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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, @, 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
1.2.71 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 - 90996 01 L X X

I I I | I I

I | I I | I

I | | ! |
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

1.2.17 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-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 Multiply time
01 TMC2009 12 x 12 bit cMOS multiplier/accumulator 170 ns
02 LMA1009/2009 12 x 12 bit CMOS multiplier/accumulator 95 ns
03 LMA1009/2009 12 x 12 bit CMOS multiplier/accumulator 65 ns
04 LMA1009/2009 12 x 12 bit CMOS multiplier/accumulator 55 ns

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

B or S Certification and qualification to MIL-M-38510
Qor Vv Certification and qualification to MIL-I-38535
1.2.4 Case outline(s). For device classes M, B, and S, 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-I-38535, appendix C of MIL-M-38510, and as listed below.

Outline letter Case outline
X D-13 (64-lead, 3.240" x .920" x .225"), dual-in-line package
Y C-7 (68-terminal, .962" x .962" x .120"), square leadless chip carrier package
z C-J5 (68-terminal, .960" x .960" x .135"), square grid chip carrier package
unformed Lead option only
U P-AC (68-pin, 1.180" x 1.180" x .345"), square 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/ 2/

Supply voltage- - - = - - = = = = = = = = = = = = = = = = « - - - -~ -0.5 to #7.0 V
Input voltage — = = = = - = = = = = = = = = = = = = = - = - -~ - -~ -0.5 to (Vpy + 0.5V
Output:
Applied voltage 3/ - - - - -~ - - = - -~~~ -~ o~ - - -~ - -0.5 to (Vp, +0.5) V
Forced current 4/ 5/ - = - - - - - - - - - - - - - - -~ -~ - -~ -3.0 mA to +6.0 mA
Temperature:
Operating, case — = = = - = = =~ = - = = = = =« -~ - - - - - - - - -60°C to +130°C
Operating, junction — = = = = = = = = = - = = - - - - - - - - - - - +175°¢C
Lead, soldering (10 seconds) - - - - - - = - = - - - - - - -~ - - +300°C
Storage - — -~ -~ - - = = - - === - - = - oo - - - - - - s - - - -65°C to +150°C
Maximum power dissipation, unloaded 6/
Device type 01 - - = = = = = = = = = - - - - - - - - - - - - - - - 330 mW
Device types 02, 03, and 04 ~ - - - - = = = = = = = = - = = — = - - 138 mW
Thermal resistance, junction-to-case (@,.):
Cases X, Y, Z, U = = - = = = = = = = = = = = = = - = - =~ -~ -~ — See MIL-M-38510, appendix C

1.4 Recommended operating conditions.

Supply voltage (Vpp) = = - = = = = = - - - -~~~ ---=~--~- 4
Input voltage, logic low (Vi) - = - = - == - - ---------- 0.
Input voltage, logic high (V;) - - - - === -~ - == - - -~ - -~ 2.
Case temperature (T.) - - - — - = = = = - = = - === ==~~~ -55°

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 7/

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.

2/ Absolute maximum ratings are limiting values applied individually while all other parameters are within
specified operating conditions. Ffunctional operation under any of these conditions is not implied.

3/ Applied voltage must be current Limited to specified range, and measured with respect to GND.
4/ Forcing voltage must be limited to specified range.

5/ Current is specified as conventional current flowing into the device.

6/ Must withstand the added PD due to short circuit test (e.g., Ios).
7/ values will be added when they become available.
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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

ML STD-480 - Configuration Control-Engineering Changes, Deviations and Waivers.
MIL-STD -883 - Test Methods and Procedures for Microelectronics.

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-1-38535 for device classes Q 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 or logic diagram. The block or logic diagram shall be as specified on figure 3.

3.2.5 Radiation exposure circuit. The radiation exposure circuit shall be specified when available.
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3.2.6 Input/output data format. The input/output data format shall be as specified on figure 4.

3.3 Electrical performance characteristics and postirradiation_parameter Limits. Unless otherwise specified
herein, the etectrical 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.

3.5.17 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 cCertificate 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 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-ECC 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 @ and V in MIL-1-38535 shall be provided
with each lot of microcircuits delivered to this drawing.

3.8 HNotification of change for device class M. For device class M, notification to DESC-ECC 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.
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TABLE I. Electrical performance characteristics.

I

[ I
Test | Symbol | Conditions 1/ |Group A |Device I Limits I Unit
| | -55°C = T. = #125°¢C | subgroups | type | ]
| | 45V =V, s55V | | | | |
| | unless otherwise specified 1 | | _Min | mMax |
I I I I | I |
supply current, | Yono | Vyp ~ max, V. =0V, |1, 2,3 | 01 | | 10 | mA
qurescent | | T5L, TSM, ISX - 5.0 V | | | | |
I I I I I I I
| | Vpp = max 2/ | | 02, 03, | | 1.0 |
I R R I 04 I | !
| I | | I I I
Supply current, | Inpu | Vpp = max, freq = 2 MHz, |1, 2,3 | 01 | 7 | mA
unloaded | |_TSL, TSM, TSX = 5.0 V ! | ! | |
I I | I I | |
! | Vpp = max 3/ I | 02, 03, | | |
| I | | 04 | [ 25 |
| | | I | I I
Suppty current, | IopL | Vpp = max, freq = 2 MHz, b1, 2,3 | 01 ! | 46 ComA
Loaded | | TSL, TSM, TSX =0 V | | | i |
i = Test load: V| oap = Vpp max = J } ! {
I I I I I I |
Input current, low | I | Vpp = max, V; =0V | 1,2, 3 | (o) | =10 | 10 | LA
| I | | ! I ;
I | I I I I !
Input current, high | Iy | Vpp = max, Vy = Vp, | 1,2, 3 | 01 | -10 | 10 i uA
| l i j | I I
I I I I | | I
Input current | Iix | Ground = Vin = Vee |1,2,3 | 02, 03 | -20 | 20 I LA
| I I | 04 | I ! _
I | . s | o L os
Output voltage, v Vo = min, 1 mA, , 2, i | .
Low % =20 verosy | | | I |
I I | | | |
I I 8.0 I I 02, 03 I I 0.5 |
Vo = min, 1. = 8.0 mA, , , .
| | vy =2.0Voro0.8 v | | o | ! |
| | | | | ! i
I I I I I | i
Output voltage, high | Vou | Vpp = min, Lo, = -2 mA, | 1,2,3 | 01 | 2.4 | IV
| | Viy=2.0Vvoro0.8v I { ; } I
| I i
I I I | 02,03 | 35 | I
| | | | 04 | I !
| | I | I I |
Short circuit output | Iog | Vpp = max | 1,2,3 | ALY | | -160 | mA
current | | Vour = ground 4/ | | | J i
| | I I i | I
- A D I
Output leakage 1 Vo = max, V. =0V 1, 2, - | LA
current, low | ozt | bo ! | | | | {
I | | | I | I
Output Lleakage | Io7m | Vpp = max, Vi = vy, |1, 2,3 | 01 | | 40 | LA
current, high | | | | { | |
| I I | I I |
Output leakage | 1oz | Ground = Vg, = V.. |1, 2,3 |02, 03 04| -20 | 20 I LA
current I I I I I I I
See footnotes at end of table.
STANDARDIZED SI1ZE 5962-90996
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL SHEET
A 6

DESC FORM 193A
mr.o ol




TABLE 1. Electrical performance characteristics - Continued.
| I I I I I
Test | Symbol | Conditions 1/ |Group A |Device ! Limits | unit
| | -55°C = T. = +125°C | subgroups | type | R
| { 4.5V =V 55V | | f | |
| | _unless otherwise specified | | | Min | Max
I | I I | I I
input capacitance I SN | Freq =1.0 MHz, T, = +25°C, | 4 | ALL | | 15 | pf
| | see 4.4.1b | | | | l
I I | | | I I
Jutput capacitance | CouT | Freq = 1.0 MHz, Tp = +25°¢, | 4 | ALL | | 15 | pF
| | see 4.4.1b | | | | |
I | I I I I !
Functional test ! | Vpp =5.0V, | 7,8 | ALL | | i
| | see 4.4.1¢ t I I I |
| | | I I I I
Multiply accumulate | tua | Vpp = min, see figure 5 19, 10, 11 |_ O { | 170 | ns
time 5/ | | | | | I I
| | | |_02 | | 95 |
| | I I ! | |
| I | (03 I [ 65 |
| | | | I | |
| | | | 04 | |55 |
| ! | | I I I
Jutput delay 5/ | t, | Vpp = min, see figure 5, |9, 10, 11 |_O1 | | 45 | ns
| | | | I I I
| { Vioap =22V | | 02 | I 35 I
I | I | I
| | | |_03 | |30 |
I | | I I I I
{ I ! | 04 I [ 25 |
| | I | I I I
Three-state output | tena | Vpp = min, see figure 5, 19, 10, 11 |_O1 | | 45 | ns
enable time | | | | | | |
I | Vioap =15V | | _02 | | 35 I
I | | I I
I | I |_03 I | 35 |
| I | I I I I
I | | {04 I [ 30 |
| | | I | | I
ihree-ctate output | trs | Vpp = min, see figure 5, |9, 10, 11 |_O1 | | 40 | ns
drisable time | I | | | | |
! | Vioap =00V, 2.6V | |_02 | |30 |
| | I | I I I
| I I |_03 I | 30 |
| I | | I I I
L I | | 04 I | 30 _ |
I | I I I I I
Zlozk pulse width Ity | Vpp = min, see figure 5 9, 10, 11 |_0O1 | 35 | | ns
| I I I | I I
I | I |_02 | 20 | |
| I | I | | I
I I | |_03 [ 20 | I
I I I I I I I
| I I | 04 | 15 | |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
l | | | l
Test | Symbol | Conditions 1/ |Group A |Device | Limits Untt
| f -55°C = T, < +125°C Isubgroups | type ] .
! | 4LS5V=EY <55V | [ | 1
_ | o | _unless otherwise specified | | L Min_ | Max L
l | | ! l |
Input register [ty | Vpp = min, see figure 5 |2, 10, 1 | O | 30 | _Ions
setup time | | | | ! f !
| | | |02 [ 20 |
I | | | I 1
! | | (03 1. e0 |
| | i | | i
_— | I |04 bos L
| | | | | [
Input register | t, | Vpp = min, see figure 5 |9, 10, 11 | _O | 03 | s
hold time | | | | | |
! | | | @2 | 02 i o
| | | | l F
| | | | 03 | 02 |
l l l l | |
| | | | 04 [ Q2 !
| | | | ! ?
Preload setup time [ tgp | Vpp = min, see figure 5 9, 10, 11 |_O1 | 30 | : ns
| I | | | !
| | | |_02 | 20 |
| | ] | | |
| | | j__03 | 20 |
| | | ] | |
| | | | 04 L 15 o
| | | f | |
Preload hold time | typ | Vpp = min, see figure 5 19, 10, 11 |_O | 03 | ne
| | | | | |
| | | |02 | 02 |
| | | | 1 \
] | | |03 | 02 |
| | Q i | ?
l | | |04 |__02 !

4/ Duration of the output short circuit should not exceed 30 seconds.

5/ The transitions are measured at 1.5 V level.

2/ Tested with all inputs within 0.1 v of Ve or ground, no load.

1/ ALl test to be performed using worst-case conditions unless otherwise specified.

3/ Tested with all outputs changing every cycle and no load, at a 5 MHz clock rate.

This parameter is guaranteed but not testec

Inputs are driven at V; =0V and V;,, = 3 V during testing.
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ALl device types

Case outline U

1 2 3 4 s} 6 7 8 9 10 11
- - - NN O Oy MY
///////// (\«> (\.;) \\,> (\/) (~“/ (~»’ (\,/ (\‘/ (\,/
NC ABND ACC X1 X3 X5 X7 X9 Xi1i
- - - - - - - N Y Y MY
SHONOROEOROE ORIV,
PO TSL SUB X0 X2 X4 X6 X8 X10CLK X NG
D) () { (
O\
55 o1 \5____________________' Y6 oKy
- - - \
OO 1 OO
P4 P3 : { Y2 Y1
(Y (M) I l Y M
~/ ~/ TOP VIEW ~/ ~/
GND PS5 } } Y4 Y3
Y MY i THROUGH PACKAGE | Yy O
~/ ~’ | | ~ ~/
P77 P6 | (i.e., COMPONENT VDD Y5
ORGSR N O RN
P3 P8 } SIDE PINO : : Y7 Y6
— — . /‘\ —
(\/> (\.> : = (\/’ (\,>
P11 P10 G ] Ys Y8
YO Ty O
A .
PREL CUK P _ Vi1 Y10
\ — — — - — - — —
SHOEOCEOEOROEOEORORORY,
NC TSM P13 P15 P17 P19 P21 P23 P25 TSX TC
SHONOROEOEOEORONY.
P12 P14 P16 P18 P20 P22 P24 P26 NC B
FIGURE 1. Terminal connections.
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Device type

01

Case outline 7

| | /] | I
| Terminal | Terminal || Terminal | Terminatl
{ number | symbol [ number [ symbol

! [ L I
l l H l |
| 1 | nc [ 35 | Pe |
| 2 |V [ 36 | GND |
| 3 | Y bl 37 f GND |
| 4 v I 38 | P |
| 5 | Y [ 39 | Py |
| 6 Y, I 40 | Py r
' ’ [ Y10 l ’ a | P2 |
I 8 ] 52 ! > |
| 9 | o1c H 43 | Py y
| 10 | TSX | 44 ! TSL |
| 11 | Pog V 45 | RND |
| 12 [ Pos I 46 | suB |
| 13 | P [y 47 | ACC |
| 14 | Pz | 48 | Xy |
| 15 | P | 49 | X |
| 16 | Po [ 50 | X5 |
| 17 | P20 | 51 | X3 |
| 18 | P19 | 52 | X, |
| 19 | Pig ¥ 53 | X |
| 20 f P17 | 54 | Xg |
| 21 | Pi6 [ 55 | hes |
| 22 | Pas 1] 56 | Xg |
| 23 | Pis |1 57 ! Xg |
! 24 | Piz I 58 [ X10 |
| 25 | Pyn il 59 | X144 |
| 26 ! TSM f 60 | CLK X |
| 27 | PREL I 61 | CLK Y
| 28 | CLK P | 62 | Yo !
| 29 | P | 63 | Y1 |
! 30 | P10 I 64 | Y, |
| 31 ! Py | 65 | Y3 |
| 32 | Pg I 66 | Y, i
I I 67 | s |
| 34 | nc |1 68 | Vb |
| l [ I |

FIGURE 1. Terminal connections - Continued.
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4. QUALITY ASSURANCE PROVISIONS

4.1 sSampling 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.

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

2) = +125°C, minimum.

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

4.2.2 Additional criteria for device classes @ 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-I-38535. The burn-in test circuit shall be
submitted to DESC-ECC 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.

c. Additional screening for device class V beyond the requirements of device class Q shall be as specified in
appendix B of MIL-1-38535 and as detailed in table IIB herein.

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 Qualification inspection for device classes Q and V. Qualification inspection for device classes Q and V
shall be in accordance with MIL-1-38535. Inspections to be performed shall be those specified in MIL-1-38535 and
herein for groups A, B, €, 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-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-I1-38535
including groups A, B, C, D, and E inspections and as specified herein except where option 2 of MIL-1-38535 permitr«
alternate in-Line control testing.
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4.4.1 Group A inspection.

a. Tests shall be as specified in table I1IA herein.

b. Subgroup 4 (CI and € 1 Measurements) shall be measured only for the initial test and after process or design
changes which may affect capacitance. A minimum sample size of five devices with zero rejects shall be
required.

c. Suhgroups 7 and 8 shall verify the functionality of the device. These tests forn a part of the manufacturer's
test tape and shall be maintained and available from the approved source of supply.

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

4.4.3 Group C inspection. 1he group C inspection end-point electrical parameters shall be as specified in
table IIA herein.

4.4.3.17 padditional criteria for device classes M, B, and S. Steady-state life test conditions, method 1005 of
NIL S1D-883:

a. Test condition A, B, C, or D. For device class M, the test circuit shall be submitted to DESC-ECC 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 QM plan in accordance
with MIL-1-38535. The steady-state Life test circuit shall be submitted to DESC-ECC 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
1IA herein.
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TABLE IIA.

Electrical test requirements.

| |
Test requirements | Subgroups | Subgroups
| (per method 5005, table 1) |(per MIL-I-38535,
| [ table IID)
! | | | l
| Device | Device | Device | Device | Device
| class | class | class | class | class
[ m | B | s | a | v
| I | | |
Interim electrical | | | 1,7,9 | | 1,7,9
parameters (see 4.2) | | | ] J
| | | | |
Final electrical | 1/ | 1/ | 2/ | as | 2/
parameters (see 4.2) 11-3,7-11_|1-3,7-11 [1-3,7-11 ]1-3,7-11 |1-3,7-11
| | I l |
Group A test |1-4,7-11 |1-4,7-11 |1-4,7-11 |1-4,7-11 |1-4,7-11
requirements (see 4.4) | l | | |
| | | | |
Group B end-point electrical | | | 1,7,9 | | 1,7,9
parameters (see 4.4) | | | i |
| | l ! l
Group C end-point electrical | 1,2,7,9 | 1,2,7,9 | | 1,2,7,9 |
parameters (see 4.4) | | | | |
| | I | |
Group D end-point electrical | 1,2,7,9 | 1,2,7,9 | 1,2,7,9 | 1,2,7,9 | 1,2,7,9
parameters (see 4.4) | | | | |
| | | | |
Group E end-point electrical | 1,7,9 | 1,79 | 17,9 | 17,9 | 17,9
parameters (see 4.4) | | [ | |
/ PDA applies to subgroup 1.
/ PDA applties to subgroups 1 and 7.

TABLE IIB. Additional screening for device class V.

I | l |
| Test | MIL-STD~-883, test method | Lot requirement |
| I | l
|Particle impact i 2020 | 100% |
| _noise detection | | |
| l | |
{Internal visual | 2010, condition A or | 100%

| | approved alternate | |
| | | |
[Nondestructive | 2023 or | 100%

| _bond pull | approved alternate | |
| | | |
|Reverse bias burn-in | 1015 | 100% |
l l | |
|Burn-in | 1015, total of 240 hours | 100%

i | _at +125°C | |
l | | |
|Radiographic | 2012 | 100% |
| | | |
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4.4.5 Group Eoanspection. Group Eoinspection 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 1, D, R, and H and for
device class Moshall be M and D, RHA quality conformance inspection sample tests shall be performed at the RHA level
specifred 1n the acquisition document .

.

5.

5.1

RHA tests for device classes B and S for levels M, D, R, and H or for device class M for levels M and D shatl
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.

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

Prior to total dose irradiation, each selected sample shall be assembled in its qualified package. It shall
pass the specified group A electrical parameters in table I for subgroups specified in table I11A herein.

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 Llimits as defined in table I at Ty = +25°C £5 percent, after exposure.

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.

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.

When specified in the purchase order or contract, a copy of the RHA delta limits shall be supplied.

PACKAGING

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.

6.1

NOTES

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-ECC, telephone (513) 296-6022.

6.4 Comments. Comments on this drawing should be directed to DESC-ECC, Dayton, Ohio 45444, or
telephone (513) 296-8526.

6.5

Symbols, definitions, and functional descriptions. See table III.
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TABLE III. Pin functions.

Pin

Description

The device operates from a single +5 V supply. ALl power and ground lines must be
connected.

The 12-bit two's complement or unsigned magnitude X data input. X4, is the MSB and
contains the sign information for two's complement notation. The data on the X input is
clocked into the input register on the rising edge of CLK X.

The 12-bit two's complement or unsigned magnitude Y data input. Y11 is the MSB and
contains the sign information for two's complement notation. The data on the Y input is
clocked into the input register on the rising edge of CLK Y.

PRELoad is the active-high control used to directly load the output register (see figure
2). when PREL is high, all output buffers are forced into the high-impedance state.
Second, when any or all the TSX, TSM, and TSL controls are also high, external data
present at the output pins will be preloaded into the corresponding section of the
output register on the rising edge of the CLK P. Normal data setup and hold times apply
both to the logical AND of PREL and the relevant three-state control (TSX,TSM,TSL), and
to the data being preloaded.

Pog_0 is the accumulated product result for the device. The 27-bit output is either the

two's comptement or unsigned magnitude result of the accumulated products. The output
is divided into two 12-bit output words (MSB,LSB) and one 3-bit output word (XTP). P26
is the MSB and contains the sign information for two's complement notation. Formats for
two's complement, fractional unsigned magnitude, integer two's complement and integer
unsigned notation are show on fiqure 5.

The Two's Complement input is used to control how the device interprets the data on the
X and Y inputs. TC high makes both inputs two's complement, while TC low makes both
inputs unsigned magnitude numbers.

when ACCumulate is high, the content of the output register is added or subtracted from
the next product generated, and their sum stored back into the output register on the
next rising edge of CLK P. When ACC is low, multiplication without accumulation is
performed, and the next product generated is stored into the output registers directly.
This operation is used for the first term in a summation to avoid a separate "clear"
operation.

SUBtract is used in conjunction with the ACC control. When both the ACC and SUB control
are high, the content of the output register is subtracted from the next product
generated and the difference is stored back into the output register. Note that the
previous output is subtracted from the product, not the product from the previous
output.

|
|
!
|
1
|
!
|
|
|
|
{
}
:
|
|
|
|
l
|
!
V
\
\
l
f
\
1
1
I
I
|
|
|
|
|
|
|
|
|
|
|
!
i
1
|

The RouND input is used to control the rounding of results. When RND is high, a 1 is
added to the (MSB) of the LSP for rounding the product in the MSP and XTP rather than
truncating 1t. This control is used to improve the accuracy when the LSP will not be
used.
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TABLE III. Pin functions - Continued.

|

i

Pin Description 3
[

CLK X, CLK Y | The rising edge of CLK X (CLK Y) loads the data lines into the appropriate input
register. The RouND (RND), Two's Complement (TC), ACCumulate (ACC), and SUBtract (SuB)
control inputs are registered and loaded on the logical OR of both CLK X and CLK Y.
Special attention to clock signals is required if normally high clock signals are used.

problems can be avoided by the use of normally low clocks.

high, the content of the output register is added to the next product generated and
loaded into the output register. CLK P is also used to preload the output register from
the output pins (sce figure 4).

TSX is the three-state control for the 3-bit XTP output drivers. "TSM and TSL are the
three-state controls for the MSP and LSP outputs respectively. The outputs are in the
high-impedance state when the control is high, and enabled when the control is low.

1SX, TSM, TSL.

|
}
|
l
|
l
|
l
|
|
|
I
|
I
|

|

|

|

| |
| |
| f
l i
| I
I 1
! |

CLK P | CLK P is used to clock the accumulated product sum into the output register. If ACC is

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

6.6 One part - one part number system. The one part - one part number system described below has been 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 generation 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 unavailabte to the Original Equipment Manufacturer (OEM), that was
contractually locked into the original unique PIN. By establishing a one part number system covering atl 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 listing listing
New MIL-M-38510 Military Detail 5962-XXXXX2Z(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-XXXXXZZ(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 Llisted in
QML-38535. The vendors listed in QML-38535 have submitted a certificate of compliance (see 3.6 herein) to DESC-ECC
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 Llisted 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-ECC.
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