.08 ym) thick
providedthelead finish is hotsolder dip (i.e.finish letter A) and provided that, after any lead forming, an
additional hotsolder dip coatingis applied which shallextend fromthe outer tip of the lead to no more

than 0.015 inch (0.38 mm) from the package edge.
2. Forbottom orside brazed packages, case outlines Xand Y only, the S1 dimensionmay go to .000 inch
(.00 mm) minimum.

Comments, suggestions, or questionson this documentshould be addressed to: DLA Land and
Maritime, ATTN: VAC, P.O. Box 3990, Columbus, OH 43218-3990, oremailed to CMOS@dla.mil.
Since contactinformation can change, youmay wantto verify the currency ofthis address information
using the ASSIST Online database at https://assist.dla.mil.

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release. Distribution is unlimited.
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1.3 Absolute maximum ratings:

Supply voltagerange (Vce-Vss) cveeeeeeeeeceeeeesiieeeeiee e -0.5Vto +18 V
Inputcurrent (each input).......cocoiiiiiiiiii e, +10 mA
Inputvoltagerange ............... (Vss-0.5) =V = (Vpbp +0.5)
Storage temperature range -65°C to 175°C

Maximum power dissipation (Pp) ....cccceveeviieeeiiiee e, 200 mwW

Lead temperature (soldering, 10 seconds) +300°C
Thermal resistance, junction-to-case (6.uc) (See MIL-M-38510, appendix C)
Junction temperature (Ty) ..cooceeeveeeeciee e +175°C

1.4 Recommended operating conditions:

Supply voltage (VDD — VSS) «eeeeererieriiieiiieeiee e 45V dcto15Vdc
Inputlow (ViL) voltagerange .........cccocveviiniiiiieciecneee 0-15Vdcat Vbp=5V dc,
VoL =10% Vpp,
Vou = 90% Vpp,
0-2.0 Vdcat Vpbp= 10 Vdc,
0-4.0 Vdcat Vbp=15V
Inputhigh (ViH) voltagerange .......cccocooeiieiiieiieiiieee 3.5-5.0VdcatVpp=5Vdc,
VoL =10% Vpp, Von=90% Vpp,
8.0 - 10.0 V dcatVpp =10 V dc,
11.0 to 15.0 Vdcat Vpp= 15V
Ambient operating temperaturerange (TA) .cococeeiieeeiienne -55°C to +125°C

2. APPLICABLE DOCUMENTS

2.1 Governmentspecifications and standards. The following documents, oftheissuein effect on date of
invitation for bids or requestfor proposal, forma part ofthis specification to the extent specified herein.

DEPARTMENT OF DEFENSE SPECIFICATIONS

MIL-M-38510 - Microcircuits, General Specification for.

DEPARTMENT OF DEFENSE STANDARDS

MIL-STD-883 - Test Methods and Procedures for Microelectronics.

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

2.2 Orderofprecedence. Inthe eventof a conflict between the text of this specification and the references cited
herein, the text ofthis specification shall take precedence.

3. REQUIREMENTS

3.1 Detail specifications. Theindividual itemrequirements shall be in accordance with MIL-M-38510, and as
specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and physicaldimensions
shall be as specified in MIL-M-38510 and herein. Although eutectic diebonding is preferred, epoxy die
bonding may be performed. However, the resin used shall be DuPont 5504 conductive silver paste, or
equivalent, which is cured at200°C +10°C for a minimum of 2 hours. The use of equivalentepoxies or cure
cycles shall be approved by the qualifying activity. Equivalency shall be demonstrated in data submitted to the
qualifying activity for verification.

3.2.1 Logicdiagramand terminal connections. Thelogicdiagram and terminal connectionsshall be as
specified on figure 1.

3.2.2 Truth tables and logic equations. Thetruth tables and logic equationsshall be as specified on figure 2.
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3.2.3 Schematic circuits. The schematic circuits shall be submitted to the preparing activity prior to inclusion ofa
manufacturer’s devicein this specification and shall be submitted to the qualifying activity as a prerequisite for
qualification. All qualified manufacturers’schematics shall be maintained and made available upon request.

3.2.4 Case outlines. Thecaseoutlines shall be as specified in 1.2.3.

3.3 Lead material and finish. Thelead material and finish shallbe in accordance with MIL-M-38510 and 6.4
herein.

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

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

3.6 Marking. Marking shall bein accordance with MIL-M-38510.

3.6.1 Totaldoseradiation hardness identifier. Total doseradiation hardness identifier shall bein accordance with
MIL-M-38510 and 4.5.5 herein.

3.6.2 Serialization. All class S devices shall be serialized in accordance with MIL-M-38510.

3.6.3 Correctness ofindexing and markings. All devices shall be subjected to the final electrical tests specified in
table Il after part number marking to verify that they are correctly indexed and identified by part number. Optionally,
an approved electrical testmay be devised especially for this requirement.

3.7 Microcircuitgroup assignment. The devices covered by this specification shall be in microcircuit group
number 36 (see MIL-M-38510, appendix E).

* 4. VERIFICATION

4.1 Sampling and inspection. Sampling and inspection procedures shallbein accordance with MIL-M-38510 and
methods 5005 and 5007, as applicable, of MIL-STD-883, exceptas modified herein.

4.2 Screening. Screening shall bein accordance with method 5004 of MIL-STD-883, and shall be conducted on
all devices prior to qualification and conformance inspection. The following additional criteriashallapply:

a. Delete thesequence specified in 3.1.9 through 3.1.13 of method 5004 and substitute lines 1 through 7
of table Il herein.

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

(1) Static tests (test condition A) using the circuitshown onfigure 3, or equivalent. Ambient
temperature (TA) shall be 125°C minimum.

Test duration for each static test shall be 24 hours minimum for class S devices and in accordance
with table | of method 1015 for class B devices.

(2) Dynamic test (test condition D) using the circuitshown on figure 4, or equivalent. Ambient
temperature (TA) shall be 125°C minimum.

Test duration shall be in accordance with table | of method 1015.
c. Interim and final electrical parameters shall be as specified in table Il herein.
d. Forclass S devices, postdynamic burn-in, or class Bdevices, poststatic burn-in, electrical

parameter measurements may, at the manufacturer's option, be performed separately orincluded in
the final electrical parameter measurements.
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Percent defective allowable (PDA).

The PDA for class S devices shall be 5 percentfor static burn-in and 5 percentfordynamic burn-in,
based on the exact number of devices submitted to each separate burn-in.

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

The class B devices PDA shall be in accordance with MIL-M-38510 for static burn-in. Dynamic burn-in
isnotrequired.

Those devices whose measured characteristics after burn-in exceed the specified delta (A) limits or
electrical parameter limits specified in table I, subgroup 1, are defective and shall be removed from the
lot. The verified failures divided by the total number ofdevices in lotinitially submitted to burn-in shall
be used to determine the percentdefective forthelotand the lotshall be accepted or rejected based on
the specified PDA.

4.3 Qualification inspection. Qualificationinspectionshallbein accordance with MIL-M-38510. Inspectionsto be

performed shall be those specified in method 5005 of MIL-STD-883 and herein forgroups A,B, C, D, and F.
inspections(see4.4.1 through 4.4.5).

* 44 Conformanceinspection. Conformanceinspection shall be in accordance with MIL-M-38510 and as

specified herein. Inspections to be performed shall be those specified in method 5005 of MIL-STD-883 and herein for
groups A, B, C, D, and E inspections (see4.4.1 through 4.4.5).

441

Group A inspection. Group Ainspectionshall bein accordance with table | of method 5005 of MIL-STD-

883 and as follows:

a.

b.

Tests shall be as specified in table Il herein.

Subgroups 5, 6, 7, and 8 of table | of method 5005 of MIL-STD-883 shall be omitted.

Subgroup 4 (Ci measurement) shall be measured only forinitial qualification and after process or design
changes which may affect input capacitance. Capacitance shallbe measured between the designated

terminal and Vss at a frequency of 1 MHz.

Subgroup 12 shall be added to the group A inspection requirements for class Sdevices, using an LTPD
of 15, and consistofthe procedures, testconditions, and limits specified in table lll.

At the manufacturer's option, testtapes may be programmed simultaneously for each identical section
providedthateach outputis measured and each specified inputcombination is tested.

4.4.2 GroupBinspection. Group Binspectionshall bein accordance with table Il or method 5005 of MIL-STD-
883 and as follows:

a.

Class S steady-state life (accelerated) test circuits shall be submitted to the qualifying activity for
approval. When the alternate steady-state life test is used, the circuiton figure 4, or equivalent, shall be
used.

A special subgroup shall be added using an LTPD of 15 for classes S and B, and shall be measured
only forinitial qualification and after process or design changes. This subgroup shallconsistofahigh
voltage test ofthe input protection circuits, Vzap (see 4.5.3).

End-pointelectrical parameters shall be as specified in table Il herein and shall consistonlyofthose
subgroups specifiedin table lla of test method 5005 of MIL-STD-883, and table Il herein also. Delta
limits shall apply only to subgroup 5 ofgroup B inspections and shall consist of tests specified in
table IV herein.
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TABLE |. Electrical performance characteristics.
Test Symbol Conditions Device Limits Unit
Vss =0V types
-55°C < Ta <+125°C
unless otherwise specified Min Max
Positive clamping input Vicpos) | Ta=25°C, Vpop = GND All 1.5 Vdc
to Vbp IIn =1 mA, Vss = Open,
Output = Open
Negative clamping input Vicineg) | Ta=25°C, Vpbp = Open All -6 Vdc
to Vss IINn =-1 mA, Vss = GND,
Output = Open
Quiescentsupply current Issor | Vbp=18.0 V dc,ViN =Vss or All -25 PA
Ibb Vpp All valid combinations
High level outputvoltage VoH1 Vpp = 15.0 V dc, |lo] <1 pA 01 14.95 Vdc
Any oneinput=Vpp
All otherinputs =Vss
VIN = Vss 02 14.95
Low level output voltage VoL1 Vpp = 15.0 Vdc, |lo| <1 pA All 0.05 Vdc
VIN = Vbp
Positive trigger threshold V1P Vpp = 5.0 Vdg, |lo] £1 pA 01 2.2 36 Vdc
voltage
Any oneinput=\Vpp 02 22 4.3
All others = Vss
See table Ill and note 3
V1p2 Vpp = 10.0 V dc, |lo] <1 pA 01 4.6 71 Vdc
Any oneinput=Vpp 02 4.6 8.6
All others = Vss
See table lll and note 3
VTp3 Vpp = 15.0 V dc, |lo] < 1 pA 01 6.8 10.8 Vdc
Any oneinput=\Vpp 02 6.8 12.8
All others = Vss
See table lll and note 3
Negative trigger threshold VINY Vpp = 5.0 Vdc, |lo] £1 pA All 0.7 2.8 Vdc

voltage

Any oneinput=Vpp
All others = Vss
See table lll and note 3

See footnotes atend oftable.
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TABLE I. Electrical perfformance characteristics — Continued.
Test Symbol Conditions Device | Limits Unit
Vss =0V types
-55°C < Ta <+125°C Min Max
unless otherwise specified
Negative trigger VTN2 Vpp = 10.0 V dc, |lo] <1 pA 01 25 5.2 Vdc
threshold voltage Any oneinput=Vpp 02 14 59
All others = Vss
See table Ill and note 3
Vrng | Voo =15.0 V dg, Jlo| < 1 pA 01 4.0 74 | Vdc
Any oneinput=\Vpp 02 21 7.4
All others = Vss
See table Ill and note 3
Hysteresis voltage VH1 Vop =5.0 Vdc 01 0.3 2.0 Vdc
See table Ill and note 3
VH1 = VTP1 — VN1 02 03 3.6
Vi Vop =10.0 V dc 01 1.0 4.0 Vdc
See table Ill and note 3
VH2 = VP2 — VIN2 02 1.2 7.2
Vs | Vop =15.0 Vdc 01 15 6.0 Vdc
See table Ill and note 3
Vhs = V1ps — VN3 02 1.6 10.0
Output high currentsource loH1 Vpop = 5.0 Vdc, Von=4.6 Vdc
Any oneinput=\Vpp 01 -0.64 mA
All others = Vss
VIN = Vss 02 -0.64
loH2 Vpp = 15.0 V dc, Vo =13.5 V dc
Any oneinput=\Vpp 01 -4.2 mA
All others = Vss
VIN = Vss 02 -4.2
Output low current (sink) loL1 Vpp = 5.0 Vdc, Von = 0.4 Vdc All 0.64 mA
ViN = Vbp
loL2 Vop = 15.0 V dc,Von =1.5V dc All 4.2 mA
ViN = Vbp

See footnotes atend oftable.
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TABLE I. Electrical perfformance characteristics — Continued.
Test Symbol Conditions Device | Limits Unit
Vss =0V types
-55°C < Ta <+125°C Min Max
unless otherwise specified
Inputleakage current liH Vpp = 18.0 V dc
Measure inputs sequentially All 45 nA
connectall unused inputs to Vss.
I Vpbp = 18.0 V dc
Measure inputs sequentially All -45 nA
connectall unused inputs to Vpp.
Input capacitance Ci }|'/ED==25(,)°\(_/*, dc,f=1 MHz Al 25 oF
Inputtest voltage Vzap C41 =100 pF, R2 =1.5 kQ Al 400 v
(see 4.5.3)
Propagation delay times tPHL1 Vpp = 5.0 Vdc, CL=50 pF 01 30 840 ns
High to low level RL =200 kQ (see figure 5) 02 19 520
Low to high level tPLH1 01 30 840
02 19 520
Transition times tTHL1 Vop = 5.0 Vdc, CL= 50 pF 01 10 280 ns
High to low level RL =200 kQ (see figure 5) 02 9 280
Low to high level trLH1 01 10 280
02 9 280
Propagation delay times tPHL2 Vpp =10.0 V dc,CL = 50 pF 01 15 300 ns
High to low level RL =200 kQ (see figure 5) 02 7 140
Low to high level tpLH2 Ta=25°C 01 15 300
02 7 140
Transition times tTHL2 Vpp = 10.0 V dc,CL =50 pF Al 5 100 ns
High to low level RL =200 kQ (see figure 5)
Low to high level tTLH2 Ta=25°C All 5 100

See footnotes atend oftable.
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TABLE Il. Electrical test requirements.
Line MIL-STD-883 Class S device 3/ Class B Device 3/
No. test
requirements
Table 2/ | Table 1/ Test Table 2/ Table 1/ Test
Ref. 11 IV delta | circuit Ref. 11 IV delta circuit
Par. | subgroups limits figure Par. subgroups limits figure
1 Interim electrical 1 1
parameters method
5004
2 Static burn-in | 4.2b 3
method 1015 45.2
3 Same as line 1 1 A
4 Static burn-in Il 4.2b 3 4.2b 4/ 3
method 1015 45.2 452
5 Same as line 1 1* A 4.2d 1* A
6 Dynamic burn-in 4.2b 4
method 1015 45.2
7 Same as line 1 4.2d 1* A
8 Final electrical 1% 2,3, 9 1% 2,3, 9
parameters
method 5004
9 Group A test 4411 1,2,3,7, 441 1,2,3,4,9
requirements , 9,10,
method 5005 11, 12
10 Group B end point 442 | 1,23,7, A
electrical parameters 8, 9,10,
method 5005 11
11 Group C end point 4.4.3 1,2,3 A
electrical parameters
method 5005
12 Additional group C 4.4.3c 10, 11
test method 5005
13 Group D end point 444 1,2,3 4.4.4 1,2,3
electrical parameters
method 5005

1/ (A) indicates deltalimitshall be required only on tablelll, subgroup 1, where specified, and deltavalues shall be

2/ (*)indicates PDAapplies to subgroup 1 (see 4.2.1).

3/ Blank spacesindicate tests are notapplicable.

computed with reference value to the previous interim electrical measurements line.

4/ Thedevice manufacturer may at his option either perform delta measurements or within 24 hours after burn-in (or

8

removal of bias) performthe final electrical parameter measurements.
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Cases A,C,D, X, andY

1A —

1B — ]

1Y

2Y
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B
Chy

SS

FIGURE 1.

Device type 02
Cases A,C,D, X, andY

1
1A —
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1Y —
3
2A—
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2Y
5
%—
6 ;
3y
7
sS

Logic diagrams and terminal connections.
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Device type 01

EACH GATE
INPUT OUTPUT
A B Y
L L H
L H H
H L H
H H L
Y= AB

Device type 02

EACH INVERTER

INPUT OUTPUT
A Y
L H
H L
Y= A

FIGURE 2. Truth tables and logic equations.
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=15V MIN, 18 V MAX

V
15V MIN bb
18 V MAX
(SEE 1
----------- NOTE 3) OPEN
2 iZZZZZZZZZZI buTt
OUTPUT 2 ey

’ (SEE NOTE 3)
ji iv% = OV

NOTES:
1. Forstatic burn-in |, allinputs are connected to 0 volts, switch position 1.

2. Forstatic burn-in I, all inputs are connected to Vpp, switch position 2.

3. ExceptforVpp and Vss, each terminal shall be connected through aresistor whose valueis
2 kQ to 47 kQ. The actual measured value of the resistor selected shall notexceed +20% of

its branded value due to use, heat or age.

Output may be in switch position 1or 2.

5. Vpp/2 = Vpp/2+1.0V.

»

FIGURE 3. Static burn-in testcircuits.
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Viyp = 15V MIN, 18V MAX
DRIVEN (SEE
INPUT NOTE 1)
(SEE NOTE I)
NPUT /% ke DUT - 4OV
aena, UL b
NOTES:

1.

Except for Vbp and Vss, each terminal shall be connected through aresistor whose valueis 2 kQ to
47 kQ. The actual measured value ofthe resistor selected shall notexceed +20% of its branded
value due to use, heat orage.
Inputsignal requirements:
a. Square wave, 50% duty cycle.
b. 25kHz<PRR <1 MHz
c. trwnwandtrhL< 1 s.
d. Voltagelevel:
Minimum =Vss - 0.5 V, +10% Vpbp.
Maximum = VDD + 0.5 V, -10% Vpp.
Vbb=Vop/2+1.0V.

FIGURE 4. Dynamic burn-in and steady-state life test circuits.
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Device type 01

Voo
l * A - Voo
— & 14
| 46 ¥+—¢
A4— 2 13
L —
OUTPUT LA 12 [ My —re——
[ > > L o+
q—i-zl 4 DUT 11 f._._:]
o 28 3
RL — CL * pa Sl 10 PULSE
T —* =, o |38 _v# + GEN
o vl -— %
55 34 —
—a 7 a8 -k =
— —
F‘.I_=2CIG kO + 5% -4
Cp =50pF 5% -
(includes wiring and
probe capacitance.)
Device type 02
VoD
- W
14 oo
PULSE ! B
GEM . . ik 5 - By . .
OUTPUT
@ e i, 12 [Frara + * * ©
J_~ ‘__“_.i“' DUT 1 ﬂ.—H
e tls 10 P | o ;RI_ ~T~CL
. L 9 0 g
W,
55 4y
7 g [ #—r——48 J__ R, = 200kD + 5%
T G =50pFx5%
-/ (includes wiring and
- probe capacitance.)

FIGURE 5. Switching time test circuits and waveforms.
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90%
INPUT 50%
10%

90%
10%

OUTPUT

L rHL YLH a"

DYNAMIC TEST WAVEFORMS

Inputpulse
VGen = Vop £1.0%.

tpH =1.0 £0.1 ps.
trHL(1) = trenery =20 £2 ns.
PRR = 200 kHz.

FIGURE 5. Switching time test circuits and waveforms - Continued.
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TABLE Ill. Group Aiinspectionfordevice type 01.

Symbad| MIL-STD-883 | Cases A Terminal conditions 1/ Measured| Test limits Units
method C,D XY terminal
1 2 3 4 5 6 7 8 9 10 11 12 13 14 Subgroup 1 Subgrowp 2 Subgrowp 3
Ta= 25°C Ta = 125°C Ta = -55°C
Test no. 1A 1B 1Y 2Y 2A 2B Vss 3A 3B 3Y 4y 4A 4B VpD Min Max Min Max Min Max
V 1 1mA GND 1A 15 Y
Cloes) 2 1 mA “ 1B “ “
3 1 mA “ 2A “ “
4 1mA “ 2B “ “
5 1mA “ 3A “ “
6 1mA “ 3B “ “
7 1mA “ 4A “ “
8 1 mA 4B
Vic(neg) 9 -1 mA GND 1A 6.0 "
10 1 mA “ 1B “ “
1 1 mA “ 2A “ “
12 1 mA “ 2B “ “
13 “ 1 mA 3A “ “
14 “ -1 mA 3B “ “
15 “ -1 mA 4A “ “
16 “ -1 mA 4B “ “
Iss 3005 17 GND GND GND | GND “ GND GND GND | GND | 18.0V Vss -0.075 2.5 A
2 “ 18 GND 18.0 V| GND | 18.0V “ GND 18.0V GND | 18.0V “ « “ “ “
“ 19 18.0V | GND 18.0 V| GND “ 18.0V GND 18.0V| GND “ « “ “ “
“ 20 180V [18.0V| 18.0V|18.0V “ 180V | 180V 18.0V]|18.0V “ « “ “ “
VoLt 30“07 %; 15.“0 \Y 15.“0 V| 15.“0 \Y 15.“0 \Y 15.“0 \Y 15.“0 \% 15.“0 \% 15.“0 \ 15.“0 \ ;\; 0.95 0.95 0.95 V
VoH1 3006 25 GND GND GND | GND “ GND GND GND | GND “ 1Y 14.95 14.95 14.95 “
“ 26 GND 15.0 V| “ “ “ “ “ “ “ “ “ “ “ “ “
“ 27 15.0V | GND “ “ “ “ “ “ “ “ “ “ “ “ “
“ 28 GND “ “ “ “ “ “ “ “ “ 2y “ “ “ “
“ 29 “ “ “ 15.0V “ “ “ “ “ “ “ “ “ “ “
“ 30 “ “ 15.0 V| GND “ “ “ “ “ “ “ “ “ “ “
“ 31 “ “ GND “ “ “ “ “ “ “ 3Y “ “ “ “
“ 32 “ “ “ “ “ “ 15.0V “ “ “ “ “ “ “ “
“ 33 “ “ “ “ “ 150V GND “ “ “ “ “ “ “ “
“ 34 “ “ “ “ “ GND “ “ “ “ 4y “ “ “ “
35 “ “ 15.0V “
36 “ 15.0 V| GND
VTp1 3/ 37 5.0V IN ouT “ “ “ “ “ GND “ 50V 1Y 2.2 3.6 22 3.6 2.2 3.6 “
“ 38 IN 50V | OuT “ “ “ “ “ “ “ “ 1Y “ “ “ “ “ “ “
“ 39 GND GND OuUT | 5.0V IN “ “ “ “ “ 2Y “ “ “ “ “
“ 40 “ “ ouT IN 50V “ “ “ “ “ “ 2Y “ “ “ “ “
“ 41 “ “ GND GND “ 50V IN ouT “ “ “ 3Y “ “ “ “ “
“ 42 “ “ “ “ “ IN 5.0V | OUT “ “ “ 3Y “ “ “ “ “ “ “
“ 43 “ “ “ “ “ GND GND ouT | 5.0V IN “ 4Y “ “ “ “ “
44 GND GND ouT IN 50V 4y

See footnotes atend oftable.
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TABLE Ill. Group Aiinspectionfordevicetype 01— Continued.

Symbad

MIL-STD-883
method

Terminal conditions 1/ Measured
terminal

Test limits

Subgroup
Ta=

1
25°C

Subgrowp 2
Ta= 125°C

Subgroup

3
-55°C

1Y 2Y 2A 2B 3A 3B 3Y 4y 4A 4B VbD

Min

Max

Min

Max

Min

Max

Units

VTN

3/

ouT GND GND GND GND | GND GND | GND | 5.0V 1Y

0.9

2.8

0.9

2.8

0.9

2.8

46 IN 50V | OUT GND GND 1Y “ “
“ 47 GND GND ouT 50V IN “ “ “ “ “ “ 2Y “ “ “ “ “ “ “
“ 48 “ “ ouT IN 50V “ “ “ “ “ “ 2y “ “ “ “ “ “ “
“ 49 “ “ GND GND “ 50V IN ouT “ “ “ 3Y “ “ “ “ “ “ “
“ 50 “ “ “ “ “ IN 50V | OUT “ “ “ 3Y “ “ “ “ “ “ “
“ 51 “ “ “ “ “ GND GND OuUT | 5.0V IN “ 4Y “ “ “ “ “ “ “
“ 52 “ “ GND GND ouT IN 50V 4Y “ “ “ “ “ “ “
VH1 “ 53 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 0.3 2.0 0.3 2.0 0.3 2.0 “
VTp2 “ 61 10.0V IN ouT GND GND GND GND GND GND GND [ 10.0V 1Y 4.6 71 4.6 71 4.6 71 “
“ 62 IN 10.0V | OUT GND GND “ “ 1Y “ “ “ “ “ “ “
“ 63 GND GND OuUT [10.0V IN “ “ “ “ “ “ 2Y “ “ “ “ “ “ “
“ 64 “ “ ouT IN 10.0V “ “ “ “ “ “ 2y “ “ “ “ “ “ “
“ 65 “ “ GND GND “ 100V IN ouT “ “ “ 3Y “ “ “ “ “ “ “
“ 66 “ “ “ “ “ IN 10.0V | OUT “ “ “ 3Y “ “ “ “ “ “ “
“ 67 “ “ “ “ “ GND GND OuT |10.0V IN “ 4Y “ “ “ “ “ “ “
“ 68 “ “ “ “ “ “ “ ouT IN 10.0V “ 4Y “ “ “ “ “ “ “
VTN “ 69 10.0V IN ouT “ “ “ “ “ GND GND “ 1Y 2.5 5.2 2.5 5.2 2.5 5.2 “
“ 70 IN 10.0V | OUT “ “ “ “ “ “ “ “ 1Y “ “ “ “ “ “ “
“ 71 GND GND OuUT [10.0V IN “ “ “ “ “ “ 2y “ “ “ “ “ “ “
“ 72 “ “ ouT IN 100V “ “ “ “ “ “ 2y “ “ “ “ “ “ “
“ 73 “ “ GND GND “ 100V IN ouT “ “ “ 3Y “ “ “ “ “ “ “
“ 74 “ “ “ “ “ IN 10.0V | OUT “ “ “ 3Y “ “ “ “ “ “ “
“ 75 “ “ “ “ “ GND GND OuT |10.0V IN “ 4Y “ “ “ “ “ “ “
“ 76 “ “ “ “ “ GND GND ouT IN 10.0V “ 4Y “ “ “ “ “ “ “
Ve | A N N BT N I B B B B B B R R N B I I RN R T N
VTp3 “ 85 15.0V IN ouT GND GND GND GND GND GND GND [ 15.0V 1Y 6.8 10.8 6.8 10.8 6.8 10.8 “
“ 86 IN 15.0V | OUT GND GND “ “ “ “ “ “ 1Y “ “ “ “ “ “ “
“ 87 GND GND OUT [15.0V IN “ “ “ “ “ “ 2y “ “ “ “ “ “ “
“ 88 “ “ ouT IN 15.0V “ “ “ “ “ “ 2y “ “ “ “ “ “ “
“ 89 “ “ GND GND “ 150V IN ouT “ “ “ 3Y “ “ “ “ “ “ “
“ 90 “ “ “ “ “ IN 15.0V | OUT “ “ “ 3Y “ “ “ “ “ “ “

GND | GND OuUT |15.0V IN “ 4y
GND | GND ouT IN 15.0V “ 4Y

See footnotes atend oftable.
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TABLE Ill. Group Aiinspectionfordevicetype 01— Continued.

Symbd| MIL-STD-883 | Cases A, Terminal conditions 1/ Measured Test limits Units
method C,D, XY terminal
1 2 3 4 5 6 7 8 9 10 11 12 13 14 Subgroup 1 Subgrowp 2 Subgroup 3
Ta= 25°C Ta= 125°C Ta= 5
Test no. 1A 1B 1Y 2Y 2A 2B Vss 3A 3B 3Y 4Y 4A 4B VbD Min Max Min Max Min Max
VTN3 3/ 93 15.0V IN ouT GND GND GND GND [ GND GND | GND | 15.0V 1Y 4.0 7.4 4.0 74 4.0 7.4 Vv
“ 94 IN 15.0V| OUT GND GND “ “ “ “ “ “ 1Y “ “ “ “ “ “ “
“ 95 GND GND ouT | 15.0V IN “ “ “ “ “ “ 2Y “ “ “ “ “ “ “
“ 96 “ “ ouT IN 15.0V “ “ “ “ “ “ 2y “ “ “ “ “ “ “
“ 97 “ “ GND GND “ 15.0V IN ouT “ “ “ 3y “ “ “ “ “ “ “
“ 98 “ “ “ IN 15.0 V| OUT “ “ “ 3Y “ “ “ “ “ “ “
“ 99 “ “ “ “ “ GND [ GND OouT | 15.0V IN “ 4Y “ “ “ “ “ “ “
“ 100 GND GND ouT IN 15.0V 4Y “ “ “ “ “ “ “
VH3 “ 101 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 3/ 1.1 6.0 1.1 6.0 1.1 6.0 “
“ 102 “ “ “ “ “ “ “ “
“ 104 “ “ “ “ “ “ “ “
“ 106 “ “ “ “ “ “ “ “
“ 107 “ “ “ “ “ “ “ “
liH1 3010 109 18.0V | 18.0V 18.0V| 18.0V GND |18.0V| 180V 18.0V| 18.0V| 18.0V All 8 nA
2/
lIH2 “ 110 18.0V | GND GND GND “ GND [ GND GND | GND “ 1A 1 45 “
“ 111 GND | 18.0V GND “ “ “ “ “ “ “ 1B “ “ “
“ 112 “ GND 18.0V “ “ “ “ “ “ “ 2A “ “ “
“ 113 “ “ GND 18.0V “ “ “ “ “ “ 2B “ “ “
“ 114 “ “ “ GND “ 18.0V “ “ “ “ 3A “ “ “
“ 115 “ “ “ “ “ GND | 18.0V “ “ “ 3B “ “ “
“ 116 “ “ “ “ “ GND 18.0V “ “ 4A “ “ “
“ 117 “ “ “ “ “ “ GND | 180V “ 4B “ “ “
';1 3009 118 GND | oND . All 8
liL2 “ 119 “ 18.0V 18.0V| 180V “ 18.0V|] 18.0V 18.0V]| 180V “ 1A -1 -45 “
“ 120 18.0V | GND 18.0V “ “ “ “ “ “ “ 1B “ “ “
“ 121 “ 18.0V GND “ “ “ “ “ “ “ 2A “ “ “
“ 122 “ “ 18.0V| GND “ “ “ “ “ “ 2B “ “ “
“ 123 “ “ “ 18.0V “ “ “ “ “ “ 3A “ “ “
“ 124 “ “ “ “ “ GND GND “ “ “ 3B “ “ “
“ 125 “ “ “ “ “ 18.0V | 18.0V GND “ “ 4A “ “ “
“ 126 “ “ “ “ “ “ 18.0V 18.0V| GND “ 4B “ “ “
loL1 127 50V [ 5.0V | 04V 50V | 5.0V “ 50V | 50V 50V | 50V | 5.0V 1Y 0.51 0.36 0.64 mA
128 “ “ 0.4V “ “ “ “ “ “ “ “ 2Y “ “ “ “
129 “ “ “ “ “ “ “ 0.4 “ “ “ 3y “ “ “ “
130 0.4 “ “ “ 4y “ “ “ “
loH1 131 GND | 4.6V “ GND “ “ GND “ GND “ 1Y -0.51 -0.36 -0.64 “
132 “ 46V “ “ “ “ “ “ “ “ 2Y “ “ “ “
133 “ “ “ “ “ “ “ 4.6 “ “ “ 3y “ “ “ “
134 4.6 “ “ “ 4y “ “ “ “

See footnotes atend oftable.
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TABLE Ill. Group Aiinspectionfordevicetype 01— Continued.

Symbd| MIL-STD-883 | Cases A Termminal conditions 1/ Measured Test limits Units
method C,D, X, Y terminal
1 2 3 4 5 6 7 8 9 10 11 12 13 14 Subgroup 1 Subgroup 2 Subgrowp 3
Ta= 25°C Ta=125°C Ta= -55°C
Test no. 1A 1B 1Y 2Y 2A 2B Vss 3A 3B 3Y 4Y 4A 4B VoD Min Max Min Max Min Max
loL2 135 150V [15.0V | 1.5V 150V | 150V GND |15.0V|15.0V 15.0V[15.0V|15.0V 1Y 3.4 24 4.2 mA
136 “ “ 1.5V “ “ “ “ “ “ “ “ 2y “ “ “ “
137 “ “ “ “ “ “ “ 15V “ “ “ 3Y “ “ “ “
138 “ “ “ “ “ “ “ 1.5V “ “ “ 4Y “ “ “ “
loH2 139 “ GND [135V “ GND “ “ GND “ GND “ 1Y -3.4 2.4 4.2 “
140 “ “ 135V “ “ “ “ “ “ “ “ 2y “ “ “ “
141 “ “ “ “ “ “ “ 13.5V “ “ “ 3Y “ “ “ “
142 “ “ “ “ “ “ “ 135V “ “ “ 4Y “ “ “ “
Subgroup 4
Ta= 25°C
Min Max
Ci 3012 143 4/ GND GND 1A 7.5 pF
“ 144 4/ “ “ 1B “ “
“ 145 4/ “ “ 2A “ “
“ 146 4/ “ “ 2B “ “
“ 147 “ 4/ “ 3A “ “
“ 148 “ 4/ “ 3B “ “
“ 149 “ 4/ “ 4A “ “
“ 150 “ 4/ “ 4B “ “
Subgroup 9 Subgroup 10 Subgroup 11
Ta= 25°C Ta= 125°C Ta= -55°C
Min Max Min Max Min Max
tPHL 3003 151 IN 50V | ouT 50V 50V GND 50V | 5.0V 50V | 50V |50V |[1Ato1Y 30 600 42 840 30 600 ns
Fig. 5 152 50V IN ouT 50V “ “ “ “ “ “ “ 1Bto 1Y “ “ “ “ “ “ “
“ 153 “ 50V ouT IN “ “ “ “ “ “ 2A to 2Y “ “ “ “ “ “ “
“ 154 “ “ ouT | 5.0V IN “ “ “ “ “ 2B to 2Y “ “ “ “ “ “ “
“ 155 “ “ “ 50V “ IN “ ouTt “ “ “ 3A to 3Y “ “ “ “ “ “ “
“ 156 “ “ “ “ “ 50V IN ouT “ “ “ 3B to 3Y “ “ “ “ “ “ “
“ 157 “ “ “ “ “ “ 50V ouT IN “ “ 4A to 4Y “ “ “ “ “ “ “
158 “ OouT | 5.0V IN 4B to 4Y
tPLH “ 159 IN “ ouT “ “ “ “ “ “ 50V “ 1Ato 1Y “ “ “ “ “ “ “
“ 160 50V IN ouT “ “ “ “ “ “ “ “ 1Bto 1Y “ “ “ “ “ “ “
“ 161 “ 50V ouT IN “ “ “ “ “ “ “ 2A to 2Y “ “ “ “ “ “ “
“ 162 “ “ ouT 50V IN “ “ “ “ “ “ 2B to 2Y “ “ “ “ “ “ “
“ 163 “ “ “ 50V “ IN “ ouT “ “ “ 3A to 3Y “ “ “ “ “ “ “
“ 164 “ “ “ “ “ 50V IN ouT “ “ “ 3B to 3Y “ “ “ “ “ “ “
“ 165 “ “ “ “ “ “ 50V ouT IN “ “ 4A to 4Y “ “ “ “ “ “ “
“ 166 “ “ “ “ “ “ “ ouT | 5.0V “ “ 4B to 4Y “ “ “ “ “ “ “
tTHL 3004 167 “ IN ouT “ “ “ “ “ “ “ “ 1Y 10 200 14 280 10 200 “
Fig. 5 168 “ 50V ouT “ IN “ “ “ “ “ “ 2y “ “ “ “ “ “ “
“ 169 “ “ “ 50V “ “ IN ouT “ “ “ 3Y “ “ “ “ “ “ “
“ 170 “ “ “ 50V “ “ 50V ouT “ IN “ 4Y “ “ “ “ “ “ “

See footnotes atend oftable.
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TABLE Ill. Group Aiinspectionfordevicetype 01— Continued.

Symbd| MIL-STD-883 | Cases A Terminal conditions 1/ Measured Test limits Units
method C,D XY terminal
1 2 3 4 5 6 7 8 9 10 11 12 13 14 Subgrouwp 9 Subgrouwp 10 Subgrowp 11
Ta= 25°C Ta= 125°C Ta= 55°C
Test no. 1A 1B 1Y 2Y 2A 2B Vss 3A 3B 3Y 4Y 4A 4B VoD Min Max Min Max Min Max
tTLH 3004 171 50V IN ouT 50V | 5.0V GND 50V | 5.0V 50V ]| 50V]50V 1Y 10 200 14 280 10 200 ns
Fig. 5 172 “ 50V “ ouT “ IN “ “ 50V “ “ “ 2y “ “ “ “ “ “ “
“ 173 “ “ “ “ 50V “ “ IN ouT “ “ “ 3Y “ “ “ “ “ “ “
« 174 « « out | out « 50V « « 5.0V ouT « N « a4y « « « « « « «
Subgroup 12
Ta= 25°C
Min Max
tPHL 3003 175 IN 10.0V | ouT 100V | 100V GND |10.0V|10.0V 10.0V|100V|10.0V|1Ato 1Y 15 300 ns
& tPLH Fig. 5 176 10.0V IN ouT 10.0V “ “ “ “ “ “ “ 1B to 1Y “ “ “
« 177 « 10.0V ouT N « « « « « « « 2A to 2Y « « «
“ 178 “ “ ouT 10.0V IN “ “ “ “ “ “ 2B to 2Y “ “ “
« 179 « « « 100V « N « ouT « « « 3A to 3Y « « «
“ 180 “ “ “ “ “ 10.0V] IN ouT “ “ “ 3B to 3Y “ “ “
“ 181 “ “ “ “ “ “ 10.0V ouT IN “ “ 4A to 4Y “ “ “
« 182 « « « « « « « outT [100v] In « 4B to 4Y « « «
tTHL 3004 183 “ IN ouT “ “ “ “ “ “ 10.0V “ 1Y 5 100 “
t Fig. 5 184 “ 10.0V ouT “ IN “ “ “ “ “ “ 2y “ “ “
& ITLH “ 185 “ “ “ 100V “ “ IN ouT “ “ “ 3Y “ “ “
« 186 « « « 100V « « 100V ouT « N « a4y « « «

See footnotes atend oftable.
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TABLE Ill. Group Aiinspectionfordevice type 02.

Symbad| MIL-STD-883 | Cases A Terminal conditions 1/ Measured Test limits Units
method C,D XY terminal
1 2 3 4 5 6 7 8 9 10 1 12 13 14 Subgrowp 1 Subgroup 2 Subgrowp 3
Ta= 25°C Ta= 125°C Ta= 55°C
Test no. 1A 1Y 2A 2Y 3A 3Y Vss 4Y 4A 5Y 5A 6Y 6A Vbb Min Max Min Max Min Max
Vic(pos 1 1mA GND 1A 1.5 Vv
2 1mA “ 2A “ “
3 1mA “ 3A “ “
4 1mA “ 4A “ “
5 1mA “ 5A “ “
6 1 mA 6A
Vic(neg 7 -1 mA GND 1A -6.0 “
8 -1 mA “ 2A “ “
9 -1 mA “ 3A “ “
10 “ -1 mA 4A “ “
11 “ -1 mA 5A “ “
12 “ -1 mA 6A “ “
Iss 2 3005 13 18.0V 18.0V 18.0V 18.0V 18.0V 18.0Vv|[18.0V| Vss -0.075 2.5 pA
Iss 2 3005 14 GND GND GND GND GND GND | 18.0V Vss -0.075 2.5 HA
VoH1 3006 15 “ “ “ “ “ “ “ 15.0V 1Y 14.95 14.95 14.95 Vv
20 6Y
VoL1 3007 21 15.0V 15.0V 15.0V “ 15.0V 15.0V 15.0V “ 1Y 0.05 0.05 0.05 “
VTpP1 3/ 27 IN OUT | GND GND “ GND GND GND | 5.0V 1Y 22 43 22 43 2.2 43 “
“ 28 GND IN ouT GND “ “ “ “ “ 2Y “ “ “ “ “ “ “
“ 29 “ GND IN ouT “ “ “ “ “ 3Y “ “ “ “ “ “ “
“ 30 “ “ GND “ ouT IN “ “ “ 4y “ “ “ “ “ “ “
“ 31 “ “ “ “ GND ouT IN “ “ 5Y “ “ “ “ “ “ “
“ 32 “ “ “ “ “ GND | OUT IN “ 6Y “ “ “ “ “ “ “
VTN1 “ 33 IN ouT “ “ “ “ “ GND “ 1Y 0.7 2.8 0.7 2.8 0.7 2.8 “
“ 34 GND IN ouT “ “ “ “ “ “ 2y “ “ “ “ “ “ “
“ 35 “ GND IN ouT “ “ “ “ “ 3Y “ “ “ “ “ “ “
“ 36 “ “ GND “ ouT IN “ “ “ 4Y “ “ “ “ “ “ “
“ 37 “ “ “ “ GND | OUT IN N “ 5Y “ “ “ “ “ “ “
“ 38 “ “ “ “ GND GND | OUT IN “ 6Y “ “ “ “ “ “ “
VH1 “ 39 3/ “ “ 1A 0.3 3.6 0.3 3.6 0.3 3.6 “
“ 40 3/ “ “ 2A “ “ “ “ “ “ “
“ 41 3/ “ “ 3A “ “ “ “ “ “ “
“ 42 “ 3 “ 4A “ “ “ “ “ “ “
“ 43 “ 3/ “ 5A “ “ “ “ “ “ “
44 3/ 6A

See footnotes atend oftable.
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TABLE Ill. Group Aiinspectionfordevicetype02- Continued.

Symbad| MIL-STD-883 | Cases A, Terminal conditions 1/ Measured Test] limits Units
method C,D XY terminal
1 2 3 4 5 6 7 8 9 10 11 12 13 14 Subgrowp 1 Subgrowp 2 Subgrow 3
Ta= 25°C Ta= 125°C Ta= 55°C
Test no. 1A 1Y 2A 2y 3A 3Y Vss 4y 4A 5Y 5A 6Y 6A Vb Min Max Min Max Min Max
VTp2 3/ 45 IN OUT | GND GND GND GND GND GND | 10.0V 1Y 4.6 8.6 4.6 8.6 4.6 8.6
“ 46 GND IN ouT GND “ “ “ “ “ 2y “ “ “ “ “ “ “
“ 47 “ GND IN ouT “ “ “ “ “ 3y
“ 48 “ “ GND “ ouT IN “ “ “ 4y “ “ “ “ “ “ “
“ 49 “ “ “ “ GND ouT IN “ “ 5Y “ “ “ “ “ “ “
“ 50 “ “ “ “ “ GND | OouT IN “ 6Y “ “ “ “ “ “ “
VTN2 “ 51 IN ouT “ “ “ “ “ GND “ 1Y 1.4 5.2 1.4 5.2 1.4 5.2
“ 52 GND IN ouT “ “ “ “ “ “ 2Y “ “ “ “ “ “ “
“ 53 “ GND IN ouT “ “ “ “ “ 3Y “ “ “ “ “ “ “
“ 54 “ “ GND “ ouT IN “ “ “ 4Y “ “ “ “ “ “ “
“ 55 “ “ “ “ GND ouT IN “ “ 5Y “ “ “ “ “ “ “
“ 56 “ “ “ “ GND GND | ouT IN “ 6Y “ “ “ “ “ “ “
VH2 “ 57 3/ “ “ 1A 1.2 7.2 1.2 7.2 1.2 7.2 “
“ 58 3/ “ “ 2A “ “ “ “ “ “ “
59 3/ 3A
“ 60 “ 3/ “ 4A “ “ “ “ “ “ “
61 3/ 5A
“ 62 “ 3/ “ 6A “ “ “ “ “ “ “
VTP3 “ 63 IN OUT | GND GND “ GND GND GND | 15.0V 1Y 6.8 12.8 6.8 12.8 6.8 12.8 “
“ 64 GND IN ouT GND “ “ “ “ “ 2Y “ “ “ “ “ “ “
“ 65 “ GND IN ouT “ “ “ “ “ 3Y “ “ “ “ “ “ “
“ 66 “ “ GND “ ouT IN “ “ “ 4Y “ “ “ “ “ “ “
“ 67 “ “ “ “ GND ouT IN “ “ 5Y “ “ “ “ “ “ “
68 “ “ “ “ “ GND ouT IN “ eY
VTN3 “ 69 IN ouT “ “ “ “ “ GND 1Y 2.1 7.4 2.1 7.4 21 7.4
“ 70 GND IN ouT “ “ “ “ “ “ 2y “ “ “ “ “ “ “
“ 71 “ GND IN ouT “ “ “ “ “ 3y “
“ 72 “ “ GND “ ouT IN “ “ “ 4y “ “ “ “ “ “ “
“ 73 “ “ “ “ GND ouT IN “ “ 5Y “ “ “ “ “ “ “
“ 74 “ “ “ “ GND GND | OouT IN “ 6Y “ “ “ “ “ “ “
VH3 “ 75 3/ 1A 1.6 10.0 1.6 10.0 1.6 10.0
“ 76 3/ 2A “ “ “ “ “ “
“ 77 3/ 3A “ “ “ “ “ “ “
78 3/ 4A
79 3/ 5A
“ 80 3/ 6A “ “ “ “ “ “ “
lIH1 3010 81 18.0V 18.0V 18.0V GND 18.0V 18.0V 18.0V|18.0V All 6 nA
)
liH2 “ 82 18.0 V GND GND “ GND GND GND “ 1A 1 45 “
“ 83 GND 18.0V GND “ “ “ “ “ 2A “ “ “
“ 84 “ GND 18.0V “ “ “ “ “ 3A “ “ “
“ 85 “ “ GND “ 18.0V “ “ “ 4A “ “ “
“ 86 “ “ “ “ GND 18.0V “ “ 5A “ “ “
“ 87 “ “ “ “ GND GND 18.0V “ 6A “ “ “

See footnotes atend oftable.
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TABLE Ill. Group Aiinspectionfordevicetype02- Continued.

Symbad| MIL-STD-883 | Cases A Terminal conditions 1/ Measured Test limits Units
method C,D XY terminal
1 2 3 4 5 6 7 8 9 10 11 12 13 14 Subgrowp 1 Subgrowp 2 Subgrouwp 3
Ta= 25°C Ta= 125°C Ta= 55°C
Test no. 1A 1Y 2A 2y 3A 3Y Vss 4y 4A 5Y 5A 6Y 6A Vb Min Max Min Max Min Max
Ilsz; 3009 88 GND GND GND GND GND GND GND | 18.0V All 6 nA
li2 “ 89 “ 18.0 V 18.0 V “ 18.0V 18.0 V 18.0 V “ 1A -1 45 “
“ 90 18.0V GND 18.0V “ “ “ “ “ 2A “ “ “
« 91 w 180V GND « « « « « 3A « « «
“ 92 “ “ 180V “ GND “ “ “ 4A “ “ “
“ 93 “ “ “ “ 18.0V GND “ “ 5A “ “ “
« 94 « « « « 180V 18.0V GND « 6A « « «
oLt 95 50V | 04V |50V 5.0V “ 5.0V 5.0V 5.0V 5.0V 1Y 0.51 0.36 0.64 mA
96 “ “ 04V “ “ “ “ “ “ 2y “ “ “ “
97 “ “ “ 0.4V “ “ “ “ “ 3Y “ “ “ “
98 « « « « 0.4V « « « « v « « « «
99 “ “ “ “ “ 04V “ “ “ 5Y “ “ “ “
100 0.4V eY
loH1 101 GND | 46V | GND GND “ GND GND GND “ 1Y -0.51 -0.36 -0.64 “
102 « « 46V « « « « « « v u « w «
103 “ “ “ 46V “ “ “ “ “ 3y “ “ “ “
104 “ “ “ “ 46V “ “ “ “ 4y “ “ “ “
105 « « « « « 46V « « « 5y « « « «
106 “ “ “ “ “ “ 46V “ “ 6Y “ “ “ “
loH2 107 “ 135V “ “ “ “ “ “ 150V 1Y -3.4 2.4 4.2 “
108 “ “ 135V “ “ “ “ “ “ 2Y “ “ “ “
109 « « « 135V « « « « « 3y « « « «
110 “ “ “ “ 135V “ “ “ “ 4Y “ “ “ “
111 135V 5Y
112 135V 6Y
loL2 113 15.0V| 1.5V [15.0V 15.0V “ 15.0V 15.0V 15.0V “ 1Y 3.4 2.4 4.2 “
114 “ “ 15V “ “ “ “ “ “ 2y “ “ “ “
115 “ “ “ 15V “ “ “ “ “ 3Y “ “ “ “
116 “ “ “ “ 15V “ “ “ “ 4Y “ “ “ “
17 “ “ “ “ “ 1.5V “ “ “ 5Y “ “ “ “
118 « « « « « « 15V « « &Y « « « «
Subgrowp 4
Ta= 25°C
Min Max
Ci 3012 119 4/ GND GND 1A 7.5 pF
“ 120 4/ “ “ 2A “ “
“ 121 4/ “ “ 3A “ “
“ 122 “ 4/ “ 4A “ “
“ 123 “ 4/ “ 5A “ “
« 124 « 4 « 6A « «

See footnotes atend oftable.
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TABLE Ill. Group Aiinspectionfordevicetype02- Continued.

Symbad| MIL-STD-883 | Cases A Terminal conditions 1/ Measured Test limits Units
method C,D XY terminal
1 2 3 4 5 6 7 8 9 10 11 12 13 14 Subgrowp 9 Subgrouwp 10 Subgroup 11
Ta= 25°C Ta= 125°C Ta= 55°C
Test no. 1A 1Y 2A 2y 3A 3Y Vss 4y 4A 5Y 5A 6Y 6A Vb Min Max Min Max Min Max

tPLH 3003 125 IN ouT GND 50V |1Ato 1Y 19 370 25 520 19 370 ns
Fig. 5 126 IN ouT “ “ 2A to 2Y “ “ “ “ “ “ “
“ 127 IN ouT “ “ 3A to 3Y “ “ “ “ “ “ “
“ 128 “ ouT IN “ 4A to 4Y “ “ “ “ “ “ “
“ 129 “ ouT IN “ 5A to 5Y “ “ “ “ “ “ “
“ 130 “ ouT IN “ 6A to 6Y “ “ “ “ “ “ “
tPHL 3004 131 IN ouT “ “ 1Y “ “ “ “ “ “ “
Fig. 5 132 IN ouT “ “ 1A to 1Y “ “ “ “ “ “ “
“ 133 IN ouT “ “ 2A to 2Y “ “ “ “ “ “ “
“ 134 “ ouT IN “ 3A to 3Y “ “ “ “ “ “ “
“ 135 “ ouT IN “ 4A to 4Y “ “ “ “ “ “ “
“ 136 “ ouT IN “ 5A to 5Y “ “ “ “ “ “ “

6A to 6Y
tTLH “ 137 IN ouT “ “ 1Y 9 180 14 280 10 200 “
“ 138 IN ouT “ “ 2y “ “ “ “ “ “ “
“ 139 IN ouT “ “ 3y “ “ “ “ “ “ “
“ 140 “ ouT IN “ 4y “ “ “ “ “ “ “
“ 141 “ ouT IN “ 5Y “ “ “ “ “ “ “
“ 142 “ ouT IN “ eY “ “ “ “ “ “ “
tTHL “ 143 IN ouT “ “ 1Y “ “ “ “ “ “ “
“ 144 IN ouT “ “ 2y “ “ “ “ “ “ “
“ 145 IN ouT “ “ 3Y “ “ “ “ “ “ “
“ 146 “ ouT IN “ 4Y “ “ “ “ “ “ “
“ 147 “ ouT IN “ 5Y “ “ “ “ “ “ “

148 ouT IN 6Y
Subgrowp 12
Ta= 25°C
Min Max

tPHL 3003 149 IN ouT GND 100V | 1Ato 1Y 7 140 ns
& tpLH Fig. 5 150 IN ouT “ “ 2A to 2Y “ “ “
“ 151 IN ouT “ “ 3A to 3Y “ “ “
“ 152 “ ouT IN “ 4A to 4Y “ “ “
“ 153 “ ouT IN “ 5A to 5Y “ “ “

154 ouT IN 6A to 6Y
tPHL 3004 155 IN [ ouT . ‘ 1Ato 1Y 5 100 .
& tPLH Fig. 5 156 IN ouT “ “ 2A to 2Y “ “ “
“ 157 IN ouT “ “ 3A to 3Y “ “ “
“ 178 “ ouT IN “ 4A to 4Y “ “ “
“ 159 “ ouT IN “ 5A to 5Y “ “ “
“ 160 “ ouT IN “ 6A to 6Y “ “ “

See footnotes atend oftable.

23

O//1/01LS8E-IN-TIN



MIL-M-38510/177C

1/ Pins notdesignated may be "high"level logic, "low" level logic or open. Exceptions are as follows: Vic(pos) tests,
the Vss terminals shall be open; Vic(neg) tests, the Vpp terminal shall be open; Iss tests, the output terminals shall
be open.

2/ The lss measurements shall be performed in sequence.

3/ Step (IN) inputfromVss to Vpp in 1V increments to VTP', where the output (OUT), changes from Vpp to Vss.
Return (IN) to Vss.

Step (IN) inputfrom Vss to VTP' -1V and increment (IN) in 50 mV steps to VTP, which is the voltage on the (IN)
inputwhen the (OUT) outputchanges from Vpp to Vss.

Step (IN) inputfromVpp to Vss in 1V decrements to VTN, where the (OUT) output, changes from Vss to Vpp.
Return (IN) to Vpp.

Step (IN) inputfromVpp to VTN +1V and decrement (IN)in 50 mV steps to VTN, which is the voltage on the
(IN) inputwhen the (OUT) outputchanges from Vss to Vpp.

VH is defined as VTP-VTN; compare VH againstthe specified limits.

V
DD_
INUPT (IN ) MAX e <~ 70%, 459, —a— MAX
VP o VN
MIN —a— r--- 35% 30% | > —~=— MIN
\";’ss ! |
DD
OQUTPUT (OUT)

VSS S

4/ See 4.4.1c.

5/ The device manufacturer may, at his option, measure li. and I at 25°C for each individual inputor measure all
inputs together.
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MIL-M-38510/177C

4.4.3 Group C inspection. Group Cinspectionshall bein accordance with table Ill of method 5005 of MIL-
STD-883, and as follows:

a. End-pointelectrical parameters shall be as specified in table Il herein. Delta limits shall apply only to
subgroup 1of group Cinspection, and shallconsists of tests specified in table IV herein.

b. Steady-state life test (method 1005 of MIL-STD-883) conditions:
(1) TestconditionD and as specified in 4.5.2 and as shown on figure 4, or equivalent.
(2) TA =125°C minimum.

(3) Testduration: 1,000 hours, exceptas permitted by appendix B of MIL-M-38510 and method
1005 of MIL-STD-883.

c. Subgroups 3 and 4 shall be added to the group Cinspection requirements for class Bdevices and
shall consistofthe tests, conditions, and limits as specified for subgroups 10 and 11 ofgroup A.

4.4.4 Group D inspection. GroupDinspectionshall bein accordance with table IV of method 5005 of MIL-
STD-883. End-pointelectrical parameters shall be as specified in table Il herein.

445 Group E inspection. Group Einspectionis required only for device types intended to be marked as
radiation hardened (see 3.6.1). When group Etesting is performed itshall be in accordance with table V of
method 5005 of MIL-STD-883 and 4.5.5 herein.

4.5 Methods ofinspection. Methods ofinspectionshall be specified as follows:

4.5.1 Voltage and current. All voltages given are referenced to the microcircuit Vss terminal, unless otherwise
specified. Currents given are conventional currentand positive when flowinginto the referenced terminal.

4.5.2 Burn-in and life test cooldown procedures. When these tests are completed and prior to removal of bias
voltages, thedevices under testshall be cooled to an ambient temperature of25°C +3°C, then electrical parameter
end-pointmeasurements shall be performed.

TABLE 1V. Delta limits at 25°C.

Parameter 1/ Device types
01 02
1SS +10 nA +10 nA
1oL +15% +15%
IoH1 +15% 15%

1/ Each of the above parameters shall be recorded before
and after the required burn-in and life tests to determine

delta’s (4).
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4.5.3 High voltage (VzAP) testof input protection circuits. All inputterminals (up to a maximum of 4) ofthe
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devices under test(DUT) shall be subjected to a voltage pulsefroma 100 pF sourcecharged to 400 V. This

destructive test shall be conducted as follows using the test circuiton figure 6.

a. Measure IiL and |4 at theinputs selected, as stated above, at 25°C. The test limitfor each input
tested shall be 10 nA at Vpp = 18 V dc. Measure Iss on device under test (DUT) at 25°C. Thetest
limitfor this measurement shall be increased a maximum of20 percentofthe specified Iss table Il

limitat Vpp = 18 V dc.

HIGH VOLTAGE
POWER
SUPPLY

+ R1 1 81 2 R2 +
O o=
C1

b. Vzapisapplied tothe DUT in thefollowingmodes (see table V) by charging C1to VzAP with S1 in

Y

VzApP =400 V minimum chargeon C1.
1 MQ <R1 < 50 MQ.

R2 =1.5 kQ.

C1 =100 pF.

S1 = Hg-wetted “bounceless” relay.

FIGURE 6. High voltage (VZAP) test circuit.

position 1and then switching to position 2.

TABLE V. Modes for high voltage test.

D.U.T.

Mode + Terminal - Terminal
1 \VDD Input
2 Input Vss
3 Input Associated output

c. Within 24 hoursrepeatthe ISS, 4 and | measurements on the same terminals as performed above.
If a DUT exhibits leakage currents in excess ofthe specified limits after the VzAp test, itshall be

classified as a failure.
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4.5.4 Quiescentsupply current(Iss)test. When performing quiescentsupply current measurements (ISs),

the meter shall be placed so thatall currents flow through the meter.

4.5.5 Radiation hardnessassurance (RHA) testing. The RHA testing shall be performed in accordance with test

procedures and sampling specified in table V of method 5005 of MIL-STD-883 and herein:

a.

Before irradiation, selected samples shallbe assembled in qualified packages and pass the governing
electrical parameters (Group Asubgroup 1 at 25°C) and also be subjected to the threshold-voltage test
in table VIII in order to calculate the delta threshold (AVT) after irradiation.

The devices shall be subjected to a total radiation dose as specified in MIL-M-38510 for the radiation
hardness assurance (RHA) level being tested, and meet the end-point electrical parameters as defined
in table VI at 25°C, after exposure. The start and completion ofthe end-point electrical parameter
measurements shall notexceed 2 hours following irradiation.

Threshold-voltage test circuit conditions shall be as specified in table VIII and figure 7. In situand
remote testing, the test shall be performed with the devices biased in accordance with table VIl and bias
may be interrupted for up to 1 minute to remove devices to the remote bias fixture.

After irradiation, the devices shall pass the truth table test as specified in subgroup 7 in table Il orif
subgroup 7is notrequired then an equivalenttruth table test shall be performed.

TABLE VI. Radiation hardness end-point electrical parameters at 25°C.

Parameter All devicetypes VDD
VIN 0.3 Vmin 10V
VTP 2.8 V max 10V
AVt 14V 10V
Iss 100 x max limit 18V
tpLH 1.35 x max limit 5V
tPHL 1.35 x max limit 5V

TABLE VII. Bias during exposure to radiation.

Device Pin  Connections
type
yp VDD = 10 V dc (through 30kQ to Vss = GND VbD=10 Vdc
60 kQ resistor)
01 1,2,5,6,8,9,12, 13 7 14
02 1, 3,59, 11, 13 7 14

Pins notdesignated are open or may be tied to 10 V dc through a 30 kQ to 60 kQ resistor.
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M- CHAMMEL TESTS

P - CHAMMEL TESTS

N o T N o TO
1 14 — sr:lfgc’hqﬁ:n - 1ov —1 14 — S;_ga?lsm oy
- T -20 A | - ™ 20 YA
2 13 SHE SuprLy 2 13 (LEADS e
e S o &
puT
4 put 11 — —4 11 —
TO GROUNDED LEAD TO GROUMDED LEAD
o S, I ° s o
6 9 | _6 g | SPECIFIED
7 8 w -7 8 — @
TO GROUMDED LEAD TO GROUMDED LEAD
FIGURE 7. Threshold-voltage test circuit.
TABLE VIIl. Threshold-voltage testcircuit conditions.
Device | GND 10V VTN measured at | GND -10V VTP measured at
type
-20 pA -10 pA 20 YA 10 pA
supply supply supply supply
2,5,6, 8, 2, 5-9,12, 14
01 L 9, 12-14 / L 13
3,59, 11, 3,59, 11,
02 L 13, 14 / L 13, 14

4.6 Data reporting. When specified inthe purchase order or contract, acopy ofthe following data, as applicable,
shall be supplied:

a.

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

A copy ofeach radiograph.

The conformance inspectiondata (see 4.4).

Parameter distribution dataon parameters evaluated during burn-in (see 3.5).

Final electrical parameters data (see 4.2c).
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5. PACKAGING

* 5.1 Packaging requirements. Foracquisition purposes, the packaging requirements shallbe as specified in the
contractororder (see6.2). When packaging of materiel is to be performed by DoD or in-house contractor personnel,
these personnel need to contacttheresponsible packaging activity to ascertain packaging requirements. Packaging
requirements are maintained by the Inventory Control Point’s packaging activity within the Military Service or Defense
Agency, or within the military service’s system command. Packaging dataretrieval is available from the managing
Military Department’s or Defense Agency’s automated packagingfiles, CD-ROM products, or by contactingthe
responsible packaging activity.

6. NOTES

6.1 Intended use. Microcircuits conforming to this specification areintended for original equipmentdesign
applicationand logisticsupportof existing equipment.

* 6.2 Acquisitionrequirements. Acquisition documents should specify the following:

a. Complete part number (see 1.2).

b. Requirements fordelivery ofonecopy ofthe conformanceinspection data pertinentto the device
inspection lotto be supplied with each shipmentby the device manufacturer, if applicable.

c. Requirement for certificate of compliance, ifapplicable.

d. Requirements for notificationof change of productor process to contracting activity in addition to
notification of qualifying activity, ifapplicable.

e. Requirements for failure analysis (including required test condition of method 5003 of MIL-STD-883),
corrective action, and reporting of results, ifapplicable.

f.  Requirements for productassurance options.

g. Requirements for special carriers, lead lengths, orlead forming, ifapplicable. These requirements shall
notaffect the part number. Unless otherwise specified, these requirements will notapplyto direct
purchase by or directshipmentto the government.

h. Requirements for JAN marking.
i.  Requirements for total doseradiation testing (see 3.6.1 and 4.5.5).

*

j.  Packaging requirements (see5.1).

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

VZAP - - c e e e e e Inputtest voltage.

O R e Inputterminal-to-Vss capacitance.
GND - ---mmm o m e o Ground zero voltage potential.
TA - s mm e e Free air temperature.

Y[ e Inputclamp voltage.

Y3 e Positive supply voltage.

A R e e T Negative supply voltage.

R R e e Quiescentsupply current.

A1 R Positive trigger threshold voltage.
A1 R Negative trigger threshold voltage.
Y e Hysteresis voltage.
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6.4 Logistic support. Lead materials and finishes (see 3.3) are interchangeable. Unless otherwise specified,
microcircuits acquired for Governmentlogistic supportshall be acquired to device class Sfor National Aeronautics
and Space Administration or class B for Department of Defense (see 1.2.2), lead finish C (see 3.3). Longerlength
leads and lead forming shall not affectthe part number.

6.5 Substitutability. The cross-referenceinformationbelowis presented forthe convenience of users.
Microcircuits covered by this specification will functionally replace the listed generic-industry type. Generic-industry
microcircuittypes may nothave equivalentoperational performance characteristics across military temperature
ranges or reliability factors equivalentto MIL-M-38510 device types and may have slightphysical variationsin relation
to casesize. Thepresenceofthisinformation shall notbe deemed as permitting substitution of generic-industry
types for MIL-M-38510 types or as a waiver of any of the provisions of MIL-M-38510.

Military device Generic-industry
type type
01 4093B
02 40106B

6.6 Handling. MOSdevices must be handled with certain precautionsto avoid damage due to accumulation of
staticcharge. Inputprotectivedevices have been designed in the chip to minimize the effect ofthis static buildup.
However, thefollowing handling practices are recommended:

a. Devicesshould be handled on benches with conductive and grounded surface.
b. Ground testequipmentand tools.

c. Do nothandledevices by theleads.

d. Store devicesin conductivefoamor carriers.

e. Avoid use of plastic, rubber, orsilkin MOS area.

f.  Maintain relative humidity above 50 percent, if practical.

* 6.7 Changesfrompreviousissue. The margins ofthis specification are marked with an asterisk to indicate
where changes fromthe previous issuewere made. This was doneas a convenienceonly and the Government
assumes no liability whatsoever for any inaccuracies in these notations. Biddersand contractors are cautioned to

evaluate the requirements of this documentbased on the entire contentirrespective ofthe marginal notationsand
relationship to the previous issue.

Custodians:
Army - CR Preparing activity:
Navy - EC DLA -CC
Air Force— 85
DLA -CC (Project 5962-2022-002)
Other- NA

Reviewer Activities:
Army — MI, SM
Air Force— 03, 19
Navy — AS, CG, MC, SH

User activities:
Army — AR, SM
Navy — AS, CG, MC, OS, SH

NOTE: The activities above were interested in this documentas ofthe date of this document. Since organizations and
responsibilities can change, you should verify the currency ofthe information above using the ASSIST Online database
at https://assist.dla.mil.
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