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1. SCOPE

1.1 Scope. This drawing forms a part of a one part - one part number documentation system (see 6.6 herein). Two
product assurance classes consisting of military high reliability (device classes B, Q, and M) and space application
(device classes S and 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-883, “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 - 91609 0 M X X
| I | [ f I
| I I I I I
R ) . | . 1
Federal RHA Device Device Case Lead
stock class designator type class outline finish
designator  (See 1.2.1) (See 1.2.2) designator (See 1.2.4) (See 1.2.5)
\ / (See 1.2.3)

\/
Drawing number

1.2.1 Radiation hardness assurance (RHA) designator. Device classes M, B, and S RHA marked devices shall meet the
MIL-M-38510 specified RHA levels and shall be marked with the appropriate RHA designator. Device classes Q and V RHA
marked devices shall meet the MIL-I-38535 specified RHA levels and shall be marked with the appropriate RHA
designator. A dash (-) indicates a non-RHA device.

1.2.2 Device type(s). The device type(s) shall identify the circuit function as follows:

Device type Generic number Circuit function
01 S4ACTB18 8-bit diagnostic register, TTL compatible inputs

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

Device class Device requirements documentation
M Vendor self-certification to the requirements for non-JAN class B

microcircuits in accordance with 1.2.1 of MIL~-STD-883
BorsS Certification and qualification to MIL-M-38510
QorV Certification and qualification to MIL-1-38535
1.2.4 Case outline(s). For device classes M, B, and $, case outline(s) shall meet the requirements in appendix C

of MIL-M~38510 and as listed below. For device classes Q and V, case outline(s) shall meet the requirements of
MIL-1-38535, appendix C of MIL-M-38510, and as listed below.

Outline letter Case outline

K F-6 (24-lead, .640" x .420" x .090"), flat package

L D-9 (24-lead, 1.280" x .310" x .200"), dual-in-line package

3 C-4 (28-lead, 460" x .460" x .100"), square chip carrier package
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for use in specifications when Lead finishes A, B, and C are considered acceptable and interchangeable without

preference.

1.3 Absolute maximum ratings. 1/

Supply voltage range - = - -~ = = = = = = = = = = = = :g-s V dc to +7.0 VOd; 4
DC input voltage =~ = = = = = = = « = = = =~ -~~~ .3 Vde to Vo + 0.5 Vde
DC output voltage -~ - = = = = = = = = = = - = = = = = -0.5 Vv dc to Vgg + 0.5 Vde
Clamp diode current = -~ = = = = = = = = - - ~ - = ~ = +20 mA
0C output current (per pin) = = = = = = = = - - - = - +50 mA
p1s Vcc or GND current (per pin} = = = —= - = = = = ~ = £450 mA
Storage temperature range -~ - - - - - - -~ - - =~ - = = -65°C to +150°C
Maximum power dissipation (Pp) = = = -~ -=-~-~--- 500 oW
Lead temperature (soldering, 10 seconds)- - - - ~ - - +300°¢C
Thermal resistance, junction-to-case (GJC) ----- See MIL-M-38510, appendix C
Junction temperature (T ;) 2/ - ~-=--=-=--=-=-~-~ +175°C
1.4 Recommended operating conditions.
Supply voltage range (Vcc) -------------- +4.5 V dc to +5.5 V dc
Input voltage range - ~ = = = = = = = = - - - - - =~ = 0.0 Vv dc to Ve,
Output voltage range~ - = = = = = = = = = = = = = - ~ 0.0 Vv dc to VSC
Case operating temperature range (T.) - = - - - = - - -55°C to +125°C
Input rise or fall times:
Vapr T 4.5V, 55V == c o oo momnaaean—- 8 ns/V
Minimum setup time, DOn to PCLK (ts1):
Te = +259C, Vain 2 4.5V = = - = - - - = = = ===~ 4.0 ns
TC = -55°c, +985%, Vo = 45V --=------ 60ns
Minimum setup time, MODE to PCLK (1 5):
Te = 425°C, Vo S 4.5V - = = = = 2 v v e v e - 4.5 ns
TC = -557C, +i85°C, Vo =45V e - - - - 6.0 ns
Minimum setup time, Yn to OCLK (tSS):
Te * 425°C, Von 2 4.5V - = = = 2 = s s e e v ee - 2.5 ns
T~ = =55°C, +$£5°C, Vee = 4.5V =~ = =2 e a = - - 2.5 ns
Minimum setup time, MODE to DCLK (ts4):
Te = +25°C, Vp 2 4.5V = = = = a0« = = = o ==~ 4.0 ns
10 = -s50c, +ifsec, Voo =4SV - oo oo 4.5 ns
Minimum setup time, SDI to DCLK (tss): .
Tp =#425°C, Ve =45V - == -om oo e 3.5 ns
TC = -55°¢, +$55°C, Vee = 45V === === 4.5 ns
Minimum setup time, DCLK to PCLK (tsé):
Te = +25°C, Vp0r 2 4.5V - = - - -2 - - - - - - - - 9.0 ns
T. = -55°C, +$55°c, Vep =45V -« === == o - 11.5 ns
Minimum setup time, PCLK to DCLK (ts7):
Te =425°C, Ve S 4.5V - === osvmome o 11.0 ns
T. = =55°C, +$£S°C, Vee = 4S5V e meee-- 12.5 ns
Minimum hold time, Dn to PCLK (th1):
Tc = 425°C, Vo n 2 4.5V - = = = = = - - = = = - - - 1.0 ns
Te = -55°C, +$SS°C, Vee =45V --------- 1.0 ns

1/ Unless otherwise specified, all voltages are referenced to GND.
2/ Maximum junction temperature shall not be exceeded except for allowable short duration burn-in screening
conditions in accordance with method 5004 of MIL-STD-883.

1.2.5 Lead finish. The lead finish shall be as specified in MIL-M-38510 for classes M, B, and S or H1L71—38$35 for
classes Q and V. Finish Letter "X" shall not be marked on the microcircuit or its packaging. The "X" designation 1s
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M1n1mum hold t1me, MODE to PCLK (thz):

= 425°C, Voo = 4.5V -=-=-==-=-=-" =" """ 0.0 ns
C = -55°C, +%§S °C, V.. =45V ----- 7777 0.0 ns
H1n1mum hold time, Yn to DCLK (th3)
= 425°C, Voo = 4.5V -=<-=--- - -7 """ 1.0 ns
= -55°C, SSS C Vcc =45V =---=-=--"-"-~ 1.5 ns
H1n1mum hold time, MODE to DCLK (thb):
= 425°C, Voo = 4.5V -=--==--=--- "~ """ 1.0 ns
= -55°C, +%§5 °C, Vee = 45y =-==-==--" 1.0 ns
M1n1mum hold time, SDI to DCLK (ths):
= 425°C, Voo = 4.5V === === ="~ """ 7" 1.0 ns
= =55°C, +SES c V cc” 45V =-=-----=-°"°° 1.0 ns
M1n1mum PCLK pulse w1dth high, low (t 1)
= 425°C, Voo = 4.5V --=-- == === 77" 3.0 ns
- Tosec, W¥Bsoc, V=4SV - C 3.5 ns
M1n1mum OCLK puLse w1dth high, low (% 2
= +25°C, V. = 45V =-=--=---=-- -7 777" 3.0ns
- Teaec, Wffse c Vc S4SV mmmmmmm- 3.0 ns
Max1mum clock freguency %fmax):
Tc = +25°C, V =45V -==--=-=-~"="~-==°=7 100 MHz
102 sec, wifsee, Ve =4SV T 100 HHz
1.5 Digital logic testing for device classes Q and V.
Fault coverage measurement of manufacturing
logic tests (MIL-STD-883, test method 5012)- - = - = XX percent 3/

2. APPLICABLE DOCUMENTS

ations, standards, bulletin, and handbook. Unless otherwise specified, the following
and handbook of the issue listed in that issue of the Department of Defense Index
{ this drawing to the extent specified

2.1 Government specific

spec1f1catlons, standards, bulletin,
of Specifications and Standards specified in the solicitation, form a part ©

herein.
SPECIFICATIONS
MILITARY
MIL-M-38510 - Microcircuits, General 5pec1fication for.
MIL-1-38535 - Integrated Circuits, Manufacturing, General specification for.
STANDARDS
MILITARY
MIL-STD-480 - Cconfiguration Control- Engineering Changes, peviations and Waivers.
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
BULLETIN
MILITARY
MIL-8UL-103 - List of Standardized Military Drawings (SMD*s).

3/ values will be added when they become available.
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HANDBOOK
MILITARY
MIL.-HDBK-780 - standardized Military Drawings.

(Copies of the specifications, 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 oOrder of precedence. In the event of a conflict between the text of this drawing and the references cited
herein, the text of this drawing shall take precedence.

3. REQUIREMENTS

3.1 Item requirements. 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 B and § shall be in accordance with MIL-M-38510 and as
specified herein. For device classes B and §, a full electrical characterization table for each device type shall be
included in this SMD. The individual item requirements for device classes Q and V shall be in accordance with
MIL-I-38535, the device manufacturer's Quality Management (QM) plan, and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and physical dimensions shall be as
specified in MIL-M-38510 for device classes M, B, and S and MIL-1-38535 for device classes @ and V and herein.

3.2.1 case outline(s). The case outline(s) shall be in accordance with 1.2.4 herein.

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

3.2.3 Truth table. The truth table shall be as specified on figure 2.
3.2.4 Block diagram. The block diagram shail be as specified on figure 3.
3.3 Electrical performance characteristics and postirradiation parameter limits. Unless otherwise specified

herein, the electrical performance characteristics and postirradiation parameter Limits are as specified in table I
and shall apply over the full case operating temperature range.

3.4 Electrical test requirements. The electrical test requirements shall be the subgroups specified in table 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). In addition, the manufacturer's PIN may also be marked as listed in
MIL-BUL-103. Marking for device classes B and S shall be in accordance with MIL-M-38510. Marking for device classes
Q and V shall be in accordance with MIL-I-38535.

3.5.1 certification/compliance mark. The compliance mark for device class M shall be a "C" as required in
MIL-STD-883 (see 3.1 herein). The certification mark for device classes B and S shall be a "J" or "JAN" as required
in MIL-M-38510. The certification mark for device classes Q and V shall be a "QML" as required in MIL-I-38535.
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3.6 Certificate of compliance. 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 6.7.3 herein). For device
classes Q and V, a certificate of comptiance shall be required from a QML-38535 listed manufacturer in order to supply
to the requirements of this drawing (see 6.7.2 herein). The certificate of compliance submitted to DESC-ECS prior to
tisting as an approved source of supply for this drawing shatl affirm that the manufacturer's product meets, for
device class N the requirements of MIL-5TD-883 (see 3.1 herein), or for device classes Q and Vv, the reguirements of
MIL-1-38535 and the requirements herein.

3.7 Ccertificate of conformance. A certificate of conformance as required for device class M in MIL-STD-883 (see
3.1 herein) or device classes B and S in MIL-M-38510 or for device classes Q and V in MIL-I-38535 shall be provided
with each lot of microcircuits delivered to this drawing.

3.8 Notification of change for device class M. For device class M, notification to DESC-ECS of change of product
(see 6.2 herein) involving devices acquired to this drawing is required for any change as defined in MIL-STD-480.

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 applicable required documentation. Offshore documentation
shall be made available onshore at the option of the reviewer.

3.10 Microcircuit group assignment for device classes M, 8, and S. Device classes M, B, and S devices covered by
this drawing shall be in microcircuit group number 40 (see MIL-M-38510, appendix E).

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

4.1 sampling_and inspection. For device class M, sampling and inspection procedures shall be in accordance with
section 4 of MIL-M-38510 to the extent specified in MIL-5TD-883 (see 3.1 herein). For device classes B and S,
sampling and inspection procedures shall be in accordance with MIL-M~38510 and method 5005 of MIL-STD-883, except as
modified herein. For device classes Q and V, sampling and inspection procedures shall be in accordance with
MIL-1-38535 and the device manufacturer’s QM plan.

4.2 Screening. For device class M, screening shall be in accordance with method 5004 of MIL-STD-883, and shall be
conducted on all devices prior to quality conformance inspection. For device classes B and S, screening shall be in
accordance with method 5004 of MIL-STD-883, and shall be conducted on all devices prior to qualification and quality
conformance inspection. For device classes Q and V, screening shall be in accordance with MIL-I1-38535, and shall be
conducted on all devices prior to qualification and technology conformance inspection.

4.2.1 Additional criteria for device classes M, B, and S.

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

(1) Test condition A, B, C, or D. For device class M, the test circuit shall be submitted to DESC-ECS for
review with the certificate of compliance. For device classes B and §, the test circuit shall be
submitted to the qualifying activity.

@ 71, = +125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in table IIA herein. Interim electrical
parameter tests prior to burn-in are optional at the discretion of the manufacturer.
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Electrical performance characteristics.

TABLE I.
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TABLE 1I.

Electrical per‘ormance characteristics - “untinued.

l | | |
Test | Symbol | Conditions | Group A | _ Limits | Unit
i | -55°¢C < Te & #125°%¢C | subgroups | | |
| | unless othervise specified | | Min_ | Max |
| | | | | | |
High Level input |VIH | ]Vcc =45V 11,2, 3 | 20| | v
voltage | l I | S
¢ o Ve =55 v | ETI
v =55V .0
| | L€ | | [
| ! | | l | |
Low level input Vi | Weg=45Vv 1,23 | | 0.8 v
voltage | l l | R B
N R Ve =55 v | 1 os
Vv =55V .
| ! L | u L]
| | ! | l | l
lnput leakage IIIL |VIN =00V |vCc =5.5v |1,2, 3 | 1-10.0 | uA
current, SOI, | 1 | ] | i
OCLK, MODE, PCLK, | | ] | | | |
OEY [T V=55V | | | [+10.0 |
| ! | | | ] |
| [ | ! | ! ]
Three-state leakage IIOZH |OEY = v y minimum or ]VCC =55Vv |1,2, 3 | |+10.0 | LA
current, Dn, Yn | |v1 maximum, all | | | | |
I lotker inputs at V.. | ' } | J
| lor GND, Vgyp = 5.5V | | | | |
I L | I | S
| [ | | { | |
’IOZL [OEY = v, minimum or | | | 1-10.0 |
| [VI maximum, all | i | | |
| Iotker inputs at V.. | | | | |
| lor GND, Voyp = 0.0V | | | | |
] | | ! | ! i
_ } l | l | ]
Maximum [../input 3/ |AL..  [Vee = 5.5V, v*L =0.0v, 11,2, 3 | [ 1.6] m
current, S0I, On, | [Vig = Vee - 2.1 I } | !
DCLK, MODE, OEY | ] I | | ]
| l | | I I
Quiescent current [Teew  1Vin = Voo or GND, 11,2, 3 | [160 | A
r Vg = 55 v ! I R
- | e
I
el | I
e | | e |
I
L2 1 l L
| I l [ | |
Input capacitance ;CIN }See 4.4.% } 4 l } 8.0 } pF
l ! l i l I
Output capacitance  |Cq,r !See 4.4 } 4 ; } 15.0 } pf
|
I I I { ! |
Input/output ]cIO |See 4.4.1¢ | 4 | | 15.0 | pF
capacitance | | | | ] |
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
I ! | ! I
Test | Symbol | tonditions | Group A | __ Limits | Unit
| | -55°C £ T, £ +125°¢C | subgroups | | |
| 1 unless otherwise specified | | Min | Max |
| | I I ! |
Power dissipation [Cpp |See &4.4.1¢ | 4 | |170 | pF
capacitance 4/ | | | ] 1 |
| | I | | |
Functional tests | |Tested at v ¢ = 4.5V and repeated | 7, 8 | | |
| lat v c*= S.g v, for all inputs vy, | | | !
| |= 2.2 V or 0.4 V, see 4.4.1d | | | |
| I I I I | I
Propagation delay It |C, =50 pF minisum, |V.. = 4.5V | 9 ] 1.0 | 8.0 ns
time, PCLK to Yn | PHLT IRIC = 5000, I e | N R
5/ | |See figure 4 | | | i |
[tpyy | | | | 1.0 | 8.5
| | I I | J |
| I | I I | I
[tpur | | |10, 11 | 1.0 | 10.0 |
I | I I o
o | | | RERETY
t . .
PLH1
| [ ] | | | |
J I I ! | | I
Propagation delay [tpyo 1€ = 50 pF minimum, [V =45V | 9 | 1.0 |10.0] ns
time, MODE | IR, = 5008, | | R N
to SDO | |see figure 4 | | | | |
5/ ltou | | l | 1.0 | 1.0
I | | I I ! I
| | | | I | I
Itonz | | [10, 1 | 1.0 |12.0|
I I I I b |
I I I I I 1.0 I135I
t . .
PLH2
| ] | I | | |
del I I 50 I 4.5 I 9 I 1.0 I 9.5 I
Propagation delay t ¢, = pF minimm, |[V.. =45V . . ns
time, SDI to SDO | PHLS IRI‘: = 500R, | c« | | |
5/ I |see figure 4 i | | | |
[tous | | 1 | 1.0 | 10.0 |
[ | | ! | | |
| | I [ I | I
[topz | | | 10, 1 | 1.0 | 11.5 |
I I | | PR
e | L e
t . .
PLH3
| ] ) | | | .
See footnotes at end of table.
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Electrical performance characteristics - Continued.

TABLE I.
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TABLE 1. Electrical performance characteristics - Continued.

| I I | !

Test | symbol | Conditions | Group A |__Limits | Unit
| | ~55°C < T < +125°C | subgroups | | f
| | unless otherwise specified | | Min | Max |
| | ! ! | | I

Output disable time, |tp,.> ¢ = 50 pF minimum, |Vo. =45V | 9 | 1.0 | 12.0| ns
DCLK to Dn | IR = ] | [
| ISee f1gure 4 | | | | |
[tp o | ! | [ 1.0 |10.5 |
3/ I | ! | J | !
| ! ! I | I I
|tpuzz | | [10, 1 | 1.0 | 13.5 |
I [ | N I
N | | | 10 | 120
t 1.0 12.0
PLZ2

] | ] ] ! |

1/ Voy and Vo tests will be tested at Vee = 4.5 V. ALl other voltages are guaranteed, but
not tested. Limits shown apply to operation at Vee = 5.0 v £0.5 V. Transmission driving
tests are performed at V.. = 5.5 V with a 2 ms duration maximum.

/ and V tests are guaranteed by the YoH and Vo tests.

/ De“ta I¢ %max)/p1n = 1.6 mA (preferred method), or delta Icc/package < 1.6 mA x the number
of 1nput p1ns/package where delta I.. (max)/data pin = 1.6 mA and delta I.. (max)/control
pin 5 3.0 mA (alternate method).

&/ Power dissipation capacitance (CPD) determines the dynamic power consumption,
= (CPD + CL) (Vcc x Veedf + Lo (Veo), and the dynamic current consumption

(I ) is, I = (CP CL) Vcc f + ICC

5/ AC Limits at 5.5 Voo are equal to Llimits at 4.5 V V.. and guaranteed by testing at 4.5 V

Vee- Minimum ac guaranteed for 5.5 V V.. by guardbang1ng 4.5 V Voo Limits to 1.5 ns

(minimum) .

4.2.2 Additional criteria 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 QM plan in accordance with MIL-1-38535. The burn-in test circuit shall be
submitted to DESC-ECS with the certificate of compliance and shall be under the control of the device
manufacturer's Technology Review Board (TRB) in accordance with MIL-I-38535.

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

¢. Additional screening for device class V beyond the requirements of device class Q shail be as specified in
appendix B of MIL-I-38535 and as detailed in table 1IB herein.

4.3 Qualification inspection.

4.3.1 Qualification inspection for device classes B and 5. GQualification inspection for device classes B and S
shall be in accordance with MIL-M-38510. 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 (see 4.4.1 through 4.4.5).

4.3.2 Qualification inspection for device classes Q and V. Qualification inspection for device classes Q and V
shall be in accordance with MIL-I-38535. Inspections to be performed shall be those specified in MIL-I-38535 and
herein for groups A, B, C, D, and E inspections (see 4.4.1 through 4.4.5).
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Device type

Case outlines

FaY
Q
=
(=N
—

3

Terminal number

Terminal symbol

I
|
I
|
I
I

| I

I |

I I

! |

I I

! |

| | I |
I 1 | OEY | NE_ |
| 2 | btk | oev |
| 3 [ 00 | DCLK |
| 4 | 0 | 0O |
| 5 | D2 | 01 |
| 6 | 03 | b2 |
| 7 | o0& | 03 |
| 8 | 05 | NC |
| 9 | D6 | b4 f
| 10 | o7 | 05 |
| 1 | sbI | 06 |
| 12 | GND | o7 |
| 13 | petk | osor |
| 1% | sbo | ap |
| 15 | v7 | NC |
| 16 | Y6 | PCLK |
| 17 | Ys | sbo }
| 18 | v4 | 7 |
| 19 | Y3 () |
| 20 j Y | Ys |
| 21 | M | Y& |
I 22 | vo | NC I
| 23 | MoDE ] Y3

I 2 [ v | 2 I
I 25 [ == i
| 26 | - | YO |
] 27 | - | mooe |
I 28 I P Vee |
I ] ] I

NC = No connection
I I
|__Pin names Description |
I I I
| 0y-0- | Data inputs |
| sb1 | Serial data input |
| DCLK | Diagnostics clock |
| MODE | Control input |
| PCLK | Pipeline register clock |
| OEY | Output enable input ]
| sDO | Serial data output ]
} Yo~ Y7 } Data outputs }
FIGURE 1. TYerminal connections.
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FIGURE 2. Truth table.

I I I
| Inputs | outputs { Operation
| I ! ! ! I |
|_SDI | MODE | DCLK | PCLK | SDO | Diagnostic register | Pipeline register |
! I I | | {
fx | v |/ | x |s?7 { 51<81 - 1, | N/A | serial shift;
| | | | | | S0<sDI | | by-0q disabled
| ] | | ! 1 | i
I | | oo I I {
X | L ] x|/ |st | N/A | P1<d | Normal load
I | I [ [ I I [ pipeline
| | L i ] ] ! | register
I | [ | | | I
v | w | /| x v | $1<11 | N/A | Load
| ! I I ! I | | diagnostic
| | | | | | | | register from
| ! | [ ] | | | Y; D1 disabled
| I I oo I | I
Ix | A | x | _/ | sbor| N/A | P1<s1 | Load pipeline
| | | | ] | | | register from
| | | | ] | | | diagnostic
| | | ] | | | i register
! | o I ! I I
|[H | H }_/ | X | H | Hold | N/A |Hold diagnostic
| | | | | [ | | register; D1
| I L | 1 | I | enabled

H = HIGH voltage level

L = LOW voltage level

X = Immaterial

/ = LOW~to-HIGH clock transition
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8-BIT DIAGNOSTIC REGISTER

DCLK

FIGURE 3.

Block diagram.
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SDI ™ g-gIT
DCLK #» DIAGNOSTI SDO
_mj REGISTER
e
“1s7-s0
—
"ﬂ——g D a
— NG
Y v
MODE MULTIPLEXER
8-BIT
PCLK - & OUTPUT
REGISTER
P7-PO
QEY
Y7-Y0
FIGURE 3. Block diagram - Continued.
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Device types 01 and 02 OGND

Ve 02 X Voo
OTHER INPUTS @OPEN
TIED HIGH ?
OR LOW AS q
REQUIRED L
VIN DUT
PULSE
GENERATOR

= Preferred method
GND = tPHl and t
2xVo.=t

"

e~ ez 279 tpg
Open = ToLy and TonL
Alternate method

gpe"v= tpuz- ‘Pzn& tpns and Ty
X Voo = tpyz and tpy

NOTE: Ry = 50R, C, = 50 pF minimum, includes probe and jig capacitance, R = 502, or equivalent.

te tt
~ 20V
e 90 %
SAME PHASE
INPUT TRANSITION — 1.5V
10%
0.0V
- tPLH — et~ tPHL
V
———-—90"/.OH
OUTPUT -  50% OF VCC
iQ
1 -
r ’1 I-i QQOL
’ h g
--;:;LN f 1 3.0V
OPPOSITE PHASE — 1.5
INPUT TRANSITION
I . - 0.0V
NOTE: t., t, = 3.0 ns, 10 percent to 90 percent, or equivalent.

FIGURE 4. Test circuit and switching waveforms.
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ENABLE TIMES

CONTROL
INPUT
Lz —= |=
- 3.0V
THREE-STATE 50% OF Vee
TO LOW
VoL
VOH
THREE-STATE —_—
10 HIGH 50X OF VCC
0.0V
DISABLE TIMES
. 'fr-
3.0V
CONTROL
INPUT 1.5v
0.0V
- oLz - & vee
LOW TO 20X OF Voo (PREFERRED METHOD)
THREE-STATE E—
| 10% OF Vo (ALTERNATE METHOD)
~ZGND
pe——— toy ————
- X V(e
80X OF VCC (PREFERRED METHOD)
HIGH TO — |
THREE-STATE 90X OF Voo (ALTERNATE METHOD)
~ GND
FIGURE 4. Test circuit and switching waveforms - Continued.
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{ < 3V
DATA / 4
INPUT ><>Q<>: Yy — L5 V
)7 - QV
"QI_J
e tg —*
TIMING / 5V
INPUT N — L5V
ov
LOW- HIGH-LOW | / SV
INPUT PULSE .5V
ov
fe—tw
le———— tw 3V
INPUT PULSE N :
oV
FIGURE 4. Test circuit and switching waveforms - Continued.
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4.4 Conformance inspection. Quality conformance inspection for device class M shall be in accordance with
MIL-STD-883 (see 3.1 herein) and as specified herein. Quality conformance inspection for device classes B and S shall
be in accordance with MIL-M-38510 and as specified herein. Inspections to be performed for device classes M, B, and $
shall be those specified in method 5005 of MIL-STD~883 and herein for groups A, B, C, D, and E inspections (see 4.4.1
through 4.4.5). Technology conformance inspection for classes Q and V shall be in accordance with MIL-I-38535
including groups A, B, C, D, and E inspections and as specified herein except where option 2 of MIL-1-38535 permits
alternate in-line control testing.

4.4.1 Group A inspection.

a. Tests shall be as specified in table IIA herein.
b. Subgroups 5 and 6 in table I, method 5005 of MIL-STD-883 shall be omitted.

¢. Subgroup 4 (CIN’ Coyt/ CIN/ uT and ¢ measurements) shall be measured only for the initial test and after
process or design changes wg1ch nay a?fect capacitance. Capacitance shall be measured between the input
terminal and GND at a frequency of 1 MHz. Test all applicable pins on 5 devices with zero failures.

d. For device class M, subgroups 7 and 8 tests shall be sufficient to verify the truth table. For device classes
B and S, subgroups 7 and 8 tests shall be sufficient to verify the truth table as approved by the qualifying
activity. For device classes Q and V, subgroups 7 and 8 shatl include verifying the functionality of the
device; these tests shall have been fault graded in accordance with MIL-STD-883, test method 5012 (see 1.5
herein),

4.4.2 Group B inspection. The group B inspection end-point electrical parameters shall be as specified in table
1IA herein.

4.4.3 Group C inspection. The group C inspection end-point electrical parameters shall be as specified in table
11A herein.

4.4.3.1 Additional criteria for device classes M, B, and S. Steady-state life test conditions, method 1005 of
MIL-STD-883:

a. Test condition A, B, C, or D. For device class M, the test circuit shall be submitted to DESC-ECS for review
with the certificate of compliance. For device classes B and S, the test circuit shall be submitted to the
qualifying activity.

b. T, = +125°C, minimum.
c. Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.
4.4.3.2 Additional criteria for device classes Q and V. The steady-state life test duration, test condition and
test temperature or approved alternatives shall be as specified in the device manufacturer's GM plan in accordance

with MIL~-I-38535. The steady-state {ife test circuit shall be submitted to DESC-ECS with the certificate of
compliance and shall be under the control of the device manufacturer's TRB in accordance with MIL-I-38535.

4.4.4 Group D inspection. The group D inspection end-point electrical parameters shall be as specified in table
IIA herein.
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TABLE IIA. Electrical test requirements.
| ! I
| | Subgroups Subgroups |
| Test requirements | (per method 5005, table I) (per MIL-I-38535, |
I | table [11) |
I I I I I I
| | Device | Device | Device | Device | Device |
| | class | class | class | class | class |
I [ | 8 | s | a v |
I I I | I I I
| Interim electrical | | 1 | 1 |1 |1 |
|___parameters (see 4.2) | 1 | | l |
| I I | I | I
I T oy - Py b2/ I
| Final electrical 11,2,3,7, 11,2,3,7, 11,2,3,7, |1,2,3,7, 11,2,3,7, |
| __parameters (see 4.2) 18,9 18,2,10,11 18,9,10,11 18,9,10,11 _ 18,9,10,11 |
| I I ! | ! |
| Group A test [1.2,3,4, 11,2,3,4, [1,2,3,4, 11,2.3,4, 11,2,3,4,
| requirements (see 4.4) |\7.8,9.10,11 |7,8,9,10,11 |7.8,9,10,11 |7,8,9,10,11 |7.8,9,10,11 |
I I I I I I I
| Group B end-point electrical | | i 1,2,3, | | 1,2,3, |
|___parameters (see 4.4) | ] | 9,10,71 | 9,110,171 |
I I I I I | I
| Group € end-point electrical | 1,2,3 i 1,2,3 | | 1,2,3 ! |
| __parameters (see 4.4) | | | I ! |
| I I | | | |
| Group D end-point electrical [ 1,2,3 | 1,2,3 I 1,2,3 | 1,2,3 | 1,2,3
|__parameters (see 4.4) | | ] l I !
I | I I | I I
| Group E end-point electrical | 1,7,9 | 1,7,9 | 1,7,9 | 17,9 | 1.7,9 |
| __parameters (see 4.4) | ! | I | |
1/ PDA applies to subgroup 1.
2/ PDA applies to subgroups 1 and 7.
TABLE IIB. Additional screening for device class V.

I I [ |

| Test | MIL-STD-883, test method | Lot requirement |

| | ] |

I I I |

|Particle impact | 2020 | 100% |

|__noise detection | | |

I I I I

| Internal visual | 2010, condition A or | 100% |

| |_approved alternate i |

| I I I

|Nondestructive } 2023 or | 10Q% |

| _bond pull | approved alternate ] |

| I I I

|Reverse bias burn-in| 1015 | 100% |

I | | |

|Burn-in | 1015, total of 240 hours | 100% |

| | at +125°C | |

I I I I

|Radiographic ] 2012 | 100% I
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4.4.5 Group E inspection. Group E inspection is required only for parts intended to be marked as radiation
hardness assured (see 3.5 herein). RHA lLevels for device classes B, S, Q, and V shall be M, D, R, and H and for
device class M shall be M and D. RHA quality conformance inspection sample tests shall be performed at the RHA Level
specified in the acquisition document.

a. RHA tests for device classes B and S for Levels M, D, R, and H or for device class M for levets M and D shall
be performed through each level to determine at what Levels the devices meet the RHA requirements. These RHA
tests shall be performed for initial qualification and after design or process changes which may affect the
RHA performance of the device.

b. End-point electrical parameters shall be as specified in table IIA herein.

c. Prior to total dose irradiation, each selected sample shall be assembied in its quatified package. It shall
pass the specified group A electrical parameters in table I for subgroups specified in table IIA herein.

d. For device classes M, B, and S, the devices shall be subjected to radiation hardness assured tests as
specified in MIL-M-38510 for RHA level being tested, and meet the postirradiation end-point electrical
parameter Limits as defined in table I at Ty = +25°C 5 percent, after exposure.

e. Prior to and during total dose irradiation testing, the devices shall be biased to establish a worst case
condition as specified in the radiation exposure circuit.

f. For device classes M, B, and S, subgroups 1 and 2 in table V, method 5005 of MIL-STD-883 shall be tested as
appropriate for device construction.

g. When specified in the purchase order or contract, a copy of the RHA delta Limits shall be supplied.
5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-M-38510 for device
classes M, B, and S and MIL-I-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 drawing.

6.1.2 Substitutability. Device classes B and Q devices will replace device class M devices,
6.2 Configuration control of SMD's. 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-481 using DD Form 1693, Engineering Change Proposal (Short Form).

6.3 Record of users. 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-ECS, telephone (513) 296-6022.

6.4 Comments. Comments on this drawing should be directed to DESC-ECS, Dayton, Chio 45444, or
telephone (513) 294-5375.
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6.5 Symbols, definitions, and functional descriptions.

GND = = = = = = = = = = = = Ground zero voltae potential.
lgg==rm=======-=-- Quiescent supply current.

I R Input current low.
Iy==-~==~==~==-~ Input current high.

TC ____________ Case temperature.
Vig===m==-=====- Positive supply voltage.

6.6 One part - one part number system. The one part - one part number system described below has been deveioped to
allow for transitions between identical generic devices covered by the four major microcircuit requirements documents
(MIL-M-38510, MIL-H-38534, MIL-I1-38535, and 1.2.1 of MIL-STD-883) without the necessity for the generation of unique
PIN's. The four military regquirements 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 contractually locked into the original unique PIN.
By establishing a one part number system covering all four 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.

Exampte PIN Manufacturing Document

Military documentation format under new system source listing listing
New MIL-M-38510 Military Detail 5962-XXXXX22(B or S)YY QPL-38510 MIL-BUL-103
specifications (in the SMD format) (Part 1 or 2)
New MIL-H-38534 Standardized Military 5962-XXXXXZZ(H or K)YY QML-38534 MIL-BUL-103
Drawings
New MIL-I-38535 Standardized Military 5962-XXXXX2Z(Q or V)YY QML-38535 MIL-BUL-103
Drawings
New 1.2.1 of M1L-STD-883 Standardized 5962-XXXXXZZ(M)YY NIL-BUL-103 MIL-8UL-103

Military Orawings

6.7 Sources of supply.

6.7.1 Sources of supply for device classes B and S. Sources of supply for device classes B and S are listed in
QPL-38510.

6.7.2 Sources of supply for device classes Q 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-ECS
and have agreed to this drawing.

6.7.3 Approved sources of supply for device class M. Approved sources of supply for class M are Llisted 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-ECS.
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