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This enecification i{s annrnved for use hv all Denart.
This shecifi on is apn for » Dena

ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for monolithic silicon., advanced, CMOS.
logic microcircuits. Two product assurance classes and a choice of case outlines, lead finishes, and
radiation hardness assurance {RHA) are provided and are refiected in the compiete Part or identifying Number
(PIN). The PIN shal)l be formulated in accordance with MIL-M-38510.

1.2 Classification.

1.2.1 Device types. The device types shall be as follows:

Device type Circuit
01 Quad 2-input NOR gate
02 TJo be included at a later date
03 To be included at a later date

1.2.2 Device class. The device class shall be the product assurance level as defined in MIL-M-38510.

1.2.3 Case outlines. The case outlines shall be designated as follows:

Outline letter Case outline (see MIL-M-38510, appendix C)

c b-1 {14-iead, .785" x .310" x .200"), duai-in-Jine package

D F-2 (14-lead, .390" x .260" x .085"), flat package

2 C-2 (20 terminal, .358" x .358" x .100"), square chip carrier package

Beneficial comments (recommendations, additions. deletions) and any pertinent data which may be of
use in improving this document should be addressed to: Rome Laboratory (RL/ERDS), Griffiss AFB, NY
13341-5700, by using the Standardization Document improvement Proposai (DD Form 1426) appearing at
the end of this document or by letter.

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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.3 Absolute maximum ratings. 1/ 2/

Supply voltage range (V.. ) - - - - - ~ - = - - - - - - - -0.5 V dc to +6.0 V dc

DC input voltage range ‘(.V N) ------ - - - - ~0.5 V dc to Voo ¢ 0.5V de

DC output voltage range (5 D i N -0.5 Vde to Vo + 0.5 V de

Clamp diode current (I, ?‘g() ------------- 220 mA

DC output current (xw ---------------- 250 mA

OC V.. or 6ND current Iees IGN ----- - - - 2100 mA

Storsge temperature range (T¢ g R N ) -65°C to +150°C

Moximum power dissipation (PDI ------------- 500 av

Lead temperature (soldering, 10 seconds) ~ - - - - - - - +300°C

Thermal resistance, junction-to-case (GJC) ——————— See MIL-M-38510, appendix C

Junction tesperature (V) - - - - - - -~ ==« =~ -~ +175°¢C

Case operating tempersture (T.) - -~ - - - - - - - -~ -55°C to +125°C

1.4 Recommended operating conditions. 2/ 3/ &/

Supply voltage range (v --------------- +3.0 V dc to +5.5 V dc

Input voltage range (v S -------------- - +0.0 Vdc to Vv

output voltage range <VOUT) -------------- +0.0 V dc to V

Case operating tempersture range (T.) - ~ - - - - - - - -55°C to +125°C

Input lov (V; ) maximm voltage - - - - ~ - - - - ~ -~ - 0.90 V dc at Voo = 3.0V dc
1.35 V. dc at Vo = 4.5 V de
1.65 Vdc at V.. = 5.5 V dc

Input high (Vm) minimum voltage - - -~ « ~ = = - - - - - 2.10 V dc at \gc = 3.0V dc
3.15 V dc at V.. = 4.5V dc
3.85 v dc st Vcc=5.5vdc

Input rise and fall rete (tr,tf) maximum:

VCC =36V, Vee = S5V - = = =~ =~ = - - - - - - 8 ns/V

1/

Stresses above the absolute maximum rating may cause permanent damage to the device. Extended operation
at the maximum levels may degrade performance and affect reliability. The maximum junction temperature
may be exceeded for allowsble short duration burn-in screening conditions in accordance with method 5004
of MIL-STD-883.

Unless othervise specified, all voltages are referenced to GND.

Operation from 2.0 V dc to 3.0 V dc is provided for compatibility with data retention and battery back up
systems. Data retention implies no input transitions and no stored data loss with the following
conditions: V HZ 70 percent of V., Vil = 30 percent of Veer You 2 70 pprcent ot Vee at =20 pA, Vo =

30 percent of V.. at 20 pA.

Unless othervise specified, the values listed above shall apply over the full V.. and Te recommended
operating range.
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2.1 Government documents.

2.1.1 Speciticatrions, stsndards, and handbooks. The following specifications, stendards, and handbooks
form a part of this document to the extent specified herein. Unless otherwise specified, the issues of

these Soci=snts shall be ‘m listad in tha izsus of the Danartment of Dafanas lndax of Qn.ri{nn-tinne and

Stendards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

MILITARY
MIL-N+38510 - Microcircuits, -@eneral - Specification for.

STAMDADND
S e

v

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

(Untese othervize indicated, copies of federal and military specifications, standards, and handbooks are

available from the Stondarduation Documents Order Desk, Bui lding 4D, 700 Robbins Avenue Philadelphia, PA
19111-509¢4.)

2.2 Non-Government publications. The following documents form & part of this document to the extent
specified herein. Uniess otherwise specified, the issues of the documents which are DOD adopted are those
listed in the issue of the DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DODISS are the issues of the documents cited in the solicitation (see 6.2).

ELECTRONICS INDUSTRIES ASSOCIATION (EIA)
JEDET Standard No. 20 ~ Standard Tor description of S4/TRACKXXXX and S4/7RACTRANXX Adverced
High-Speed CMOS Devices.

JEDEC Standard WNo. - A Standardized Test Procedure for the characterization of LATCH-UP In THOS

iIntegrated Circuits.

-
-~

(‘ppncatvons for cop1es shouid De BOOI"CSSEU to the tleCl’f‘OﬂlCS IHOUS(T‘ICS RSSOC'BI‘IO" CW! z:yc 2LTrect,
N.W.. Washington, 0C 20006.)

{Fon-Governmeni standards and other pubiications are normsily avaiisble from the organizations which
prepare or distribute the documents. These documents also may be available in or through Libraries or other
informational services.)

2.3 Order of precedence. In the event of a conflict between the text of this document and the references
cited herein, the text of this document shall take precedence Nothing in this document, however,

supersedes applicabie (aws and regulations uniess a specific exemption has been obilained.
3. REQUIREMENTS

3.1 Design, construction, and physical dimensions. The design, construction, and physical dimensions
shall be as specified in MIL-M-38510 end herein.

3.1.17 TJerminal connections. The terminal connections shall be as specified on figure 1.

3.1.3 Schematic circuits. The schematic circuits shall be submitted to the preparing cctivity prior to
inclusion of a manufacturer's device in this spec‘-uw\ ion and shall be submitied 1o the qucv.uyu-g activity

as a prerequisite for qualification. All qualified manufacturers' schematics shall be maintained and
available upon request.

[V}
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3.2 Electrical performance characteristics and postirradiation end-point electrical parasmeter Limits.
Unless otherwise specified, the electrical performance characteristics, and postirradiation end-point
electrical parameter limits are as specified in table I, and apply over the case operating temperature range
epecified. Test conditions for these specified characteristics and Limits are as specified in table 1. A
pin for pin conditions and testing sequence for table 1 perameters shall be maintained and available upon
request from the qualifying activity, on qualified devices.

3.3 Lead material and fini#h. The lead material and finish shall be in accordance with MIL-M-38510 end
6.4 herein.

3.4 Electrical test requirements. The electrical test requirements for each device class shall be the
subgroups specified in tabie I1. The eiectrical tests for each subgroup are described in tabie I. RHA
Llevel designators M, D, and R (see MIL-M-38510) in table 1 are postirradiation end-point elect-ical
parameters.

3.5 Correctness of indexina and markina. All devices shall be subjected to the final elect-ical tests
specified in table 11 after PIN marking to verify that they are correctly indexed and identified by PIN.

3.5.1 RHA identifier. The RHA identifier shall be in accordance with MIL-M-38510 and herein (see 3.4).

3.6 Microcircuit group assignment. The devices covered by this specitication shall be in microcircuit
group number 36 (see MIL-M-38510, appendix E).
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4. QUALITY ASSURANCE PROVISIONS

4.1 Sempling and inspection. Sempling and inspection procedures shall be in sccordance with MIL-#-38510
and methods 5005 and 5007 of MIL-STD-883, except as modified herein.

4.1.17 Burn-in and Life test circuits. Burn-in and (ife test circuits shall be constructed so that the
devices are stressed at the meximum operating conditions stated 4.2b or 4.2¢c as spplicable or equivalent as
approved by the qualifying activity.

4.2 $Screening. Screening shall be in accondence withmethod 5004 of MIL-STD-883, -and shall be conducted
on all devices prior to qualification end quality conformence inspection. The following additional criteria
shall apply:

a. Delete the sequence specified in 3.1.10 through 3.1.14 of method 5004 and substitute lLines 1
through 7 of table 1I herein.

b. Static burn-in, test condition A, method 1015 of MIL-STD-883. Test duration for each static test
shall be 24 hours minimum for class S devices and in accordance with table I of method 1015 for
class B devices.

1. For static burn-in I, all inputs shall be connected to GND. Outputs may be open or connected to
Vcc/2 20.5 V. Resistors R1 are optional on both inputs and open outputs, and required on
outputs connected to VCCIZ 20.5 V. R1 = 2200 to 47 KQ.

2. For static burn-in 1I, all inputs shall be connected through the R1 resistors to V... Outputs
may be open or connected to vcc/z 20.5 V. Resistors are optional on open outputs, and required
on outputs connected to VCCIZ £20.5 V. R1 = 220N to 47 K.

3. Vee = 5.5V 205 V.
c. Dynamic burn-in, test condition D, method 1015 of MIL-STD-883.
1. lnput resistors = 2200 to 2 kQ 1220 percent.
2. Output resistors = 220Q 120 percent.
3. Ve =55V =05V
4. One input shall be connected through the resistor to a CP and all other inputs shall be
connected through the resistors in paralliel to Vee ©F GND as applicable. Outputs shall be

connected to VCCIZ 20.5 V through the resistors.

S. CP = 25 kHz to 100 kHz square wave; duty cycle = 50 %215 percent; Vin = 4.5V toV V,, =0V

ccr
20.5 v, T, Ty S 100 ns.

IL

d. Interim and final electrical parameters shall be as specified in table II herein.

e. For cless S devices, post dynemic burm—in, or clese 8 devices, post static burn-in, electrical
parsmeter measurements may, at the manufacturer's option, be performed separately o~ included in
the final electrical parameter requirements.
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Electrical performance characteristics - Continued.
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TABLE 1. Electrical performance characteristics - Continued.
| | Bl Test conditions 1/ | Device | Group A | [unit
| Test and | Sywbol | -55°C = 7. S +125°C | type 2/ Vee | subgroups | Limits 1/- |
MIL-5TD-883 test | | 3.0vVsvy, =55V | | i
method | | unless othervise specified | |
| l _ |_Min max |
| | | | |
Low level output | Vg 5 |For all inputs affecting | ALL 4.5V 1,3 | | 0.4 |V
voltage | joutput under test | | | i
3007 | l le Vi or Vi | i 2 | | 0.5 |
475/ | vip=3Tsv | | | |
| I vy, =135V ! | |
| |For'BLL other inputs | { {
] b Vin* or GND (LN 01 1 | 0.4 |
| oo T || | 0.4
R | 0.4
| | | [
| | YoLe |For all inputs affecting ] At 5.5V | 1,3 ] | 0.4 |V
| | {output under test | | | 1 |
1 | [EEVI or | | | F) | I 0.5 |
[ I i TIN 1 v 'lL I 1 i < i i '
| | 3/ | Vi =3 s v l I l I l [
1 | | v =165V | | | 1 | !
| | |For all other inputs | | | | | !
| | J V 2( or GND | | | [ | |
! ! | to -2 l ! ! | | |
| | 1 1 I — i H H
| ! [ l | | | I !
| | Vou? |For atl inputs affecting | Att | s.sv | 1,23 | | 1.65 | v
| | joutput under test f [ | | ! |
| | | Vin T 1 or vIL ! I ] ] | |
t 475/ | vy =385y | l | | | |
1 \ Z1 Y] = 1,45 Vv | | { | |
! (-l (SRS (8 Lo v 1 I 1 i '
| | |For 8Ll other inputs I S | ! | ]
| | | Vin = Vg or GND [»m} o1 ) | 1 | 1.65 |
| | 1 = 565w e | | 1.65
| R_| | | 1.65
I | | | | |
iPositive input | Vice Ve = GNP ! ALl ! ! 1 I 0.4 1.5 v
| clamp voitage | |FOF input under test | | ! i | |
| 3022 | &/ 5/ Iy =1m [ I ! i |
!
n 01 | 1 0.4 1.5
D | 0.4 1.5
R _ ] _ 0.4 1.5
| |
|Negative input b Vieo [Vce = Open | ALL | | 1 | 0.4 | -1.5 |V
| clamp voltage | |FOF input under test | | ! | ] |
3022 &/ 57 | Ipy = -1 m | |
|
LN 01 ! 1 |__-0.4 -1.5
T ! | 0.4 3.5
" | | 0.4 -1.5
| |
|Input current high| 1, |For input under test | ALL | 5.5v | 1 | | 0.1 | pA
3010 | ‘ | ’ | | { |
| For aH OGﬁer inputs | | 2 | | 1.0 |
47 5/ V., = V.. or GND {
| | ] T np s S | 5|
| 1 | | | N 01|
il ! R_| | ] | 0.1 |
See footnotes at end ot table.
8
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TABLE 1. Electrical performance characteristics - Continued.
i | 1 Jest conoitions 7T bevice | [ Group A | funit |
i Tast =nd Symbol | -55°C = T, = +125°C | type 2/ Vee subgroups | Limits 1/ .
| MIL-STD-8E3 test 3.0VSVS55V |
method unless othervize specified |
| Min Aax
|
Input current iow | i For input under test | ALl 5.5V 1 | ~0.1 HA
I 3009 | V= ON | ‘ I i
|For~att other inputs i i ! 2 [ 1.0
47 57 Yon = Yec “or~BND
N A
2 1 0.
R 0.1
linnut capacitance | C,y |see 4.4.1¢ | ALL eND | 4 i 8.0 pr |
| 3012 | [T = +25°C ! | | ]
l | 1 l l l |
|Power dissipation | Con |See 4.4.%¢ | | | } | |
capecitance 7 T, = +25°C ALl sov A 75 |l pF
!
jouiescent supply Ieen for all inputs i atl lssvi 1 | 1.0 | A |
current output VIN = Vcc or GND
high 2 20.0
3005 &/ 5/
L i 18
o 1 5
R 700
jQuiescent supply IeeL ieor all other inputs | ALl 55V | 1 | 1.0 HA
current output Vin Vcc or GND
Low ] 2 20.0
3005 L1 S/
N o1 15
t 2 ! 7>
| K 700
i i
jLow tevel | Vem IVip = 2-5V ALl | 4.5V | 4 j 0.0 {3530 P sy
ground bounce o |1y = *24 mA | | | | |
noise 8/ V=45 Vor 0.0V
See figure 3
|High Llevel | Vean IVyp = 2.5V i ALl L5V | 4 { 0.0 [|1000 wv |
ground bounce | Igy = —24 wA ! | | | | |
noise 8/ vV, = 4.5V or 0.0V |
See figure 3 [
i
See footnotes at end of table.
9
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TABLE I. Electrical performance characteristics - Continued.
| | | Test conditions 1/ | Device | { 6roup A | funit
| Test and | symbol | -55°C = T. = +125°C | type 2/ | Ve | subgroups | Limits 1/ |
| MIL-STD-B83 test | | 3.0V vV, S55V | | | |
l method l J unless othervise specified | | | ]
| | | | _nin max |
| I [ I | | | ]
|Latch-up input/ | Iee ItU 2 100 us | att IS.5v | 2 J | 200 | mA
| output over- | teootl = ty | ! | | | |
| voltage | CO/V1) |Spus =t S5 ms | ! | | ] |
| | IS ps tz S5ms | | | I ] [
| | 9/ [Veqqr = 6.0 V | | | l | |
| | Ve ® 55V | | |
| } }vover =10.5 Vv { {
| | 1 I
fLateh-up input/ | I, ft, = 100 us ] atl I5.5v | 2 | | 200 | mA
| output positive | Iteoot =ty | { | | | |
| over-current | (O7114) |Sps =t =5 ms | | | | | |
| A X H A
z test
| | [Veeg = 5-5 V | | | I | |
I Jltrigger = 4120 mA { ! ' | '
[ | | ! I | f [ |
|Latch-up tnput/ | I.. |t, = 100 us | ALl | 5.5 v | 2 | | 200 | mA
| output negative | Iteool =t | [ I | | |
| over-current | (0/11-) |S s = t',vs 5 ms | | | | | {
I | |5 ps = t2 S5 ms ! l | | | |
| | 9/ [Vyeqe = 6.0V | | x | | l
| I [Veeq = 55V I [ l l I I
| | | eriager * 7120 2 L S
| | | | I ! I [
ILatch-up supply | I Jt, = 100 us | ALL | 5.5 v ] 2 ! ] 100 | mA
| over-voltage | "tcool zt, | | | ! ! [
| [ (O/V2) |S5us=st =5ms | | | i | |
| DR | | } | | |
9 0V l |
test i
| | Vg =55V ! 1 u | | |
Vover 9.0v
|
|Truth table test | | vy = 0.45 v |_n | 01 | 3.0v 7 |t | H | v
| output voltage | | Vi =250V [ | | | J |
3014 Verity output Vg |_b_ L H
4/ 5/
io0/ R L H
, I Vi =0.60 v ] AlL | 4.5 v 7,8 L H
! IVip = 3.70 v | | | I ! |
IH,
} } }Ver\fy output Vg { { Il { J|
See footnotes at end of table.
10
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TABLE 1. Electrical performence characteristics - Continued.

I T Test conditions 1/ | Device | | Group A | {unit |
Test and | Symbol -55%C S T, = +125°¢ | type 2/ Vee | subgroups | Limits 1/ | |
MIL-STD-883 test | 30 VSV, S55V |
wethod l unless othervgte specified
Min nax
i .
|Propagation delay | tpyL/ € = 50 pF winisum | ALl |3.0v] 91 1.0 | 9.0 | ms
ti-e,A,atovlt,u. RL-S(B)
3003 Sée figure 4
&/ 5/ 10 1.0 12.0
1/ 12/
l n j01, 02, O3 1.0 9.0
l___ 9
l ] 1.0 9.0
—
| R 1.0 9.0
i
! fc, = 50 pF minimum | ALt | 4Svy ] 9.1 ] 1.0 6.0 | ns |
| IR, = 500 | 1 | 1 [
|sée figure 4 | I | | | |
10 1.0 8.0
n |01, 02, 03 1.0 6.0
—_ 9
1] 1.0 6.0
R 1.0 6.0

Each input/output, &s epplicable shall be tested at the specified temperature for the specified limits.
Output terminals not designated shall be high Level logic, low Level Logic, or open, except as follows:

a. V;. (pos) tests, the GND terminal can be open. Te = +25°C.
b. V). (neg) tests, the V.. terminal shall be open. T, = +25°C.

c. ALl I.. tests, the output terminal shall be open. When performing these tests, the current meter shall be
placeg in the circuit such that all current flows through the meter.

Additional detailed information on qualified devices (i.e., pin for pin conditions and testing sequence) is
available from the qualifying activity (DESC-EQM) upon request. For negative and positive voltage and current
values: The sign designates the potential difference in reference to GND and the direction of current flow
respectively; and the absolute value of the magnitude, not the sign, is relative to the minimum and maximum
Limits, as applicable, listed herein.

The word "All" in the device type column, means non-RHA limits for all device types. Where M, D and R in the
conditions column are postirradiation Limits for those device types specified in the device type column.

This test is guaranteed, if not tested, to the Limits specified in table I.

RHA samples do not have to be tested at -55°C and +125°C prior to irradiation.
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MIL-N-38510/751A

uhen perforsing pos s esents fo A 25 shoun
guaranteed at T, = +25°C 25°C.

________ on Amiiitomm Casts ama meanfammed as W - €& £ W da .dabh D ma sdismadimsm semas s
ll-l_l.. VY |'~ TEPLY &' . P‘l TV e O, 'Cc T ded ¥ WILI) @ € S WUVISBL IV BERA F Erues

Pover dissipat'ion capacitance ((:P ) determines the no loed dynsmic power consusption, Po (CED + CL) (Vsc x
o~ 1 4 1Y ) 4 ie
L 1 ¥ is

c" + ucc XV c,. The &mesis current consusption, i = Cpp ¢ Yed! Iccr For » snd Iy
tge frequency of the input signal.
Yhle ccce 2o Son el dblanecdan _l., £ e ek _. =sts sre oer - e od At fmidtman &) st e
I3 LEeEdL [k 3 [A%1] WLII TLOIL VUNY WAL OV VAN RS CILS @Y "I LAY ') “l - I"I"I\.!—'lllq \wl‘.wl\l wswl.
and are used to messure the magnitude of induced noise caused by other simultanecusly switching outputs. The
tut is perfor-ed on 8 low noise bench test fixture with atl outputs fully dc losded (Io‘_ saxisue and Ion
soximum = 1.8., 224 RA) and SO pf of losd capscitance (s figurs 32, The load:s =ust Be locstsd s c'cs- ss

possible to the device output. Inputs are then conditioned with 1 Mz pulse (Tt = t, = 3.5 21.5 ns) switching
simultaneously and in phase such that one output is forced low and all others {(possible) are switched. The lLow

laval sround houmes nnise 12 messurad at the auiat gutont uaina a F £ T ascilloscone nrobe uith at laset
ISVEL gTTREW SXRSS TReS St Ine @Y Pt usIng & . . SSCILIOSCOPT proTe WITH 81 Least

1 KQ impedance. Neasurement is taken from the pesk of the largest positive pulse with respect to the nominal
low level output voltage (see figure 3). The device inputs are then conditioned such that the output under

toet is mt = high nnminal V level The l-nnh loevel nrnund hounce measurament i then meazured from nominal

Vou level to the Largest negative peak. Thn procedure is repeated such that all outputs are tested at a high
and lov level with a maximum number of outputs switching.

See JEDEC STD. 17 for electrically induced latch-up test methods and procedures. The values listed for

v ) R and Vovers are to be accurate within =5 percent.

trigger’ “trigger

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
annroved by the mualifying activity on gualified devices H2 2 5V, L <25 v; _h_\f,i_\ innuts = 3.7 V and low
mputa=06Vfoerc—l.5V.ndHZ1Sv L < 1.5 v; high mputsnz.SVQnd low inputs = 0.45 V for V.. =
3.0 V. Tests at V.. = 3.0 V are for RHA specified devices only (T, = +25°C 25°C). Functional tests st V.. =

Z.0 V are wuorst case for RHA apecified devices.

Devices are tested at Vo = 3.0 Voard Voo = 4.5V at T, = +125°C tor uqle testing and at Ve * 3.0V and V.o

=L S Vme T = 69"( for scresninn Othar uoitanse of V and tamnaratiirees are muarantead 1f not teated
L5V =T ng. voltages Vee and temperatures are guaranteed , f not teated,

see 4.4.1d.

AC limite =t V c*= S.5 V =re egual to the limits at V_ = 4 5 V and guaranteed by testing at \'ICC = L5V,

Minimum ac limits for V,.r = 5.5V are 1.0 ns and guaranteed by guardbanding the Vcr = 4.5V minymum Limits to

1.5 ns. For propagation delay tests, all paths must be tested. o

an
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Device type O1

Inputs Output

A B Y

L L H

L H L

H L L

H H L

H = High voltage level
L = Low voltage Level
X = Irrelevant

FIGURE 2. Truth table.
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ACTIVE V

utRUTS /\ /\ Vou
QUIET a— /\_ ’t
oUTPUT t v
UNDER TEST ___.' __ __ S~ :E_; 32?%‘;’35 \ / Yesr
VGBL / \ PEAK T T - L“Qg?%:{'s

D o»m
<

g 1IN914 520
TO N
154 / é -L
1540 T~ 50 pF
1l |
L L

NOTE: Resistor and capacitor tolerances = 2107

FIGURE 3. Voltage Levels for around bounce.
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tw

'y 1 . N a

‘r‘l} r- -.i — of /—Vgc

|
i

Vee
OPPOSITE PHASE \ / —_
INPUT TRANSITION 50X OF Ve
\

/ 6ND
tw
OTHER INPUTS — Vo
1 (98
TIED TO vcc OR l S
6ND AS REQUIRED I L
Vin o Vout

PULSE (6; ' DEVICE @

GENERAT UNDER

oR T TEST T
| |
l |

"

EN of minimum or aquivalent (includes test iig and probe capacitance).
50 pf minimum or equivalent (incl iig o f
SO0 or equivalent
500 or equivalent.

Somnm suil aa manan
TVIOm PULSS geniT

nou

L
L
T

. el

or: V., = 0.0V toV _; PRR = 10 MHz;

cl
t.=3ns; te= _;, ns; duty cycle = 50 percent.
Timing parameters shall be tested at a minimum 1nput frequency of 1 MHz.

X Y. T
Npul Signas

FIGURE 4. Switching wavetorms and test circuit.
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MIL-N-38510/751A

4.2.17 Percent Defective Allowable (PDA).

a. The PDA for class S devices shall be 5 percent for static burn-in and 5 percent for dynamic burn-'m, bosed
on the exact number of devices submitted to each separate burn-in.

b. Static burn-in 1 and 11 failures shall be cumulative for determining the PDA.

o e aloaa ari mmn [ N
¢. The #0A for classs 8 devices shall be in scoordsncs with MIL-M-38810 for static burn-in.  Dymemic burn-in {s
not required.
& . mmeeervare A ~eolirese = e T -
d. Those devices WiSsereusorad ThEvsctaristits, after bum-in, sxfExd the &C?M datte (4) timite or

electrical parameter Limits specified in table I, subgroup 1, are defective and shall be resoved from the
lot. The verifiedidevices times 100 -divided-by the total nudnr of devices in the Lot initially submitted

ts burn—in shall ha saad to datermine the sersant defactive for the Lot and the Lot shall he acesnted or

L L ) I~ Y P Wit e ww i e

rejected based on the specified PDA.

4.3

.3 oualification inanection. Oualification inspection shall be in accordance wvith M1L-M-38510. and 4.3.1

herein. Inspections to be porfor-od shall be those specified in method 5005 of MIL-STD-883 and hou'm for groups
A, B, C, b, and E, inspections (see 4.4.1 through 4.4.5).

4#.3.1 Electrostatic discharge sensitivity gualification inspection. Electrostatic discharge sensitivity (ESDS)
testing shall be performed in accordance with MIL-STD-883, method 3015. .Only those device types that pass ESDS
testing at 2,000 vnite or greater shall he considered as conforming to the requirements of this specification.
ESDS testing shall be-measured only for initial qualification and after process or design changes which may affect
ESDS classification.

4.4 Quality conformence inspection. Quality conformance inspection shall be in accordance with MIL-M-38510 and
as specified herein. Inspections to be performed shail be those specified in method 5005 of RIL-5TD-883 and herein
tfor groups A, B, C, D, and E inspections (see 4.4.1 through 4.4.5).

- o

4.4.7 Group A inspection. Group A inspection shaii be in accordence with tasbie i of method 5005 of Hii-379-883
and as follows:

a. Tests shaii be performed in accordance with table IiI herein.

b. 0/v, 0/1 (latch-up) tests and VGBL/H (ground bounce) tests shall be measured only for initial qznhﬁatwn

and after process or design changes which may affect the performance of the device. iatch-up test shall be
considered destructive. Test all applicable pins on 5 devices with no failures.

c. and LPD shaii be measured oniy for initiai quaiification and after process or design changes which may
aWec; caDacutance Capacitance shall be measured between the designated terminal and GND at a freguency of
1 MHZ. ED shall be tested in accordance with the lLatest revision of JEDEC Standard No. 20 and table I
nerein. Test all appiicabie pins on 5 devices with no faiilures.

d. Subgroups 9 and 11 shall be measured only for initial qualification and after process or design changes
which may affect dynamic performance.

e. Subgroups 7 and 8 tests shall be sufficient to verify truth table.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table 11, method 5005 of MIL-STD-883
and as follows:

a. Class S steady-state life (accelerated) shall be conducted using test condition D, method 1005 of
MIL-STD-883 and the circuit described in 4.2c herein, or eguivalent as approved by the qualifying activity.

b. End-point .electrical parameters shall be as specified in table 11 herein. Delta Limits shall apply only to
subgroup S of group B inspections and shall consist of tests specified in table 111 herein.
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MIL-M-38510/751A

TABLE Il1. Burn-in and electrical test requirements.

Apnlicable tests and ML - Clase S deviece 1/ Class B device s
tine no.|STD-883 test method
Reference | TABLE I TABLE 111 Keference JTABLE 1 TABLE 1II
paragraph jsub-groups |delta Limits| paragraph {sub- delta
2/ 3/ Jgroups 2/ | Limits 3/
1 Interim electrical 1 1
parameters
{sethcd SCC4Y
2 Static burn-in ] 4.2 Required Not
(method 1015) 4.5.2 &/ reauired
3 Sawe as iine i il a
4 Static burn-in 1I 4.2b Required 4.2b Required
{methcd 10152 4.5.2 4/ £.8.2 s/
5 Same as line 1 4.2d 1% a 4.2d % I
6 Dynamic burn-in 4.2¢ Required Not
{metnod 1015) o.5.2 Y required
7 Same as line 1 4.2d 1 a
8 Final electrical 1*,2,7%,9 1*,2,7,9
parameters
(methed 5004) S/
9 Group A test 4.6.% 1,2,3,4, 4.4.1 i,2,3,4,
requirements 7.8,9,10, 7,8,9,170,
(method 5005) M 11
10 Group B end-point 4.4.2 1,2,3,7, a
electrical parameters 8,9,10,11
(method S005)
11 Group C end-point 4.4.3 1,2 a
electrical parameters
(method 5005)
12 Group D end-point L. 4.4 1,2,3 4.4 4 1,2
electrical parameters
{methou 50052
13 Group E end-point 4.4.5 1,7,9 4.6.5 1,7,9
electrical paramsterc
(method 5005)
1/ Blank speses indicate tests are not applicable.
2/ * indicates PDA applies to subgroup (see 4.2.1).
3/ A indicates delta limit chall be required only on table I cubgroun 1, vhere cspecified, and the delta
values shall be computed with reference to the previous interim electrical perameters (line 1).
4/ On all 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 test method SO0L of MIL-STD-
883. Ffor preburn-in and interim electrical parameters the read-and-record requirements are for delta
measurements only.
5/ The device manufacturer may at his option either coaplete 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

parameter measurements without delta measurements, there is no requirement to perform the pre-burn-in
electrical tests (first interim electrical parameters test in table II).
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TABLE 111. Delts limits at 25°C.

Banamarar Naviera funa 1 imite
raraseter sSVICe Iype -imits
Ieens lect 1/ ALl £100 nA

1/ The above parameters shall be recorded before
and after the required burn-in and Llife
tests to determine deitas (d).

4.4.3 @royp C _jnspection. Group C inspection shall be in accordance with table 111, -method 5005 of MIL-STD~383
and-as tollows:

a. End-po\nt electrical para-eters shall be as spemfved in table 11 hcre\n. Delta limits shall apply only to
subgroup 1 of group T inspection and shall consist of tesis specified in teble Il herein.

b. Steady-state life test (method 1005 of MIL-STD-883) shall be conducted using test condition D and as
Lo WU S e ® ma mmamaicad b

specw'lea in 4.5.2 herein us1ng a circuit as described in &4.2¢ ncrein, oFr equvvnxeru 83 appi Oved
qualifying activity.

4.4.4 Group D_inspection. Group ¥ inspection shall be "-
End-point electrical parameters shall be as specified in

4.4.5 Group £ inspeciion. Group £ inspection is required only for device types Intendsd 1o &8 =srked &3

radiation hardness assured (see 3.5.1). RHA testing shall be performed in accordance with table V, method 5005 of
MIL-STD-883 and electrical tests in table I herein. RHA quality conformance inspection sample tests shall be

e mmmad ma @bia baaaa] eI I Py, —dm
PETTOrMEU 81 € (Evel SpeciTiea i the purchase oroer.

a. RHA test for tevels M. 0, and R shall be performed through each level to determine at vhut levels the

........... . mmmiid m o o b o - [ e ey ] .
devices meet the RHA reguirements. These RHA tests shall be perforsed for initisl gqusld

design or process changes which may affect the RHA performance of the device.

c. Prior to total se irradiation, each selected sample shall be assembled in its qualified package. It shall
pass the specified group A electrical parsmeters for subgroups specified in table II herein

d. The devices shall be subjected to RHA tests as specified in MIL-M-38510 for the RHA Level being tested, and
ol *

et the post irrsdistion end-point slectricsl psrameter limits as defined in table I 2t 7, = 25°C #5°c,
after exposure.

e. Pricr to end during totsl dose irradiation cheracterization and testing, the devices for characterization
shall be biased as so that 50 percent of the devices are tested at input(s) high and 50 percent are at
input(s) low, and the devices for testing shall be biased to the worst case condition established during
characterization. Devices shell be bissed 25 follows:

1. Inputs tested high, Vee = 5.5 V dc +5X, Ree = 1 220 percent, V.. = 5.0 V dc +5X%, Ry =1 K52 220
(o a] -2}

9‘.""‘"' and all nufl-n ite mare

SN, =00 uUte are ohen

2. lnputs tested low, Vee = 5.5 V dc +5X, R, = 102 220 percent, V,, = 0.0 v dc, Rin = 1 K2 220 percent,

and all nnfnufc are onen
il

f. Subgroups 1 and 2 of table v (method 5005) of MIL-STD-883 shall be tested as appropriate for device

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

4.5.1 Vvoltage and current. Unless otherwise specified, all voltages given are referenced to the microcircuit
GND terminal. Currents given are conventional current and positive when flowing into the referenced terminal.
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4.5.2 Burn-in snd life test cool down procedures. When the burn-in and Life tests are completed and prior to
removal of bias voltages, the devices under test (DUT) shall be cooled to within 10°C of their power stable
condition at room tempersture; then, electrical parameter end-point measuresents shall be performed.

4.5.3 Quiescent supply current. When performing quiescent supply current measuresents (Icc), the meter shall be
placed so that all currents flow through the meter.

4.6 Data reporting. When specffied in the purchase order or contract, a copy of the 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, RHA tests and steady-state life tests (see 3.4).

b. A copy of each radiogrsph.
c. The quality conformance inspection data (see 4.4).
d. Parameter distribution Gata on parameters evaluated during burn-in (see 3.4).
e. Final electrical parameters data (see 4.2d).
f. RHA delta Limits.

S. PACKAGING

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

6. NOTES

(This section contains informetion of a general or explenatory nature that msay be helpful, but is not mandatory.)

6.1 Intended use. Microcircuits conforming to this specification are intended for original equipment design
application and logistic support of existing equipment.

6.2 Acquisition requirements. The acquisition documents must specify the following:

a. Title, number, and date of the specification.

b. Issue of DODISS to be cited in the solicitation, and if required, the specific issue of individual documents
referenced (see 2.1 and 2.2).

c. Complete PIN.

d. Requirements for delivery of one copy of the quality conformance inspection data pertinent to the device
inspection Lot to be supplied with each shipment by the device manufacturer, if applicable.

e. Requirements for certificate of compliance, if applicable.

f. Requirements for notification of change of product or process to the contracting activity in addition to
notification to the gqualifying activity, 1f spplicable.

g. Requirements for failure analysis (including required test condition of method S003 of MIL-STD-883),
corrective action and reporting of results, if applicable.

h. Requirements for product assurance and RHA options.
i. Requirements for special carriers, lLead lengths, or lead forming, if applicable. These requirements shall
not affect the PIN. Unless otherwise specified, these requirements shall not apply to direct purchase by,

or direct shipment to the Government.

j. Requirements for "JAN" marking.
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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:

Cqy == -~ == === = = = = input terminai-to-GND capacitance
G“ ----------- - - Ground zero voltage potential

leew ~ -~~~ ----- - Quiescent supply current, outputs high
beep ~ -~~~ --- - Quiescent .supply current, outputs iow
Lii. ——————————— - - Input current low
Iy-=~==-=====-=--- Input current high

Tc - - - -~ - - - - Case temperature

Ty =~ ~-=----=-=-=~-~- ~Ambtent “tesperature

Ve - - " == =--=----- Positivg«.spply vol.uge.

Cpp =~~~ -~ -~ .- - - - Fower dissipation capacitance

Vi~ """t - = m Positive input clemsp voltage

VGB B A A Ground bounce voltage

OV - ===-=- - - Latch-up over-voltage

O/l =« = = = = = = - -~ - - - Latch-up over-current

t, m = - s e - - - - Trigger duration (width)

6.4 Logistic support. Lead materials and finishes (see 3.3) are interchangeable. Unless otherwise specified,
microcircuits acquired for Government logistic support will be acquired to device class S for National Aeronautics

and Space Administration or class B for Department of Defense (see 1.2.2), lead finish C (see 3.3). Longer length
Leads and Lead forming shall not affect the PIN.
6.5 Substitutsbility. The cross-reference information below is presented for the convenience of users.

ce the listed generic-industry type.

Microcircuits covered by this specification L La
ent operational performance characteristics across military
il ot
2 e

Y] i
Generic-industry microcircuit types may not have equivalen
" 1

temperature ranges, postirradiation performance or rel

ors equivalent to MIL -M-38510 device types and

may have slight physical variations in relation to case si presence of this information shall not be deemed
as permitting substitution of generic-industry types for HIL-N-BBS‘!O types or as a waiver of any of the provisions
of MIL-#-38510.

Militery device Generic-industry
type type
o S4AC02
02* SLAC27
03x S4AC266

* These device types to be inciuded in a later revision of this specification.

Fuyu—. mase 2 Ea Slioa Lo Ao 4 ek el o eaii@las S e Amcama o Son mommsrmmar t’M

6.6 Handling. MOS devices must be handled with certain precautions to avoid damage due to sccumils
static charge. 1nput protective devices have been designed in the chip to minimize the effect o
build-up. However, the following handling practices are recommended:

-
~*
=
-
)
"]
[ad
]
"t
-
(2]

a. Devices should be handled on benches with conductive and grounded surface.

b. Ground test equipment and tools

c. Do not handle devices by the leads.
d. Avoid use of plastic, rubber, or silk in MOS areas.

e. Maintain relative humidity above 50 percent, if practical

6.7 chenges fron previous issue. Marginal notations are not used in this revision to 1dentify changes with
respect to the previous issue due to the extensiveness of the changes.
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CONCLUDING MATERIAL
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