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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 - 92284 01 M X X
| I | | | |
| | | | l |
I | i | | |
Federat 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 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-1-38535 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 Speed
01 29000 32 Bit streamlined instruction processor 20 MHz
02 29000 32 Bit streamlined instruction processor 16 MHz

1.2.3 Device class designator.
assurance level as follows:

The device class designator shall be a single letter identifying the product

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
B or s Certification and qualification to MIL-M-38510
Qor YV

Certification and qualification to MIL-1-38535

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

Outline Lletter Descriptive designator Terminals Package style

z CMGA9-P169 169 Pin grid array
1.2.5 Lead finish. The lead finish shall be as specified in MIL-M-38510 for classes M, B, and S or MIL-I-38535 for
classes @ and V. Finish letter "X" shall not be marked on the microcircuit or its packaging. The "X" 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/

Supply voltage range
Input voltage range
Storage temperature range P
Maximum power dissipation (Pp) (2/) . .
Lead temperature (soldering, 10 seconds). .
Thermal resistance, junction-to-case (GJC):
Case Z. . . . . . .
Junction temperature (TJ)

1.4 Recommended operating conditions.

Supply voltage (V
Minimum high-Lleve - - -
Maximum low-level input voltage (V L§ P
Case operating temperature range (Tc) P
Maximum low-level SYSCLK input voltage

v ) -
Mini%haYﬁgéﬁ-leveL SYSCLK input voltage

WVinsyscik’

Fault coverage measurement of manufacturing
logic tests (MIL-STD-883, test method 5012) .

+4.5 V dc to +5.5 V dc

-0.5 to V.. +0.5 V dc
-65°C to +$50°C

. 3.3
300°c

See MIL-STD-1835
131.6°C

+4.5 V dc to +5.5 V dc
2.0 vV dc

0.8 V dc

-55°C to +125°C

+0.8 V dc

Vee - 0.8 V dc

1.5 Digital logic testing for device classes Q and V.

XX percent 3/

1/ Stresses above the absolute maximum rating may cause permanent damage to the device.

maximum levels may degrade performance and affect reliability.
2/ Must withstand the added P, due to short circuit test (I,q)
3/ values will be added when they become available.

Extended operation at the
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2. APPLICABLE DOCUMENTS

2.1 Government specifications, standards, bulletin, and handbook. Unless otherwise specified, the following
specifications, standards, bulletin, and handbook of the issue Listed in that issue of the Department of Defense Index
of Specifications and Standards specified in the solicitation, form a part of this drawing to the extent specified

herein.
SPECIFICATIONS
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
MIL-1-38535 - Integrated Circuits, Manufacturing, General Specification for.
STANDARDS
MILITARY )
MIL-STD-480 - Configuration Control-Engineering Changes, Deviations and Waivers.
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
MIL-STD-1835 - Microcircuit Case Outlines.
BULLETIN
MILITARY
MIL-BUL-103 - List of Standardized Military Drawings (SMD's)
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 order 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 S shall be in accordance with MIL-M-38510 and as
specified herein. For device classes B and S, 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-1-38535, 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-I-38535 for device classes Q and V and herein.

3.2.1 cCase outline(s). The case outline(s) shalt 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 Block diagram. The block diagram shall be as specified on figure 2.

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 II.
The electrical tests for each subgroup are defined in table I.
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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 shalt be in accordance with MIL-1-38535.

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-1-38535.

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 @ and V, a certificate of compliance shall be required from a QML-38535 listed manufacturer in order to supply
to the requirements of this drawing (see 6.7.2 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
MIL-1-38535 and the requirements herein.

3.7 Certificate 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-EC 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, B, and S. Device classes M, B, and S devices covered by
this drawing shall be in microcircuit group number 105 (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. QUALITY ASSURANCE PROVISIONS

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-STD-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.
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Electrical performance characteristics.

TABLE I.
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See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

I | I | I |
| Test Symbol | Conditions Group A |Device| Limits | unit |
| | -55°C < T, < #125°¢C subgroups| type | | |
| | | 45vvi <S5y | b | |
| ] Junless otherwise specified | | Min | Max | |
| ! | | | | |
| | 1,2, 3 | A | i
| SYSCLK GND short Ioseno | Vee = 5-0V | 100 mA |
|  cireuit current | | 4/ |
| [ | | |
| | [ | |
i SYSCLK Vo short | Iosyce | Vee =50V | | | 100 | | ma |
| circuit current | | ] | | 47 | | |
| | 1 | [ |
| | | | |
| Input capacitance CIN | £ =1 MHz | 4 | 15 pf |
| | See 4.4.1c | 9/ | |
| | J l I |
| INCLK Input | Cinerk i | 20 pf |
|  capacitance | | ] | | | |
! | | I | I | [
! ) | | | ! I | |
| SYSCLK capacitance I Csyscrk | | | | 90 | pf |
[ | | | | [
1 _ 1 | | n
| Output capacitance Cout } | i | 20 pf |
[ | | | | | I |
| | | | | | | | |
| 170 Pin capacitance | €10 | | | | | 20 | pf |
| | | | | I ! |
| | | | I | I I
| Functional test | see 4.4.1b | 7, 8 | | | | |
| | ] | ] I | |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
| | | | I ! !
Test | Symbol | Conditions |Group A[Device] Limits | Unit |
| | -55°C < T, < +125°¢C |sub- | type | } |
| | | 4.5V < Vee £5.5 v group | |
| | funtess otherwise specified Min | Max |
| | | |
|Test] | | |
| _no. | | | | ! | |
System clock (SYSCLK) | 1 | syscLK, | 10/ 11/ 12/ | 9,70, | O 50 | 125 | ns |
|  period (T | | ] M | | |
| ! | | | l
| | | | 02 60 | 125 ns |
| [ | | ! |
[ | | | I I | ! | !
| SYSCLK at 1.5 v to | 1A| syscLk, | | { 01 | 0.51-1] 0.57T+1| ns |
| | | | | | | | I !
|  SYSCLK at 1.5 V when| | | | | | | | ]
| used as an output | | | | | 02 | 0.5T-2| 0.5T+2| ns |
! | | I ! | | | | |
[ || | | ! | | | |
I b | | [ | l | |
| SYSCLK high time | 2} SYSCLKz | | | o1 | 22 | | ns |
| when used as an | | | | | | | | |
| input | I ! | | | | [ I
| | | | | o2 a7 | [ ns |
| | | | | ! | | | |
! [ | | | | ! | | !
| SYSCLK low time | 3| sysclk, | | | o1 | 19 | | ns |
|  when used as an | | | | | | | | |
| input I | | f | | | | |
| | | | { | 02 |22 | | ns |
| | | | | ! | | | |
[ | [ | | | I | | |
| SYSCLK rise time 13/ | 4 | SYSCLKg | | | ALL | |5 [ ns |
| | | | | | | | 4/ | |
| | | | | ! l | | [
| P l | I ! l | |
| SYSCLK fall time 13/ | 5 | SYSCLK, | | | att i l5 | ns |
| | | | | | [ | 4| |
| | | [ | | | | | l
| | ] | | ! | | | |
| synchronous SYSCLK 14/] 6 | SYSCLK; | 10/ 11/ 12/ |9,10,11] ALL | © | 16 | ns |
|  output valid delay | | | | | | | 157 | |
| | | | ! | ! | | |
| I | | | | f [ | !
| Synchronous SYSCLK | 6A| syscLkg | 10/ 11/ 12/ |9,10,11} ALL | O | 20 | ns |
| output valid delay | | | | | | | 15/ | |
|  for Dgq-D o l | | | | | |
| 0 .l 1 | | n L
J | | | ! | | I | |
| Three-state | 7 SYSCLKq, | 10/ 11/ 12/ | 9,10, | ALL | O | 30 | ns |
| synchronous SYSCLK | | | | 1 | i | | |
|  output invalid | | | | | | | i |
| delay 4/ 16/ 17/ | | I | | | ! | |
! | | | l | | | J |
I —_ ] | | | I | | |
| Synchronous SYSCLK | 8| SYSCLK5 | 10/ 11/ 12/ |9,10,11] AatL | 0 | 16 | ns |
|  output valid delay | | | | | | | 157 | |
| 18/ | | | I | | | | |
! | | | [ ! ! | | [
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
| | | | | | | |
| Test | Symbol | Conditions |Group A|Device| Limits | unit |
| | | -55°C < T. < #+125°¢C |sub~ | type | | [
| | | 4svevg <ssv  qerowp | |1 ||
| | |unless otherwise specified | | Min | Max | |
| | | | 1 | | |
l [Test| ! 1 | |
! | no. | | J ! | | |
| Three-state | 8A| sYSCLKy,| 10/ 11/ 12/ | 9,10, | ALL | O 130 |ns |
|  synchronous SYSCLK | | | 11 | | | | |
| output invalid | ] | | | | | |
| delay 4/ w2 | I | | |
| | | | | | |
| o | | | |
| synchronous input 19| tg | 10/ 11/ 12/ | 9,10, | ALl 15 | ns |
| setup time 197 | | | 1" | | |
| | ! ] ! | [
| | | | | | |
| Synchronous input | 9A] tgp | 10/ 11/ 12/ | ALt 8 | ns |
| setup time for | | | I { {
| D3q-Dg, I3q-1 | | [
I B | ! | !
| | I | | |
| Synchronous input | 98| tgz | 10/ 11/ 12/ | ALL | 16 | | ns |
| setup time for | | | | | | ! | |
|  DRDY | | | [ | | | | |
| [ ] | | | | | | |
[ | | | | | | | | |
| Synchronous input | 10| ty4 | 10/ 11/ 12/ | 9,10, | ALL | 2 | ] ns |
|  hold time 20/ | | | | 11 | | |
| ! [ | [ | | |
| Il I ! | | I
| Asynchronous input [ 111 tpys | | 9,10, | ALl T+10 | | ns
|  minimum pulse width | | | I 1 | | | |
! 21/ | | | | | 4| !
| | | | | |
| | ! | | |
| INCLK Period | 12 | INCLK; | 9,10, | 01 25 | 62.5 | ns
| | | | [ 1 | | ] J
| | | ! | |
| | | | 02 30 | 62.5 |
| | | | | !
| | | | I |
| INCLK to SYSCLK | 12A INCLK2 | | 01 2 | 12 | ns
| delay | | | | | | |
I | | | | | ! | f |
| | | I ! o2 | 2 |15 | |
| 1| | | | | 1 |
| _ [ | | | | | |
| INCLK to SYSCLK | 128] INCLKg | (01 | 2 |12 |ns |
| delay | | [ f | f |
l | | ! ! | | |
| [ | |02 | 2 15 |
| | | | | I | 1 |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

[
|Group A|Device| »Limits

I | | I I
| Test | symbol | Conditions | unit |
| | | -55°C < T, < +125°¢C Jsub- | type | | |
[ | | 4.5V < Vcc <55V |group | | | [ [
| | Junless otherwise specified| | | Min | Max | i
| | | | | | [ | |
| [Test] | | ] | o
| |_no. | ! 10/ 11/ 12/ | 9,10, | | | | I
| INCLK LOW time | 13 | INCLK, | | 1 | 01 | 10 | | ns
I | I ! I I 1 | I I
| | I | I I I | I I
| | | | [02 [12 | | |
I - | | I | | ] | |
I | | I I I J I I
| INCLK HIGH time | 14 | INCLKg | | |01 |10 | | ns
I | I | I I | 1 I I
| | I ! I I I ! | |
I | I | I [ 02 [12 | I |
| | | | | | | | il I
I | I | I | I I I |
| INCLK Rise Time | 15 | INCLKg | | 9,10, | ALt | | 5 | ns |
| & | | [ 1| | I | |
I [ | | I | | | [ I
| ! I | I ! | I | |
| INCLK Fall Time | 16 | INCLK, | | 9,10, | ALL | | 5 | ns |
I 4/ | I I [ 1 l ! I | [
I | ] | | ] ] | | [
| [ | | | | | | | |
| INCLK to deassertion | 17 | INCLKg | 10/ 11/ 12/ | 9,10, | ALL | O | 5 | ns |
| —— [ | | [ ! | ! |
| of RESET (for phase| | | | | | ] | |
| synchronization of | | | | | | | [
| syscL 4/ | I I I I I | I
I | | I | | | L |
I | I I I I I [ |
| WARN synchronous | 18 | touz | | 9,10, | ALL | 4T | | ns |
| deassertion hold | | | | 1 | | | | |
| minimum pulse width| | | | | | |
I | | | | | | |
[ | | | I I [ |
| BINV Synchronous | 19 | BINV, | 10/ 11/ 12/ 9,170,111 01 | © | 815/ | ns
|  output valid delay | | | I I I I
[ from SYSCLK j | | | [ | |
I | I | I 02 0 | 925/ | ns |
| | | | [ | [ |
I | | ] I | f ! |
| Three-state [ 20 | SYSCLKqg] 10/ 11/ 12/ 19,0, | alt | 0 [ 25 | ns |
| synchronous SYSCLK | | | | 1 i |
| output invalid | | | | | | |
| delay for Dap-Dy | | I I | | |
| ey | | | L
I | | ! | l 1 | I I
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.

1/ AlL inputs except SYSCLK and INCLK.

In
~

Verified at T12 max.

W

/ ALL inputs/outputs are TTL compatible for Vine Vi Vou and V5 unless otherwise noted.

(B

/ This parameter limit is not 100% tested but guaranteed by characterization.

I
~

Verified at T1 max.

1o
~

ALl outputs except SYSCLK.

I~
~

Outputs beating; holding TEST active with externally supplied SYSCLK at 100 KHz.

[[e
~

outputs floating; holding RESET active with externally supplied SYSCLK.

R
~

Refer to 4.4.7c.

-
(@]

10/ ALl output timing specifications are for L= 80 pF of loading.

2
-
~

ALL inputs are driven at O V for ViL and 3.0 v for Vins Voo = 4.5 V.

|

12/ See figure 3 for switching test and timing waveforms circuit.
13/ SYSCLK rise and fall times measured between 0.8 V and (V..-1.0 V).
14/ Synchronous outputs relative to SYSCLK rising edge are: Az4-Ags BGRT, R/W SUP/UE, LOCK,

MPGM,-MPGM,, IREQ, IREQT, PIA, DREQ, DREQT,-DREQTj, PDA, OPT,-OPT,, STAT,-STAT; and MSERR.

-
Al
~

The max Limit is not tested at -55°C and 25°C, but guaranteed by +125°C testing.

|

Iz
~

Three-state synchronous outputs relative to SYSCLK rising edge are: A31—A0, R/a, SUP/GE, LOCK,

MPGM1—MPGMO, IREQ, IREQT, PIA, DREQ, DREQT1—DREQT0, PDA, OPTZ-OPTO.

-
~

/ Three-state output inactive test load. Three-state synchronous output invalid delay is measured
as the time to a 500 mV change from prior output level.

/ Synchronous outputs relative to SYSCLK falling edge: IBREQ, DBREQ.

-
o]

I

-
Ned
~

Synchronous inputs are: BREQ, PEN, IRDY, IERR, IBACK, IDERR, DBACK, CDA.

IS

|N
-
~

Asynchronous inputs are: WARN, INTR3-0, TRAP3-0, CNTL1-0 and TEST.

Synchronous inputs are: BREQ, PEN, IRDY, IERR, IBACK, DERR, DBACK, CDA, Igz;-Ip, DRDY, and Dz;-Dg.
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Pin no. Pin name Pin no. Pin name Pin no. Pin name Pin no. Pin name
A-1 GND ¢-10 GND J-16 Ag R-12 STAT
A-2 14 c-11 GND 317 A4 R-13 GND
A-3 Ig c-12 D22 K-1 128 R-14 OPTq
A-4 Do c-13 D¢ K-2 Izs R-15 Ao
A-5 Dy c-14 Vee K-3 GND R-16 Ag
A-6 Dg c-15 D3g K-15 Vee R-17 A7
A-7 Dg Cc-16 D34 K-16 A2 T-1 INCLK
A-8 D11 c-17 A2g K-17 A13 T-2 BREQ
A-9 D12 -1 I11 L1 157 1-3 DERR
A-10 Dqg D-2 I19 L-2 Iog T4 IRDY
A-11 D16 -3 I7 L-3 Vee T-5 WARN
A-12 D18 -4 PIN169 L-15 Vee -6 INTR)
A-13 D2 D-15 Az L-16 At T-7 INTRq
A-14 021 0-16 Aog L-17 A -8 BINV
A-15 Dps D-17 A2¢ M-1 Iog9 T-9 BGRT
A-16 Dp7 E-1 I13 M-2 I3 T-10 DREQ
A-16 GND E-2 112 M-3 GND T-11 Lock
B-1 Ig E-3 Vee M-15 GND 7-12 MSERR
B-2 15 E-15 GND M-16 Ag T-13 STATQ
B-3 Iz E-16 A7 M-17 Aq T-14 SuP/us
B-4 Do E-17 Aoz N-1 134 T-15 OPT4q
B-5 D F-1 I1¢ N-2 TEST T-16 Az
B-6 Dg F-2 115 N-3 SYSCLK T-17 A,
B-7 Dg F-3 114 N-15 GND u-1 GND
B-8 D1g F-15 Az N-16 MPGM4 u-2 PEN
B8-9 D13 F-16 Ay, N-17 MPGMQ u-3 IERR
B-10 D15 F-17 A P-1 CNTLA U-4 1BACK
B-11 D47 6-1 149 p-2 CNTLg u-5 INTR3
B-12 D19 G-2 I48 P-3 PURCLK u-6 INTRq
B-13 Dp3 6-3 147 P-15 Asg u-7 TRAPQ
B-14 Doy G-15 Ao P-16 Ag u-8 IBREQ
B-15 Dog 6-16 AQ P-17 Ag u-9 IREQ
B-16 Dpg 6-17 Ag R-1 RESET u-10 PIA
B-17 Azg H-1 Iog R-2 CDA u-1 R/W
-1 Ig H-2 155 R-3 DRDY u-12 DREQTq
c-2 Ig H-3 Iz R-4 DBACK U-13 DREQTq
-3 I, H-15 GND R-5 GND u-14 STAT4
c-4 Ip H-16 A8 R-6 Vee u-15 IREQT
-5 GND H-17 Aq7 R-7 TRAP1 u-16 OPT;
-6 D3 3-1 Ip3 R-8 GND u-17 GND
-7 D7 3-2 I, R-9 DBREQ
c-8 Vee J-3 GND R-10 PDA
-9 Vee J-15 A1s R-11 Vee

FIGURE 1. Terminal connections.
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INSTRUCTION FETCK UNIT

R-BUS EXECUTION UNIT

INSTRUCTIGN ADDRESS
BUS BUS

] ) ]
| T |
! PC-BUS 30 ! i |
i [6RANCH TARGET I c 3 1
! CACHE | REGISTER I
11 2 X 64 x 32 PROCRAN I | ADORESS ADDRESS A REGISTER
| 1 UNIT GENERATOR FILE |
. i COUNTER 1 AL !
I UNTT ' B !
: ;:] I1-Bus A B :
I _LJ JA-BUS Gl
: l8-Bus 1 ’:
| [Mnstruction] : !
| | PREFETCH 1 | Rreaos A 8 4 1
| L_BUFFER | | WRITE ]
I | | conTROL |
! T T {weERoRy mewacerent| [ 1§ !
I | UNIT i ARITHMETIC LOGIC UNIT| ||
| 1 [ Teerec i FIELD SHIFT UNIT \
| 1| TRANsISTION )| SPECIAL- D-BUS PRIORITIZER
| LOOK-ASIDE PURPOSE INTERFACE
| |} REGISTERS
| | BUFFER | !
| H AND n-sus || !
| | [PROTECTION LoGIc| | INTERFACE || !
2 x 32 x 64 D-BUS
I 1 i RES 1
| | |PHYS ap I (BesS "
| I | |
: :32 H-BUS | Wl R-BUS !
4
1 | | a |
[N T SO E SR [ RO, J
24 FETCH AHEAD INSTRUCTION FETCH
ADDER POINTER
30 30
32
32 2 00
D

FIGURE 2. Block diagram.
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SYSCLK 1.5 V

SYSCLK
SYNCHRONOUS
OUTPUTS

SYSCLK
SYNCHRONOUS
OUTPUTS

BINV

SYNCHRONOUS
INPUTS 1.5 15

INCLK

RESET

HARN

ASYNCHRONOUS Xl,s v XI.S v
INPUTS

INCLK AND ASYNCHRONOUS INPUTS

FIGURE 3. Switching test and timing waveforms circuits.
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0.8 Vv

-

SYSCLK

0.8 v

—-—(G)—

Ver-1.0 V Vec-L-0 v
1.5 v ¢ 1.5 VX

-

%1.5 v

|<@

DEFINITION

SYSCLK

2.0 v 2.0V

1.5V
INCLK 0.8 V ‘ ‘ 0.8 Vv

INCLK TO SYSCLK DELAY

FIGURE 3. Switching test and timing waveforms circuits - Continued.
STANDARDIZED SIZE 5962-92284
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL SHEET
15

DESC FORM 193A
JUL 91

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003




BuT

FIGURE 3. Switching test and timing waveforms circuits - Continued.
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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-1-38535, 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 D. For device class M, the test circuit shall be maintained by the manufacturer under
document revision level control and shali be made available to the preparing or acquiring activity upon
request. For device classes B and S, the test circuit shall be submitted to the qualifying activity. For
device classes M, B, and S, the test circuit shall specify the inputs, outputs, biases, and power
dissipation, as applicable, in accordance with the intent specified in test method 1015.

@ T, = +125°C, minimum.
b. Interim and final electrical test parameters shall be as specified in table II herein.

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
maintained under document revision level control of the device manufacturer's Technology Review Board (TRB) in
accordance with MIL-I1-38535 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 1015.

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

c. Additional screening for device class V beyond the requirements of device class Q shall be as specified in
appendix B of MIL-I-38535.

4.3 Qualification inspection.

4.3.1 Qualification inspection for device classes B and S. Qualification 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 Quatification inspection for device classes Q and V. Qualification inspection for device classes Q and V
shall be in accordance with MIL-I1-38535. Inspections to be performed shall be those specified in MIL-1-38535 and
herein for groups A, B, C, D, and E inspections (see 4.4.1 through 4.4.5).

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 S
shall be those specified in method 5005 of MIL-S$TD-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 shatl be in accordance with MIL-I1-38535
including groups A, B, C, D, and E inspections and as specified herein except where option 2 of MIL-I-38535 permits
alternate in-line control testing.

4.4.1 Group A inspection.

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

b. For device class M, subgroups 7 and 8 tests shall be sufficient to verify the functionality of the device.
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 shall 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).

c. Subgroup 4 (CIN’ CINCLK' Csyscks Cout” C1/q measurements) shall be measured only for the initial test and
after process or design changes which may a?fect capacitance. Sample size is five devices with no failures,
and atl input and output terminals tested.
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TABLE II.

Electrical test requirements.

Test requirements

Subgroups
(in accordance with MIL-STD-883,

Subgroups
(in accordance with

4.4.2 Group B inspection.
herein.

4.4.3 Group C inspection.

Group E end-poi

parameters (see 4.4)

| l l |
| | | |
l | | i
! | method 5005, table I) j MIL-1-38535, table 111) |
| l | |
| | | | | l |
| | Device | Device | Device | Device | Device |
| | class | class | class | class | class |
| | M i B | ] ! Q | v |
I | | 1 | [ l
! | | | | l [
|Interim electrical | | | | | i
| -parameters (see 4.2) | | | | |

| | | | | | |
| i1,2,3,7,8, 11,2,3,7,8, |1,2,3,7,8 |1,2,3,7,8, [1,2, 8, |
|Final electrical | 9,10,11 | 9,10,11 | 9,10,11 | 9,10,11 | 9,1 |
| parameters (see 4.2) | 1/ i 1/ |2/ | 1/ | |
| | | | | { |
| 11,2,3,4,7 1,2, 3 ,4,7, 11,2,3,64,7 11,2,3,4,7, 1,2, 7, |
|Group A test | 8,9,10,1% | 8,9,10,11 |8,9,10,11 1{8,9,10,11 18,9, 1 |
| requirements (see 4.4) | | | | |

| | ! | | { |
| | | | | | |
|Group B end-point electrical | | |1,2,3,7,8 | | |
| parameters (see 4.4) | | | | | |
| ] | | | | |
| | | ! ! l |
|Group C end-point electrical |1,2,3,7,8 (1,2,3,7,8 | i1,2,3,7,8 11,2,3,7,8 |
| parameters (see 4.4) | ! | | |

| | | | | ! |
| | | | | | |
|Group D end-point electrical 11,2,3,7,8 1,2,3,7,8 |1,2,3,7,8 |1,2,3,7,8 11,2,3,7,8 |
| parameters (see 4.4) | | | | |

| | | ! | | |
| | | | | | I
| | ! | | | 1
l | | | I | |
| | | | L | |

nt electrical

1/ PDA applies to subgroup 1.
2/ PDA applies to subgroups 1 and 7.

revision level control and shall be made available to the preparing or acquiring activity upon request.

The group B inspection end-point electrical parameters shall be as specified
For device class S steady-state life tests, the test circuit shall be submitted to the qualifying

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

in table I1I
activity.

in table II

Steady-state life test conditions, method 1005 of

For device class M, the test circuit shall be maintained by the manufacturer under document

For

For device classes M and B,

the test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in

herein.
4.4.3.1 Additional criteria for device classes M and B.
MIL-STD-883:
a. Test condition D.
device class B, the test circuit shall be submitted to the qualifying activity.
accordance with the intent specified in test method 1005.
b. Ty = +125°C, minimum.
c. Test duration:

1,000 hours, except as permitted by method 1005 of MIL-STD-883.
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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 QM plan in accordance
with MIL-I-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.

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

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 levels 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.

a. End-point electrical parameters shall be as specified in table II herein.

b. For device classes M, B, and S, the devices shall be subjected to radiation hardness assured tests as
specified in MIL-M-38510 for the RHA level being tested. For device classes Q and V, the devices or test
vehicle shatl be subjected to radiation hardness assured tests as specified in MIL-1-38535 for the RHA level
being tested. ALl device classes must meet the postirradiation end-point electrical parameter limits as
defined in tablte I at Tp = +25°C #5°C, after exposure, to the subgroups specified in table 11 herein.

c. MWhen 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-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 drawing.

6.1.2 substitutability. Device classes B and Q devices will replace device class M devices.
6.2 Configuration control of SMD's. ALt 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-EC, telephone (513) 296-6047.

6.4 Comments. Comments on this drawing should be directed to DESC-EC, Dayton, Ohio 45444, or telephone
(513) 296-5377.

6.5 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used herein are defined
in MIL-M-38510 and MIL-STD-1331 and Table III.
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TABLE III. Pin_description.

Name and function

Address Bus (three-state output, synchronous)

The Address Bus transfers the byte address for all accesses except burst-mode
accesses. For burst-mode accesses, it transfers the address for the first
access in the sequence.

BGRT

Bus Grant (output, synchronous)

This output signals to an external master that the processor 1is relinquishing
control of the channel in response to BREQ .

BINV

Bus Invalid (output, synchronous)

This output indicates that the address bus and related controls are invalid.
It defines an idle cycle for the channel.

Bus Request (input, synchronous)

This input allows other masters to arbitrate for control of the processor
channel.

CDA

Coprocessor Data Accept (input, synchronous)

This signal allows the coprocessor to indicate the acceptance of operands or
operation_codes. For transfers to the coprocessor, the processor does not
expect a DRDY_response; an active Level on CDA performs the function normally
performed by DRDY. CDA may be active whene "~ the coprocessor is able to
accept transfers.

I
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
I
|
|
| BREQ
I
I
I
l
I
I
I
I
I
I
I
I
I
I
|
|
I
I
I
I
|
I
I

CNTLq-CNTL0

CPU Control (input, asynchronous)

These inputs control the processor mode:

| I
{ CNTL1 CNTL2 Mode =
I I
| 0 0 Load Test Instruction |
| 0 1 Step |
| 1 0 Halt |
| 1 1 Normal |
I |

I
I
I
I
I
l
I
I
I
|
|
I
I
I
|
I
I
I
I
I
|
|
|
I
|
|
|
|
I
I
I
I
I
I
I
I
|
|
|
|
|
|
I
I
I
|
|
|
|
|
|

I
I
I
[
I
I
I
I
|
|
|
|
I
I
I
I
I
I
I
I
|
I
I
I
|
I
I
I
|
I
I
I
I
I
I
I
I
I
I
|
|
I
I
I
|
|
I
I
I
I
|
|
I
I
I
I
I
|
I

DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444

031—00 pata Bus (bidirectional, synchronous)
The Data Bus transfers data to and from the processor for load and store
operations.
|
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Symbol

Name and function

DBACK

Data Burst Acknowledge (input, synchronous)

This input is active whenever a burst-mode data access has been established.
It may be active even though no data are currently being accessed.

DBREQ

Data Burst Request (three-state output, synchronous)

This signal is used to establish a burst-mode data access and to request data
| transfers during a burst-mode data access.
| address bus is being used for an instruction access.
tate in the cycle, with respect to DREQ.

DBREQ may be active even though the
This signal becomes valid

DERR

Data Error (input, synchronous)

This input indicates that an error occurred during the current data access.
for a load, the processor ignores the content of the data bus.
the access is terminated.

For a store,

In either case, a Data Access Exception trap

occurs. The processor ignores this signal if there is no pending data access.

DRDY

Data Ready (input, synchronous)

| For loads, this input indicates that valid data is on the data bus.
stores, it indicates that the access is complete, and that data need no
longer be driven on the data bus. The processor ignores this signal if

there is no pending data access.

For

DREQ

Data Request (three-state output, synchronous)

This signal requests a data access.
access appears on the address bus.

when it is active, the address for the

DREQT, -DREQT,

Data Request Type (three-state output, synchronous)

“x" is a "don't care"):

I f
l DREQT, DREQT, Meaning I
I |
| 0 0 Instruction/data memory access |
| o] 1 Input/output access |
| 1 X Coprocessor transfer |
| |

I
|
|
|
I
I
|
l
|
|
|
I
|
I
|
I
l
|
|
|
I
|
I
|
I

An interrupt/trap vector request is indicated as a data-memory read.
required, the system can identify the vector fetch by the STAT,-STAT, outputs.
DREQT,-DREQT, are valid only when DREQ is active.

These signals specify the address space of a data access, as follows (the value

If
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Name and function

Instruction Bus (input, synchronous)

The instruction Bus transfers instructions to the processor.

IBACK

Instruction Burst Acknowledge (input, synchronous)

This input is active whenever a burst-mode instruction access has been

established. It may be active even though no instructions are currently being

accessed.

IBREQ

Instruction Burst Request (three-state output, synchronous)

This signal is used to establish a burst-mode instruction access and to request
instruction transfers during a burst-mode instruction access.
active even though the address bus is being used for a data access.

signal becomes valid late in the cycle with respect to IREQ.

IBREQ may be
This

IERR

Instruction Error (input, synchronous)

This indicates that an error occurred during the current instruction access.
The processor ignores the content of the instruction bus, and an Instruction
Access Exception trap occurs if the processor attempts to execute the invalid

instruction. The processor ignores this signal if there is no pending

INCLK

Input Clock (input)

when the processor generates the clock for the system, this is an oscillator
input to the processor at twice the processor's operating frequency.
systems where the clock is not generated by the processor, this signal must be

tied High or Low, except in certain master/slave configurations.

In

INTR3—INTRO

Interrupt Request (input, asynchronous)

These inputs generate prioritized interrupt requests.
INTRg has the highest priority, and the interrupt caused by INTR; has the
lowest priority. The interrupt requests are masked in prioritized order by the

Interrupt Mask field in the Current Processor Status Register.

The interrupt caused by

IRDY

Instruction Ready (input

synchronous)

This input indicates that a valid instruction is on the instruction bus.
processor ignores this signal if there is no pending instructicr access.

The

IREQ

Instruction Request (three-state output, synchronous)

This signal requests an instruction access.

the access appears on the address bus.

|
|
|
|
[
|
|
|
|
|
|
|
[
|
|
|
|
[
|
|
I
|
|
|
I
|
|
|
|
I
| instruction access.
|
|
|
[
!
I
I
|
|
|
|
|
|
I
!
I
I
!
|
!
[
|
|
|
|
|
|
|
!

When it is active, the address for

I
!
I
I
I
|
I
I
I
|
I
[
I
!
I
I
1
|
|
|
I
|
I
I
I
|
I
I
I
I
I
I
I
|
|
I
I
I
|
|
I
|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
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Symbol

Name and function

IREQT

Instruction Request Type (three-state output, synchronous)

This signal specifies the address space of an instruction request when IREQ is
active:

| |
| IREQT Meaning |
| |
| 0 Instruction/data memory access |
| 1 Instruction read-only memory access |
| [

| rock

Lock (three-state output, synchronous)

This output allows the implementation of various channel and device interlocks.
It may be active only for the duration of an access, or active for an extended
period of time under control of the Lock bit in the Current Processor Status.

MPGM, -MPGM,

MMU Programmable (three-state output, synchronous)

These outputs reflect the value of two PGM bits in the Translation Look-Aside
Buffer entry associated with the access. If no address translation is
performed, these signals are both Low.

I I
I |
I |
I I
I I
| I
| MSERR | Master/Slave Error (output, synchronous)
| |
| | This output shows the result of the comparison of processor outputs with the
| | signals provided internally to the off-chip drivers. If there is a difference
| | for any enabled driver, this line is asserted.
| |
[ |
| PDA | Pipelined Data Access (Three-state Output, synchronous)
| | -
| | If DREQ is not active, this output indicates that a data access is pipelined
| | with another in-progress data access. The indicated access cannot be
| | completed until the first access is complete. The completion of the first
| | access is signaled by the assertion of DREQ. ]
| ! |
b | |
| PEN | Pipeline Enable (input, synchronous) |
I I I
| |  This signal allows devices that can support pipelined accesses (i.e., that |
| | have input latches for the address and required controls) to signal that a |
| | second access may begin while the first is being completed. ]
| | |
I | I
| PINIE9 | Alignment Pin |
I | I
| | In the PGA package this pin is used to indicate proper pin-alignment of the |
| | device and is used by the ADAPT29K to communicate its presence to the system. |
| | I
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Symbo L

Name and function

OPT5-OPTy

Option Control (three-state output, synchronous)

These outputs reflect the value of bits 18-16 of the load or store instruction
that begins an access. Bit 18 of the instruction is reflected on OPT,, bit 17
on OPT,, and bit 16 on OPTq.

The standard definitions of these signals (based on DREQT) are as follows (the
value "x" is a “don't care"):

DREQT1 DREQTO OPT2 0PT1 OPTO Meaning

Word-length access

Byte access

Half-word access

Instruction ROM access (as data)
Cache control

ADAPT29K accesses

-all others- Reserved

[olaloleNeoNel
OO0 O X X x
S a000
- 00 -=00
O-200C -0

During an interrupt/trap vector fetch, the OPTZ—OPT0 signals indicate a word-
length access (000). Also, the system should return an entire aligned word
for a read, regardless of the indicated data length.

The device does not explicitly prevent a store to the instruction ROM.
OPT3-OPTy are valid only when DREQ is active.

PIA

Pipelined Instruction Access (three-state output, synchronous)

If IREQ is not active, this output indicates that an instruction access is
pipelined with another in-progress instruction access. The indicated access
cannot be completed until the first access is complete. The completion of the
first access is signaled by the assertion of IREQ.

R/W

Read/Write (three-state output, synchronous)

This signal indicates whether data is being transferred from the processor to
the system, or from the system to the processor. R/W is valid only when the
address bus is valid. R/W will be High when IREQ is active.

RESET

Reset (input, asynchronous)

This input places the processor in the Reset mode.

PWRCLK

Power Supply for SYSCLK Driver

This pin is a power supply for the SYSCLK output driver. It isolates the
SYSCLK driver, and is used to determine whether or not the device generates
the clock for the system. If power (+5 volts) is applied to this pin, the
device generates a clock on the SYSCLK output. If this pin is grounded, the
the device accepts a clock generated by the system on the SYSCLK input.
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Symbol Name and function

STAT,-STAT CPU Status (output, synchronous)
2 o

These outputs indicate the state of the processor's execution stage on the |
previous cycle. They are encoded as follows:

STAT, STAT, STATO

Condition

| !
[ [
| f
| [
| 0 0 0 Halt or Step Modes |
. | 0 0 1 Pipeline Hold Mode |
| O 1 0 Load Test Instruction Mode, Halt/Freeze |
| | o0 1 1 Wait Mode
| | 0 0 Interrupt Return
| | 1 0 1 Taking Interrupt or Trap [
| 1 1 [¢] Non-sequential Instruction Fetch |
|1 1 1 Executing Mode |
! J
_ |
SUP/US Supervisor/User Mode (three-state output, synchronous)

is active.

This output indicates the program mode for an access.

The processor does not relinquish the channel (in response to BREQ) when LOCK

SYSCLK System Clock (bidirectional)

frequency

This is either a clock output with a frequency that is half that of INCLK, or
an input from an external clock generator at the processor's operating

TEST Test Mode (input, asynchronous)

When this input is active, the processor is in Test mode.
bidirectional lines, except MSERR, are forced to the high-impedance state.

All outputs and

TRAPq—TRAP0 Trap Request (input, asynchronous)

Current Processor Status Register.

These inputs generate prioritized trap requests.
the highest priority. These trap requests are disabled by the DA bit of the

The trap caused by TRAPq has

WARN

Warn (input, asynchronous, edge-sensitive)

faulty).

A high-to-low transition on this input causes a non-maskable WARN trap to occur.
This trap bypasses the normal trap vector fetch sequence, and is useful in
situations where the vector fetch may not work (e.g., when data memory is

The following pins are not signal pins, but are named in device documentation
because of their special role in the processor and system.
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6.6 One part - one part number system. The one part - one part number system described below has becn developed to
allow for transitions between identical generic devices covered by the four major microcircuit requirements documents
(MIL-M-38510, MIL-H-38534, MIL-1-38535, and 1.2.1 of MIL-STD-883) without the necessity for the generativn of unique
PIN's. The four 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 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.
Example PIN Manufacturing Document

Military documentation format under new system source tisting listing
New MIL-M-38510 Military Detaitl 5962-XXXXXZZ(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-1-38535 Standardized Military 5962-XXXXX22(Q or V)YY QML-38535 MIL-BUL-103
Drawings
New 1.2.1 of MIL-STD-883 Standardized 5962-XXXXXZZ(M)YY MIL-BUL-103 MIL-BUL-103

Military Drawings

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-EC 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 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.
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