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1. SCOPE

1.1 Scope. This drawing forms a part of a one part - one part number documentation system (see 6.5 herein). Two
product assurance classes consisting of military high reliability (device classes @ and M) and space application
(device class V), and a choice of case outlines and lead finishes are available and are reflected in the Part or
Identifying Number (PIN). Device class M microcircuits represent non-JAN class B microcircuits in accordance with
1.2.1 of MIL-STD-B83, “Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices". When
available, a choice of Radiation Hardness Assurance (RHA) levels are reflected in the PIN.

1.2 PIN. The PIN shall be as shown in the following example:

5962 R 95764 01 -~ X £
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)
AN / (see 1.2.3)
\/

Drawing number

1.2.1 RHA desianator. Device class M RHA marked devices shall meet the MIL-1-38535 appendix A specified RHA levels
and shall be marked with the appropriate RHA designator. Device classes @ and V RHA marked devices shall meet the

MIL-1-38535 specified RHA levels and shall be marked with the appropriate RHA designator. A dash (-) indicates a
non-RHA device.

1.2.2 pevice type(s). The device type(s) shall identify the circuit function as fol lows:

Device : . : . it f .
01 HCTS273 Radiation hardened, S0S, high speed
CMOS, octal D flip-flop, TTL compatible
inputs

1.2.3 Device class designator. The device class designator shall be & single letter identifying the product
assurance level as follows:

pevi vi . .

M vendor self-certification to the requirements for non-JAN class B
microcircuits in accordance with 1.2.1 of MIL-STD-883

Qorv Certification and qualification to MIL-1-38535

1.2.4 Cose outline(s). The case outline(s) shall be as designated in MIL-STD-1835 and as follows:

outli I \ c . - Iermi Pack I
R CDIP2-T20 20 Dual-in-line
X COFP4-F20 20 Flat pack

1.2.5 Lead finish. The lead finish shall be as specified in MIL-STD-883 (see 3.1 herein) for class M or
MIL-1-38535 for classes @ and V. Finish letter wxv shall not be marked on the microcircuit or its packaging. The wx»

designation is for use in specifications when lead finishes A, B, and C are considered acceptable and interchangeable
without preference.
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1.3 Absolute maximum ratings. 1/ 2/ 3/

Supply voltage range (Vpep)  « - v o - v o o w e oo e e e e e e e -0.5 V dc to +7.0 V dc
DC input voltage range (Viyd « « - « + o = o o o s o o ot o e oot -0.5 V dc to Vo + 0.5 vdc
DC output voltage range (Vo p) - « -« = o & v v 0 v 0 v o 0o m .. -0.5 Vv.dc to Vi + 0.5 V dc
DC input current, any one input (I, - . . - - - - - o o000 e - +10 mA
DC output current, any one output (IOUT) ................ +25 mA
Storage temperature range (Tgrg) « « o -« + o o o o s e e e e e . s -65°C to +150°C
Lead temperature (soldering, 10 seconds) . . . . . . . . . - « - . - . - +265°C
Thermal resistance, junction-to-case (O;c):
Case oUtLIiNE R . . . & - ¢« & & & + & = 5 o v o s a 8 «a a s o o o o = = 24°C/W
Case oUt!ine X & & v v ¢ o v o o 4 s & e e e e e e e e e e e e e e e 28°C/W
Thermal resistance, junction-to-ambient (8 4):
Case oUtLlinNe R . . & & & 4 & « « o o o o o » o o « = s s s & « = v » 72°C/M
Case oUtLine X & & v &+ & 4 v v = « = = @« o & 4 s e e e e s e e 107°C/u
Junction temperature (T ) . « & « v « o o o o o o b o oo m s s +175°C
Maximum package power dissipation at T, = +125°C (Pp): &/
Case OULLINE R v v v 4 o 4 o v o o s o = o o « = = = =« =« o o = o o « = 0.69 W
Case outline X . ¢« ¢« ¢ « o ¢ @ v o o = s o o = o e e e e e e e e 0.47 W

1.4 Recommended operating gonditions. 2/ 3/

Supply voltage range (Vopd « o v = ¢ w0 s e s e sk n e s e e e e s +4.5 V dc to +5.5 V dc
Input voltage range (Vi) . - « . .+ . o o ot b h e e e e e e +0.0 v dc to V¢
Output voltage range (Vo rd = v = = o+ v o o e e s e e e e e s +0.0 V de to Ve
Maximum low level input voltage (V) . + ¢« =« ¢ v o v v v v e o v e - 0.8 v
Minimum high level input voltage (VI“) ................. VCCIZ
Case operating temperature range (Te) .+ .+ - - - - o o v o o 0 oo s -55°C to +125°C
Maximum input rise and fall time at Vpo = LS5Vt tg) oo e 500 ns
Radiation features:

Total dOSE - &+ + v ¢ v o « ¢ o 4 &t 4 v e e e m e e e e e e e e > 2 x 10° Rads (Si)

single event phenomenon (SEP) effective
linear energy threshold (LET) No upsets (see 4.4.4.4) . . .. ... > 100 MeVﬁ(cmzlms> 5/

Dose rate upset (20 ns pulse) . . - o . . .« « . oo e e e e > 1 x 1070 Rads (Si)/s 5/
LBtCH=MP « = ¢ & & = o« o o & o » = & = a8 e 4 s s oma e e e e o None 5/
Dose rate survivability . . . . o & o ¢ & ¢ s s @ s s e a e . s e e s > 1 x 10'2 Rads (Si)/s 2/

2. APPLICABLE DOCUMENTS

2.1 overn cifi ion nd book. Unless otherwise specified, the following
specification, standards, bulletin, and handbook of the issue Listed in that issue of the Department of Defense Index

gf Specifications and Standards specified in the solicitation, form a part of this drawing to the extent specified
erein.

SPECIFICATION
MILITARY
MIL-1-38535 - Integrated Circuits, Manufacturing, General Specification for.
STANDARDS
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
MIL-STD-973 - Configuration Management.
MIL-STD-1835 - Microcircuit Case Outlines.

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.

E/ Untess otherwise noted, all voltages are referenced to GND.

/

The limits for the ?arameters specified herein shall apply over the full specified Voo range and case temperature
range of -55°C to +125°C unless otherwise noted. A

4/ 1f device power exceeds package dissipation cepability, provide heat sinking or derate linearly (the derating
is based on egAg at the following rate:

Case outlindR - « = - - = = = = ¢ = - - - = & == - o - - === 13.9 mW/°C
Case outline X = - = = = = = = = = = = = = = = = = = = = = = = - 9.3 mW/*C
5/ Guaranteed by design or process but not tested.
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BULLETIN

MILITARY
MIL-BUL-103 - List of Standardized Military Drawings (SMD's),
HANDBOOK
MILITARY
MIL-HDBK-780 - Standardized Military Drawings.

(Copies of the specification, standards, bulletin, and handbook required by manufacturers in connection with
specific acquisition functions should be obtained from the contracting activity or as directed by the contracting
activity.)

2.2 r recedence. In the event of a conflict between the text of thig drawing and the references cited
herein, the text of this drawing shall take precedence.

3. REQUIREMENTS

3.1 ltem reguirements. The individual item requirements for device class M shall be in accordance with 1.2.1 of
MIL-STD-883, “Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices" and as specified
herein. The individual item requirements for device classes @ and V shall be in accordance with MIL-1-38535 and as
specified herein or as modified in the device manufacturer's Quality Management (QM) plan. The modification in the GM
plan shall not affect the form, fit, or function as described herein.

3.2 i i i i i - The design, construction, and physical dimensions shall be as
specified in MIL-STD-883 (see 3.1 herein) for device class M and MIL-1-38535 for device classes Q and V and herein.

3.2.1 Case outlines. The case outlines shall be in accordance with 1.2.4 herein.

3.2.2 JTerminal conngetions. The terminal connections shall be as specified on figure 1.

3.2.3 1Iryth table. The truth table shall be as specified on figure 2.
3.2.4 Logic disaram. The logic diagram shall be as specified on figure 3.

3.2.5 §ui1ghing_ua1gfg£m§_§nd_;g§;_§i;ggix. The switching waveforms and test circuit shall be as specified on

figure 4.

3.2.6 1;;ﬂgig;ign_;g§;_;gnngggign§. The irradiation test connections shall be as specified in table II].

3.3 : B 12 haracteris d_p¢ g on_paramete MiLs. Unless otherwise specified
herein, the electrical performance characteristics and postirradiation parameter limits are as specified in table I
and shall apply over the full case operating temperature range.

and po dia

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

3.5 Marking. The part shall be marked with the PIN listed in 1.2 herein. Marking for device class M shall be in
accordance With MIL-STD-883 (see 3.1 herein). 1In addition, the manufacturer's PIN may also be marked as listed in
MIL-BUL-103. Marking for device classes Q and V shall be in accordance with MIL-1-38535,

3.5.1 ificatj i - The compliance mark for device class M shall be @ "C" as required in
MIL-STD-883 (see 3.1 herein). The certification mark for device classes Q and V shall be a "QML" or nQn ag required
in MIL-1-38535,

3.6 ifi { i - For device class M, a certificate of compliance shall be required from a
manufacturer in order to be listed as an approved source of supply in MiL-BUL-103 (see 6.7.2 herein). For device
classes @ and Vv, a certificate of compliance shall be required from a QML-38535 listed manufacturer in order to supply
to the requirements of this drawing (see 6.7.1 herein). The certificate of compliance submitted to DESC-EC prior to
listing as an approved source of supply for this drawing shall affirm that the manufacturer's product meets, for
device class M, the requirements of MIL-STD-883 (see 3.1 herein), or for device classes Q and V, the requirements of

3.7 ifi - A certificate of conformance as required for device class M in MIL-STD-883 (see
3.1 herein) or for device classes Q@ and V in MIL-1-38535 shall be provided with each lot of microcircuits delivered to
this drawing.
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TABLE I. rical rformance

racteristics.

Test

Symbol

Test conditions 1/
-55°C < TQ < +125°C
unless otherwise specified

Device

type

Vee Group A
subgroups

Limits 2/

Min

Max

Unit

High level output
voltage

For all inputs affecting
output under test
Viy = 2.25 V or 0.8v
For atl other inputs
Viy = Ve OF GND
IN cC
Igp = 50 nA

All

M, D, L, R
3

All

4.5V 1,2, 3

4.40

4.40

For all inputs affecting
output under test
Viy=2.75 Vor 0.8v

For all other inputs
Vi = Ve or GND

IN cc

Igp = -50 BA

All

M, D, L, R
3

All

5.5v 1,2, 3

5.40

5.40

Low level output
voltage

For all inputs affecting
output under test
Yy = 2.25 V or 0.8V
For all other inputs
Vi = Vpp or GND
IN C
1o, Y 50 Gk

All

4.5V 1, 2,3

¢.1

M, D, L, R

All

0.1

For all inputs affecting
output under test
Viy =2.75 vor 0.8V
For all other inputs
Viy = Ve OF GND
IDLI! 50 EE

Atl

5.5V 1,2, 3

0.1

M, D, L, R
3/

All

0.1

Input current high

For input under test, V;, =5.5V
For all other inputs
Vin = Vec oF GND

ALl

55V 1

+0.5

+5.0

M, D, L, R
3

ALl

+5.0

Input current low

For input under test, Vyy = GND
For all other inputs
Vin = Vg or GND

ALl

5.5V 1

-0.5

-5.0

M, D, L, R

ALl

-5.0

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
Test Symbol Test conditions 1/ Device Vee Group A Limits 2/ unit
-55°C « Te s +125°C type subgroups
unless otherwise specified Min Max
Output current high I For all inputs affecting output All 4.5v 1 -7.2 mA
(Source) under test, Vin=4.5Vvora.ov
For all other inputs
v =V or GND 2, 3 -6.0
IN C !
o h e,
M, D, L, R ¥ ALl 1 -6.0
Output current low In, For all inputs affecting output All 4.5 v 1 7.2 mA
(Sink) under test, Vi =45Vorpnov
For all other inputs
Vig = or GND 2,3 6.0
IN C ‘
VDUT = O.E v
M, D, L,R % All 1 6.0
Quiescent supply Alee For inputs under test All 5.5v 1, 2,3 1.6 mA
current delta, Viy = Vep - 2.1V
TTL input levels &/ For all otﬁer inputs
VlN = VCC or GND
M,D, L, R 3/ &/ ALl 1 1.6
Quiescent supply Iee ViN = Vpg or GND ALl 5.5v 1 40 HA
current
2,3 750
M,D, L, R 3 ALl 1 750
Input capacitance CiN Vi =50V, Vi, = 0.0 v AlL 5.0v 4 10 pF
f = 1 MHz, see k.4.1c
Power dissipation Cpp ALl 5.0V 4 60 pF
capacitance 2/
5,6 60
Functional test &/ Vi = 2.25 v, ViL=08v ALl 4,5 Vv 7, 8 L H
See 4.4.1b
M, D, L,R ¥ All 7 L H
Propagation delay tonL C =50 pF All 45v 9 2.0 23 ns
time, CP to Gn R = SooQ
/ see figure 4 10, 11 2.0 27
M,D, L, R 3 All 9 2.0 27
t C, =50 pF All 4.5V 9 2.0 19 ns
P
" [ Rp = so0a
rej See figure & 10, 11 2.0 a2
' M, D, L, R 3 AL 9 2.0 22
Propagatjon delay tpHL €, = 50 pF All 45V 9 2.0 25 ns
time, MR to @n RL = 5000
Y94 See figure 4 10, 11 2.0 29
M, D, L, R 3 ALl 9 2.0 29
See footnotes at end of table.
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TABLE 1. lectric racteristi - Continued.

Test Symbol Test conditions 1/ Device Voo Group A Limits 2/ Unit
' -55°C < Tp < +125°C type subgroups
unless otherwise specified Min Max
Output transition Tl C, = 50 pF AlL 4.5 ¥ 9 15 ns
time triu R, = 5000
£> See figure & 10, 1 22
Maximum clock fuax €. =50 pF All 4.5V 9 25 MHZ
freguency RL = 500Q
8/ See figure 4 10, 11 16
Setup time, high tg C = 50 pF All 4.5V 9 12 ns
or low, Dn to CP R, = 5000
8/ See figure & 10, 11 18
Hold time, high or |t C, =50 pF ALl 4.5 v 9 3 ns
low, Dn to CP R, = 500Q
8/ See figure 4 10, 11 3
Removal time, tREM C = 50 pF All 4.5V 9 10 ns
MR to CP RL = 5000
8/ See figure & 10, 11 15
— ty1 €, = 50 pF ALl |45V 9 12 ns
MR pulse width, R, = 5000
low 8/ See figure 4 10, 1 18
CP pulse width, to c = 50 pF ALl 4.5 v 9 20 ns
high or low R = 5000
8/ See figure & 10, 11 30

1/ Each input/output, as applicable, shall be tested at the specified temperature, for the specified limits, to the
tests in table I herein. Output terminals not designated shall be high level logic, low level logic, or open,
except for the Ineo and 8lge tests, the output terminals shall be open. When performing the I.. and Al.. tests,
the current meter shalt be placed in the circuit such that all current flows through the meter.

2/ 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, eas applicable, listed herein.

3/ Devices supplied to this drawing meet all levels M, D, L, and R of irradiation. However, this device is only
tested at the R level. Pre and post irradiation values are identical unless otherwise specified in table 1. When
performing post irradiation electrical measurements for any RHA level, T, = +25°C.

4/ This parameter is guaranteed, if not tested, to the Limit specified in table I herein.

3/ Power dissipation capacitance (Cpp) determines both the power consumption (Pp) and current consumption (Ig).
Where

Pp = (Cpp *+ ) (Ve X Ve + (lee X Vo) *+ (0 x d x Alpe X Vee)d

lg = (Cpp * CP) vccf + Igg v (nx d x Alpp)
f is the frequency of the input signal; n is the number of device inputs at TTL levels; and d is the duty cycle of
the input signal.

6/ The test vectors used to verify the truth table shall, st a minimum, test all functions of each input and output.
All possible input to output logic patterns per function shall be guaranteed, if not tested, to the truth table in
figure 2 herein. For Vg, measurements, L < 0.5vandH 24.0V.

I/ AC limits at Vo = 5.5 V are equal to the limits at Voo = 4.5 V. For propagation delay tests, all paths must be
tested.

8/ This parameter is guaranteed but not tested. This parameter is characterized upon initial design or process
changes which affect this characteristic.
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Device type 01
Case outlines C and X
Terminal number Terminal symbol
1 MR
2 Q0
3 [2]H]
4 D1
5 Q1
6 Q2
7 D2
8 D3
9 Q3
10 GND
1 cp
12 Q4
13 D4
14 D5
15 Q5
16 Q6
17 D6
18 D7
19 Q7
20 Ve
FIGURE 1. min, N .
Inputs Outputs
MR cp bn Qan
L X X L
H 1 H H
H 1 L L
H L X Qo0
H = High voltage level
L = Low voltage level
X = Don't care
T = Low-to-high clock transition
Q0 = The (evel of Q established by the last low-to-high
transition of the clock
FIGURE 2. Jruth table.
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DO (1} D2 03 D4 05 D6 D7
ce
. R . .
—Jﬁ)o—i 5] J_LJ_ ’ﬂL’_lL’.ﬂl_a_Dn
CL_ - - _ - - - CL—
AN
ﬁio—[>o—>cﬁ T —3 3
00 o1 Q2 03 04 05 06
FIGURE 3. Loajc diearam.
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1
fuax
t- r'— or——— b ) —— ——I ——a
3.0V
CPn 2.; x
INPUT [1).3 v
. 0.0 Vv
- PLH1 teuLt
oo
On
DUTPUT 1.3 v
20X
Y
. 3.0v
MR
INPUT 1.3 v
, 0.0 v
tu r=tREM
3.0V
ce
INPUT 1.3 v
0.0v
~| tpu I-—
VoH
On '
OUTPUT 1.3 v
Voo
FIGURE 4. switchina woveforms and test circyit.
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3.0V
%1.3 v
- l ov

3.0v

1.3 v

TEST
out POINT

3. lr"|put signal from pulse generstor: Vv, = 0.0 V to 3.0 v; PRR g 10 MHKz; t
shall be measured from 0.3 V to 2.7 V and from 2.7 V to 0.3 V, respective[y.

NOTES:
1. €, =50 pF minimum or equivalent (includes test jig and probe capacitance).
2. R/ =500Q or equivalent.

£3.0ns; tg < 3.0 ns; tp and tg¢

FIGURE 4. Switching waveforms and test circuit - Continued.
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N —

3.8 Notificati f chapge for device clasg for device cla ificati
. 18 on of change for ice 2lass M~' ¢ class M, notification to DESC-EC of change of pe
(see 6.2 herein) involving devices acquired to this drawing ig requir;d for any change as defined in M?L-srn?qggucr

3.9 verification and review for device class M., For device class M, DESC, DESC's agent, and the acquiring activity

retain the option to review the manufacturer's facility and spplicable required doc i
. = ~ 2 pcunentation. Of fshare docum i
shall be mage available onshore at the option of The reviewer. entation

3.10 Mic jreul roup assi nt for device clags M. Device class M devi C i i

) ) c s M. 55 evices covered by this drawing shal i
microcircuit group number 38 (see MIL-T1-38535, appendix A). 9 ¢ e in
4. QUALITY ASSURANCE PROVISIONS

4.1 Sampii and ipspecti For device class M, sampling and inspection procedurcs shall be in accordance with
MIL-$TD-883 (see 3.% herein). for device classes @ and V, sampling and inspection procedures shali be in éc:ordance
with MIL-1-38535 or as modified in the device manufacturer's Quality Management (QM) plan. The modification in the GM
plan shall not affect the form, fit, or fumction as described herein.

4,2 Screening. For device class M, screening shall be in eccordance with mcthod 5004 of MIL-ST0-883, and snhall Be
conducted on all devices prior to quality conformance inspection. For device classes 6 and ¥, screening shall be in

accordance with MIL-1-38535, and shall be conducted on atl devices prior to gqualification and technology cemformance
inspection.

4.2.1 additjonsl eriteria for device class M.

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

(1) Test condition A,, 8, € or D. The test circuit shall be maintained by the manufacturer under document
revision levet control and shall be made available to the preparing or acquiring activity upan request.
The test circutt shall specify the inputs, outputs, biases, and power dissipation, as applicable, in
accordance with the intent specified in test method 1015

(2) 1, = +125°¢C, mi Al mum .

p. Interim and final electrical test parameters shalt be as specified in table {JA herein.

4.2,2 aAdditiongl critecis for device classes Q_and V.

a. The burn-in test duration, test condition and test temperature, or approved alternatives shall be as specified
in the device manufacturer's OM plam in accordance with M1t -1-38535. the burn-in test circuit shall be
maintained under document revision level control of the device manufacturer’'s Technoleogy Review Board (TR8)
accordamce with MIL-1-38535 and shall be made available to the acquiring or preparing activity upon reguest.
The test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in
sccordance with the intent specified in test method 101S.

i

». Interim and final elecirical test parametersd shall be as specificd 1n table TIA hercir.

c. Additional sereening for device class vV beyond the requiraments of device class 0 shall be as specified in
appendix B of MIL-1-3853% or as modified in the device manufacturer's Quality Monagemsnt (QM) plan.

4.3 Qualification inspectjon for device classes Q@ and Y. Qualification ingspection for device classes Q and V shell
be in accordance with MIL-1-38535, ‘Inspections to be performed shatt be those specificd im MIt-1-38535 and herein for
groups A, B, C, 0, and E inspections (sce 4.4.1 through 4.4.4).

4.3.1 Electrostatic dischsrge sensiyivity (€SQS) quatifigation inspection. ESB5 testing shall be performed in
accordance with MIL-STD-883, method 3015, ESDS testing shall be meosured only for initial qualification and aftrer
procass or degign changes which may affect ESRS clagnification.

4.4 Cynformance ingpection. Quality conformance ingpection for Jdevice clazs M ghall be in accordance with
MIL-$TD-883 (see 3.1 herein) and as specified herein. [nspections to be periormed for device class M shall be those
specified in method 5005 of MIL-STD-883 and herein for groups A, B, C, 0, and £ inspections (sec {.4.1 through 4.4.4).
Technology confermance inspection for classes @ and V shall be in accordance with MIL-1-3853% or as specitied in OM
plan including groups A, B, C, D, and E inspections and as specified hercin except where oprion 2 of MIL-1-38535
permits alternate in-{ine control testing.
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.1

r AJ ect i

Tests shall be as specified in table IIA herein.

For device class M, subgroups 7 and 8 tests shall be suf
subgroups 7 and 8 shall incl

For device classes Q and v,

Cyy and Cpp shall be measured only for initial qualification and after
awe Ciy shall be measured between the designated termi
tests shall be sufficient to validate the limits defin

4.4.2 Group C jnspection.

I1A herein.

¢t capacitance.
For CIN and CPD'

ficient to verify the truth table in figure 2 herein.
ude verifying the functionality of the device.

process or design changes which may
nal and GND at a frequency of 1 MHz.
ed in table I herein.

The group C inspection end-point electrical parameters shall be as specified in table

TABLE [IA. ic regui ts.
Subgroups Subgroups
Test requirements (in accordance with (in accordance with
MIL-STD-883, MIL-1-38535, table 111)
TM 5005, table I)
Device Device Device
class M class @ class v
Interim electrical 1, 7,9 1,7, 9 1.7, 9
parameters (see 4.2)
Final electrical 1,2, 3,7, 1, 2,3, 7, 1, 2,3,7,
parameters (see4.2) 8,9 10, 1 8, 9, 10, 11 8, 9, 10, 11
v v &y
Group A test 1,2,3,4,5, 6, 1,2,3,4,5, 6, 1,2,3,4,5,6,
requirements (see 4.4) 7, 8,9, 10, 1 7, 8,9, 10, 11 7, B, 9, 10, 13

Group C end-point electrical

1,2 3,7.8,09,

1,2,3,7,8,9,

parameters (see 4.4)

parameters (see 4.4) 10, N 10, 11 10, 11
Group D end-point electrical 1, 7,9 1, 7,9 1, 7,9
parameters (see 4.4)
Group E end-point electrical 1, 7, 9 1, 7, 9 1, 7, 9

1/ PDA applies to subgroups 1

2/ PDA applies to subgroups 1,
3/ Delta limits as specified in table IIB herein s

and the delta values shall
parameters (see table I).

TABLE 1IB, rn-§

and 7.
7, 9, and deltas.

hall be required where specified,
be completed with reference to the zero hour electrical

Parameters 1/

Delta Limits

Iec

+12 pA

ToL/loy

-15%

1/ These parameters shall be recor

and life test to determine delta limits.

ded before and after the required burn-in
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4.4.2.1 Additional criteria for device class M. Steady-state Life test conditions, method 1005 of MIL-STD-883:

a. Test condition A, B, C or D. The test circuit shall be maintained by the manufacturer under document revision
level control and shall be made available to the preparing or acquiring activity upon request. The test
circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance with
the intent specified in test method 1005.

b. T, = +125°C, minimum.
c. Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.

4.4.2.2 Additional criteria for device classes Q gnd 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-1-38535. The test circuit shall be maintained under document revision level control by the device
manufacturer's TRB, in accordance with MIL-1-38535, and shall be made available to the acquiring or preparing activity
upon request. The test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in
accordance with the intent specified in test method 1005.

4.4.3 Group D inspection. The group D inspection end-point electrical parameters shall be as specified in table
LIA herein.

4.4.4 Group E inspection. Group E inspection is required only for parts intended to be marked as radiation
hardness assured (see 3.5 herein). RHA levels for device classes M, Q, and V shall be as specified in MIL-1-38535.
End-point electrical parameters shall be as specified in table 1I1A herein.

4.4.4.1 Iotal dose irradiation testing. Total dose irradiation testing shall be performed in accordance with
MIL-STD-883, test method 1019 and as specified herein.

4.4.4.1.1 Accelerated aging testing. Accelerated aging testing shall be performed on all devices requiring a RHA
level greater than 5k rads (Si). The post-anneal end-point electrical parameter timits shall be as specified in table
I herein and shall be the pre-irradiation end-point electrical parameter limit at 25°C +5*C. Testing shall be

performed at initial qualification and after any design or process changes which may affect the RHA response of the
device.

4.4.4.2 Dose rate indyced latchup testing. Dose rate induced latchup testing shall be performed in accordance with
test method 1020 of MIL-STD-8B3 and as specified herein (see 1.4 herein). Tests shall be performed on devices, SEC,
or approved test structures at technology qualification and after any design or process changes which may affect the
RHA capability of the process.

4.4.4.3 Dose rate upset testing. Dose rate upset testing shall be performed in accordance with method 1021 of
M1L-STD-883 and herein (see 1.4 herein).

a. Transient dose rate upset testing shall be performed at initial qualification and after any design or process
changes which may affect the RHA performance of the devices. Test 10 devices with 0 defects unless otherwise
specified.

b. Transient dose rate upset testing for class Q and V devices shall be performed as specified by a TRB approved
radiation hardness assurance plan and MIL-1-3B535.

TABLE 111. Irradiation tesi connections.
Open Ground Vee =5 V +0.5 v
2,5, 6,9, 12, 15, 16, 19 10 1, 3,4, 7,8, 11,13,
1%, 17, 18, 20

NOTE: Each pin except Vpo and GND will have a resistor of 47 kQ ¢ 5% for irradiation testing.
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4.4.4.4 §j P). SEP testing shall be required on class V devices (see 1.4 herein). SEP
testing shall be performed on a technology process on the Standard Evaluation Circuit (SEC) or alternate SEP test
vehicle as approved by the qualifying activity at initial qualification and after any design or process changes which
may affect the upset or latchup characteristics. The recommended test conditions for SEP are as follows:

a. The ion beam angle of incidence shall be between normal to the die surface and 60° to the normal, inclusive
(i.e. 0* < angle < 60°). No shadowing of the ion beam due to fixturing or package related effects is al lowed.

b. The fluence shall be > 100 errors or > 10% ions/cmz.

¢. The flux shall be between 102 and 10° ions/cm®/s.  The cross-section shall be verified to be flux independent
by measuring the cross-section at two flux rates which differ by at least an order of magni tude.

d. The particle range shall be » 20 micron in silicon.

e. The test temperature shall be +25°C and the maximum rated operating temperature £10°C.
f. Bias conditions shall be defines by the manufacturer for latchup measurements.

g. Test four devices with 2ero failures.

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

4.5.1 + Unless otherwise specified, all voltages given are referenced to the microecircuit GND
terminal. Currents given are conventional current and positive when flowing into the referenced terminal.

5. PACKAGING

5.1 i i - The requirements for packaging shalt be in accordance with MIL-STD-883 (see 3.1
herein) for device class M and MIL-1-38535 for device classes Q and V.

6. NOTES

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

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

6.1.2 substitutability. Device class Q devices will replace device class M devices.

6.2 i i $. ALl proposed changes to existing SMD's will be coordinated with the users of
record for the individual documents. This coordination will be accomplished in accordance with MIL-STD-973 using DD
Form 1692, Engineering Change Proposal.

6.3 - Military and industrial users shall inform Defense Electronics Supply Center when a system
application requires configuration control and which SMD's are applicable to that system. DESC will maintain a record
of users and this list will be used for coordination and distribution of changes to the drawings. Users of drawings
covering microelectronic devices (FSC 5962) should contact DESC-EC, telephone (513) 296-6047.

6.4 Comments. Comments on this drawing should be directed to DESC-EC, Dayton, Ohio 45444-5270, or telephone
(513) 296-5377.
6.5 jati initions. The abbreviations, symbols, and definitions used herein are defined
in MIL-1-38535 and MIL-STD-1331, and as foltows:
GND . . . ..o Ve e e e Ground zero voltage potential.
lcc . . L . - Quiescent supply current.
IIL ..................... . Input current low.
IIH c e e e e e e e e e e e « ¢« o+ Input current high.
Ta o e e e e e e * « s+ e« - ... . Ambient temperature.
Tc Ttttttmee sttt .. .. . . Case temperature,
Veg - - - - - e r e e e =+ s - - ... Positive supply voltage.
T I R R T Input terminal-to-GND capacitance.
L, Power dissipation capacitance.
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6.6 One part - one part number gystem. The one part - one part number system described below has been developed to
allow for transitions between identical generic devices covered by the three major microcircuit requirements documents
(MIL-H-38534, MIL-1-38535, and 1.2.1 of MIL-STD-883) without the necessity for the generation of unique PIN*'s. The
three military requirements documents represent different class levels, and previously when a device manufacturer
upgraded military product from one class level to another, the benefits of the upgraded product were unavailable to
the Original Equipment Manufacturer (OEM), that was contractuelly locked into the original unique PIN. By
establishing a one part number system covering all three documents, the OEM can acquire to the highest class level
available for a given generic device to meet system needs without modifying the original contract parts selection

criteria.
Example PIN Manufacturing Document
Military documentation format yngder neWw system source listing listing
New MIL-H-38534 Standard Microcircuit 5962-XXXXXZZ(H or K)YY QML -38534 MIL-BUL-103
Drawings
New MIL-1-38535 Standard Microcircuit 5962-XXXXX22(Q or V)YY QML -38535 MIL-BUL-103
Drawings
New 1.2.1 of MIL-STD-883 Standard 5962 -XXXXX2Z(M)YY MIL-BUL-103 MIL-BUL-103

Microcircuit Drawings

6.7 sources of supply.

6.7.1 Sources of suppbly for device classes @ and V. Sources of supply for device classes Q and V are listed in
QML-38535. The vendors Listed in QML-38535 have submitted a certificate of compliance (see 3.6 herein) to DESC-EC and
have agreed to this drawing.

6.7.2 Approved sources of supply for device class M. Approved sources of supply for class M are Listed in
MIL-BUL-103. The vendors listed in MIL-BUL-103 have agreed to this drawing and a certificate of compliance (see 3.6
herein) has been submitted to and accepted by DESC-EC.

6.8 Additional information. A copy of the following additional data shall be maintained and available from the
device manufacturer:

a. RHA upset levels.

b. Test conditions (SEP).

c. Number of upsets (SEP).

d. Nunbe; of transients (SEP).

e. Occurrence of latchup (SEP).
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