R
K REVISIONS
LTR DESCRIPTION DATE (YR-MO-DA) APPROVED
REV
SHEET 15 | 1617 ]18|l19]2 ]2
REV STATUS REV
OF SHEETS SHEET 1 {2 | 3}a}s ]| 6| 71 81}f 9 10|11 |12]13]|14
PREPARED BY
PMIC N/A Thomas M. Hess DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444
STANDARDIZED CHECKED BY
MILITARY Thomas M. Hess
DRAWING PTROVED BY MICROCIRCUIT, DIGITAL, CMOS, 12 X
THIS DRAWING 1S AvAILgLe  |Monica L. Poelking 10-BIT MATRIX MULTIPLIER, MONOLITHIC
A R P rrco
DEPARTMENT OF DEFENSE DRAgifg;ﬁ;gROVAL DATE
SIZE CAGE CODE 5962-93260
AMSC N/A REVISION LEVEL A 67268
SHEET 1 OF 21

DESC FORM 193

JuL 91 5962-E357-94
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

M 9004708 0007221 439 WA

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



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 Q and M) and space application
(device class V), and a choice of case outlines and lead finishes are available and are reflected in the Part or
Identifying Number (PIN). Device class M microcircuits represent non-JAN class B microcircuits in accordance with
1.2.1 of MIL-STD-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 - 93260 _01 M X X

I | |

| I |

] 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 RHA designator. Device class M RHA marked devices shall meet the MIL-1-38535 appendix A specified RHA levels
and shall be marked with the appropriate RHA designator. Device classes 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 LF2250 12 x 10-Bit matrix multiplier 25 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

QorVv Certification and qualification to MIL-I-38535

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

OQutline letter Descriptive designator Terminals Package style
X CMGA3-P121 121 Pin grid array

1.2.5 Lead finish. The lead finish shall be as specified in MIL-STD-883 (see 3.1 herein) for class M or
MIL-1-38535 for classes Q 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, 8, and C are considered acceptable and interchangeable
without preference.
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1.3 Absolute maximum ratings. 1/2/3/4/

Storage temperature range . . .« ¢ . . 0 4 s v b v e e e e e e e s e e e e e e e e -65°C to +150°C

‘ Vce supply voltage with respect toground range . . . . . . .« o . o . . e e v e =0.5Vdc to +7.0 V dc
Input signal with respect toground range . . . . . . . . « + ¢ ¢« c v e e v e e e -0.5 V dc to Vg + 0.5 V dc
Signal applied to high impedance output range . . . . . . . . . . . .« ¢ .. e e e e . 0.5V dctoVpe + 0.5V de
Output current into Tow outputs . . . . . . . . .+ v ¢ . . « & et e e e e e e e 25 mA
Latch-up current . . . . . . . L L L e e e e e et e e e e e e e e e e e e e e e e e >400 mA
Power dissipation . . & & & ¢ ¢ ittt i e e e e e et e e e e e e e e e e e e e 1.67 #
Lead temperature (soldering, 10 seconds) . . . . . . . . v i 4 4 o o o e e o e .« 300°C
Junction temperature (TJ) et e e e e e e e e e e e e e e e e e e e e e e e e e . 175°C
Thermal resistance, junction-to-case (BJC) ....... e e e e e e e e e See MIL-STD-1835

1.4 Recommended operating conditions.

Supply voltage Yange . . « . ¢ v & 4 b v e e e e e u e e e s e e e e e e e e e e s 4.50 v dc < Vge € 5.50 V dc
Operating ambient temperature range . . . . . « ¢ 4 ¢ & & « &+ & . O, « o o o . -55°C to +125°C

1.5 Diqital logic testing for device classes Q and V.

Fault coverage measurement of manufacturing
logic tests (MIL-STD-883, test method 5012) . . . . . . .« ¢ v v ¢ v v v s o « o « XX percent 5/

2. APPLICABLE DOCUMENTS
2.1 Government specification, standards, bulletin, and handbook. Unless otherwise specified, the following

specification, 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.
SPECIFICATION
MILITARY
MIL-1-38535 - Integrated Circuits, Manufacturing, General Specification for.
STANDARDS
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
MIL-STD-973 - Configuration Management.
MIL-STD-1835 - Microcircuit Case Outlines.
BULLETIN
MILITARY
MIL-BUL-103 - List of Standardized Military Drawings (SMD's).

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/ Maximum rating indicate stress specification only. Functional operation of these products at values beyond
those indicated in operation condition table is not implied. Exposure to maximum rating conditions for extended
periods may affect reliability.

3/ The products described by this specification include internal circuitry designed to protect the chip from
damaging substrate injection currents and accumulations of static charge. Nevertheless, convention precautions
should be observed during storage, handling, and use of these circuits in order to avoid exposure to excessive
electrical stress values.

4/ This devices provides hard clamping of transient undershoot and overshoot. Input levels below ground or above
Vee will be clamped beginning at -0.6 V and Ve +0.6 V. The devices can withstand indefinite operation with
inputs in the range of -0.5 V to +7.0 V. Devices operation will not be adversely affected, however, input
current levels will be well in excess of 100 mA.

5/ values will be added when they become available.
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HANDBOOK
MILITARY
MIL-HDBK-78C - Standardized Military Drawings.
(Copies of the specification, standards, bulletin, and handbook required by manufacturers in connection with
specific acquisition functions should be obtained from the contracting activity or as directed by the contracting

activity.)

2.2 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 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-STD-883 (see 3.1 herein) for device class M and MIL-1-38535 for device classes Q@ and V and herein.

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

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

3.2.3 Data modes. The data modes shall be as specified on figure 2.

3.2.4 Block diagrams. The block diagrams shall be as specified on figure 3.

3.2.5 Format diagrams. The input and output format diagrams shall be as specified on figure 4.
3.2.6 Latency equation. The latency equation shall be as specified on figure 5.

3.2.7 Switching waveforms. The switching waveforms shall be as specified on figure 6.

3.2.8 Rediation exposure circuit. The radiation exposure circuit shall be as specified when available.

3.3 Electrical performance characteristics and postirradiation parameter limits. Unless otherwise specified
herein, the electrical performence characteristics and postirradiation parameter limits are as specified in table I
and shall apply over the ambient 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.

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 @ and V shall 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 @ and V shall be 8 "OML" or "Q" 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 6.7.2 herein). For device
classes Q@ and V, a certificate of compliance shall be required from a GML-38535 listed manufacturer in order to supply
to the requirements of this drawing (see 6.7.1 herein). The certificate of compliance submitted to DESC-EC prior to
listing as an approved source of supply for this drawing shall affirm that the manufacturer’s product meets, for
device class M, the requirements of MIL-STD-883 (see 3.1 herein), or for device classes Q@ and V, the requirements of
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 for device classes @ and V in MIL-1-38535 shall be provided with each lot of microcircuits delivered to
this drawing.
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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-973.

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 class M. Device class M devices covered by this drawing shall be in
microcircuit group number 105 (see MIL-1-38535, appendix A).

4. QUALITY ASSURANCE PROVISIONS

4.1 sampling and inspection. For device class M, sampling and inspection procedures shall be in accordance with
MIL-STD-883 (see 3.1 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 @ 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 class M.

a. Burn-in test, method 1015 of MIL-STD-883.
¢1) Test condition A, B, C, or D. The test circuit shall be maintained by the manufacturer under document
revision level control and shall be made available to the preparing or acquiring activity upon request.
The test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in
accordance with the intent specified in test method 1015.
(2) Tp = +125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in table Il 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 @M plan in accordance with MIL-1-38535. The burn-in test cireuit shall be
maintained under document revision level control of the device manufacturer’s Technology Review Board (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 1015. -

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

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

4.3 gualification inspection for device classes @ and V. Qualification inspection for device classes @ 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, C, D, and E inspections (see 4.4.1 through 4.4.4).

4.4 Conformance inspection. Quality conformance inspection for device class M shatl be in accordance with
MIL-STD-883 (see 3.1 herein) and as specified herein. Inspections to be performed for device class M shall be those
specified in method S005 of MIL-STD-883 and herein for groups A, B, C, D, and E inspections (see 4.4.1 through 4.4.4).
Technology conformance inspection for classes O and V shall be in accordance with MIL-1-38535 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.
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TABLE I. Electrical performance characteristics.
Test Symbol Conditions 1/ Group A Devices Limits Units
-55°C £ Ty S +125°C subgroups type
45 VEVpps55V s
unless otherwise specified Nin Max
Output high voltage Vou Vee = Min., Igy = -2.0 m 1,2,3 ALl 2.4 \)
output low voltage VoL Vee = Min., Ig, = 4.0 mA 0.4 v
Input high voltage Vin 2.0 Vee v
Input low voltage ViL 2/ 0.0 0.8 v
Input current Tix GND = Vpy < Vge 3/ +10 HA
2
output leakage 10z k74 +40 HA
current
Vgo current, dynamic Icct 4/ 5/ 160 mA
1,2,3
Ve current, Ieez 6/ ) 12 mA
quiescent
Input capacitance Cin Ty = +25°C, f = 1 MHz 4 10 pF
See 4.4.1%¢c
Output capacitance Cour Ty = +25°C, f = 1 MHz 10 pF
See 4.4.1¢
Functional test See 4.4.1b 7,8
Cycle time teye 7/ 8/ 9,10,11 25 ns
Clock pulse width, oyt 77 8/ 10 ns
LOW
Clock pulse width, tpun 7/ & 10 ns
HIGH
Input set-up time tg 7/ 8 9 ns
Input hotd time ty 7 & (] ns
Output delay tp 7y 20 ns
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

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

2/ This devices provides hard clamping of transient undershoot and overshoot. Input levels below ground or above
Ve will be clamped beginning at -0.6 V and Voo +0.6 V. The devices can withstand indefinite operation with
inputs in the range of -0.5 V to +7.0 V. Devices operation will not be adversely affected, however, input
current levels will be well in excess of 100 mA.

3/ These parameters are only tested at the high temperature extreme, which is the worst case for leakage current.
4/ Supply current for a given application can be accurately approximated by:
N(ﬂIZF
4

where

N = total number of device outputs

C = capacitive load per output

V = supply voltage

F = clock frequency

5/ TYested with all outputs changing every cycle and no load, at a 20 MHz clock rate.
6/ 7Tested with all inputs within 0.1 V of Vgg or ground, no load.

7/ AC specification are tested with input transition times less than 3 ns, output reference levels of 1.5V (except
tena/tprs test), and input levels of nominally O to 3.0 V. Output loading may be a resistive divider which
provides for specified Ipy and Ig_ at an output voltage of Vgoy min and Vg max respectively. Alternatively, a
diode bridge with upper and lower current source of Igy and I respectively, and a balancing voltage of 1.5 V
may be used. Parasitic capacitance is 30 pF minimum, and may be distributed. for tgyagLg and tpIsABLE
measurements, the load current is increased to 10 mA to reduce the RC delay component of the measurement.

This device has high speed output capable of large instantaneous current pulses and fast turn-on/turn-off times.
As a result,care must be exercised in the testing of the devices. The following measures are recommended:

a. A 0.1 uF ceramic capacitor should be installed between Voo and ground leads as close to the Devices Under Test
(DUT) as possible. Similar capacitors should be installied between devices Vgp and the tester common, and
device ground and tester common.

b. Ground and Vg supply planes must be brought directly to the DUT socket or fingers.

c. Input voltages should be adjusted to compensate for inductive ground and Vg noise to maintain request DUT
input levels relative to the DUT ground pin.

8/ Each parameter is shown as a minimum or maximum value. Input requirements are specified from the point of view
of the external system driving the chip. Set-up time, for example, is specified as a minimum since the external
system must supply at least that much time to meet the worst-case requirements of all parts. Responses from the
internal circuitry are specified from the point of view of the device. Output delay, for example, is specified
as a maximum since Worst-case operation of any device always provides data within that time.
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Device 01 “Device 01 nDevice 01 Device 01 “Device 01

type type type type type

Case X ‘Case X Case X Case X Case X

outline outline outline outline outline

Terminal |{Terminal Terminal Terminal || Terminal |Terminal Terminal |Terminal Terminal |Terminal

number symbol number symbol number symbol rumber symbol number symbol
A1 XC7 B13 B E13 Ag K1 YC3 W7 KCq
A2 XCo c1 Xcq F1 \bd K2 Zco M8 KCo
A3 X9 J| c2 XCp F2 YCg K3 zc3 L X8B3
Ad MODEp €3 XCq F3 Vee K11 KA, M10 KBg
AS Cq1 c4 Vee F11 Ay K12 KA7 M11 KBo
Ab Cg cs GND F12 Ag K13 KAg M12 KA
AT cy cé C10 F13 Asg L1 2C4 M13 KA3
a8 s c7 GND 61 Ys L2 2¢, N1 p {3
A9 Cc3 c8 veo G2 Ye L3 2Cq N2 2cg
A10 4 n] o 63 GND L4 GND N3 2Cqp
AN Byp i cro Bg 611 Ay LS KCo N4 KCq
A2 B7 cn Bsg 612 A2 L6 GND NS KC3
A3 By c12 B3 613 A, L7 vee N6 KCg
81 XCq c13 B4 H1 A L8 KBg N7 KC7
82 XCs D1 YCqq K2 YCo L9 KBy, Ng KCg
B3 XCg D2 XCo H3 Vee L10 KBg N9 KB4
B4 XCqq D3 XC3 H11 GND L1 KA1 N10 KBz
85 MODE D4 NC (PIN) K12 Ag L12 KAg N11 KBy,
B6 Co "77011 CLK H13 Aq L13 KAg N12 KB7
B7 Cg D12 Bp J1 YCy M1 i) N13 KAg
B8 Cs, 013 A0 J2 YC2 2 cy --- ---
89 c2 E1 YCoy J3 GND M3 p (" --- -
B10 Byq E2 YCyg m KAg M4 z€qq .- ---
B11 By E3 GND J12 CWE4 M5 KCp --- .-
812 Bg EN Al 913 CHEy M6 Kc,
1 = e | > | -1 -1 -] — 1 — [ -

NOTE: NC = No connect
FIGURE 1. JTerminal connections.
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Mode selection
Mode 1-0 Operating mode
' 00 3 x 3 Matrix multiplier
01 9-Tap FIR filter
10 3 x 3 Convolver
k3 4 x 2 Convolver
Data port formatting
Pin names
Modei.g | A11-0 | B11-0 | C11-0 | KAg.g | KBg.gp | KCo.p XC11-0 YC11-8 | Y7-4 ¥C3-9 2C11-0
00 A11-0 | B11-0 | C11-0 | KAg-g | KBy-p | KCy-g X11-0 Yi1-8 | Y7-4 ¥3-0 211-0
01 A1q-0 Aq-0 NC KAg-g | KBg.g | KCg.g | CASIN95.4 | CASIN3.p NC CASOUT3.p | CASOUT45.4
10 A11-0 B11-0 C41-0 KAg.9 | KBg.g | KCo.g | CASINi5_4 CASIN3_o NC CASOUT3.g | CASOUTqs5.4
1" A1q-0 B41-0 NC KAg-g | KBg-g | KCg-p | CASIN¢5-.4 | CASIN3.g NC CASOUT3._q | CASOUTq5-4
Coefficient inputs
Input port Register available
KA KA1, KAz, KAz
KB KBq, KBy, KB3
KC KCq, KCp, KC3
Coefficient registers update
CWEq.q Coefficient set
00 Kold atl register
01 KA3, KBq, KCq
10 KAz, KB2, KC2
11 KAz, KB3, KC3
FIGURE 2. Data modes.
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LK —— o
; DATA  CASCADE PIN
MODE { g ——3¢——mr OUTPUTS  PORTS NAME
" R Q ® g
e 1% g X13-0 CASINi5-4 XC11-0
Apyog —12 gl ® ® ® fe—3c o Y11-g CASIN3.9 YCiy-g
DATA Jg, o 12 A Y7-4 Y7-4
INPUTS €110 —12 ® ® ® | — 4 = Y30 CASOUT3-g YC3-0
| 12 @ 233-0 CASOUTy5-4 2C11-0
10
KRg-g ———= 9-MULTIPLIER
COEFF ICIENT 10
INPUTS KB Q.. =it ARRAY
KCg_o—lqO‘———
FIGURE 3. Block diagrams.
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A lz,l &
LA
KA1 KA2 KA3
xa 13 X X
LA
|
D> >
D> >
21} 21} 21}
' —
p 1%
LA
KB KB2 K83
10
KB —= X X X
LA
\
> > >
P > >
Zk/ 2kr 21}
c 12 | - -
KCy KC2 KC3
ke 23 E X X
D> D> D>
2l > >
21 21 21
12 (MSB) 12 (MSB) ¥ 12 (MSB)
X Y 2
3 x 3 Matrix multiplier (mode 00)
FIGURE 3. Block diagrams - Continued.
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S ‘
KA{ KA KA3
KA%——* X X
> D>
> D>
al 21} 21}
B8 ——;‘——12 4
LA
KB4 KB K83
kg L3 X X
Fa\
|
>
B3] > S
i} 21} 21
A A A
KCq KC2 KC3
10
KC —/-—[]—4 X X
D> D>
D> P
21 21} 21
casn 18 16 21 __Ij_( (] \:F( 21 n
s lal o
10000,
(HALF-LSB ROUNDING) 16 (MSB)
CASOUT
Note: Numbers in registers indicate number of pipeline delays
9-Tap FIR filter (mode 01)
FIGURE 3. Block diagrams - Continued.
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A l2 n R
A
KA KA 2 KAz
10, []
KA —- X X
LA
> > >
a1} 21} 21y
g 12
A
KB 1 KB2 KB3
KB X X
A
> > >
P> P> D>
21/ Zl‘r 21/
c 12 o
A
KC1q KCg KCz
10 [
KC —<w=] X X
A
D> > >
> P>
21 21} 21
casIn L5 [11s, 21 __F( 1 \_’_F( 21 an
ra rd 4
LAl s \/ ) I/
10000;
[HALF-LSB ROUNDING) 16 (MSB)
CASOUT
3 x 3-Pixel convolver (mode 10)
FIGURE 3. Block diagrams - Continued.
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Note:

FIGURE 3.

Numbers in registers indicate number of pipeline delays

4 x 2-Pixel convolver (mode 11)

KA KA2 KAz
10
KA —;‘-—E X X
> 3 B>
S >
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Block diagrams - Continued.

STANDARDI ZED
MILITARY DRAWING
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444

8IZE
A

5962-93260

REVISION LEVEL

SHEET

14

DESC FORM 193A
JUL 91

B 9004708 0QO07234 097 WA

—

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




Input formats

DATA INPUT (ALL MODES)
1t 10 s 8 7 6 ] 4 3 2 1 0 J
=211 210 29 28 27 26 25 24 23 22 21 20

(SIGN)
COEFFICIENT INPUT (ALL MODES)
{3 =8 7 6 5 4 3 2 1 0}
=20 2-1 ,-2 2-3 ;-4 2-5 -6 2-7 2-8 2-9
(SIGN)

CASCADE INPUT (MODES 01,10,AND 11)

Lis 14 13 12 11 10 9 8 7 6 5 4 3 2

1

0|

=211 210 29 28 27 26 25 24 23 22 21 20 z2-1 2-2 2-3 ,2-4
(SIGN)
INTERNAL SUM (ALL MODES)
| 20 19 18 17 winp 3 2 1 0 |
-211 210 29 8 2-6 2-7 -8 -9
(SIGN)
FIGURE 4. Format diagrams.
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Output formats
RESULT (MODES 00) _
11 10 9 8 7 6 5 4 3 2 1 o]
-211 210 29 28 27 26 25 24 23 22 21 R0
(SIGN)
CASCADE OUT (MODES 01,10,AND 11) _
(0514 13 12 11 10 9o 8 7 & S 4 3 2 1 0]
=211 210 29 28 27 26 25 24 23 22 21 20 2-1 2-2 2-3 2-4
(SIGN)
FIGURE 4. Format diagrams - Continued.
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' X(n+4)

Y(n+4)

Zin+4)

CASOUT(n+12)

+  CASIN(n+9)

+  B(m+2)XB3(n+2)

+  CASIN(n+3)

CASOQUT (n+7)

+ CASIN(N+4)

-------- 9-Tap FIR Filter

-------- 3 x 3-Pixel Convolver

-------- 4 x 2-Pixel Convolver

A(N*3)KAS(*3)  +  A(N+2)KA2(n+2)

-------- 3 x 3 Matrix Multiptier ---
A(MKAT(R) + B(NIKBI(N)
A(NIKA2(n) + B(n)XB2(n)

A(N)KA3(N) + B(N)KB3(n)

+  B(n+5)KB3(n+8) + B(n+4)KB2(n+7)

+  B(m+2)KC3(n+8) + B{n+1)KC2(n+7)

Mode 00 -------
+ C(RKCI(n)
+ C(n)KC2(n)

+ C(nXKC3{(n)

--- Mode 01 --~-----
A(M8IKAS(N+8) + A(MTIKA2(n+7) + A(NM6IKAT(N+6)
+  B(m+3)KB1(n+6)

+ B(NKCI(n+6)

--- Mode 10 -------

CASOUT(N+6) =  A(n+2)KAZ(n+2) + A(n+1)KA2(n+1)

+  C(N*2)KC3(n+2) + Cn+1IKC2(n+1)

+ A(NXAT(Nn)

B(n+1IKB2(n+1) + B(n)KBI(n)

+ C(NKCI(N)

--- Mode 11 --=----

+  B(n+1XXB1(n+1) + B(n)KC1(n+1)

+  A(R+1KAI(N+1)

+  A(NIKC3(n+3) + B(M+3)KB3(Nt3) + B(n+2)KBZ2(n+2)

FIGURE 5. Latency equations.
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3 x 3 Matrix multiplier (mode 00)

8
CLK 4 \
CHE ;o XXX 0T
L
KA, K8, KC XX Kx1
A.8.C (]
MODE 1 - o XXXXXXIXIXKX o XXX < o
X11-0 —X X X ) & X XC
i"“t’ KB+ "éx
Yi1-0 X X X X X —X Jfra——r)%—
2* KBa¢ KCp
Z41-0 X X — X X X X
3* Kb3* Kig
9-Tap FIR filter (mode 01
t 2 3 12 13 14 15 16 ,i\_
CLx SN S S
e R e A LR
CHE § .o XX 01
= ty
KA.KB,KCE X X 3
A8 0 1] . 0 0 X0 R0 XXX
HODE 1 - o ERRRXERR ol — XXXXXXX
CASINy5-9 - I""D
CASOUTys5.p — X X X ceoe X KBy X Re3 X _Rez X KCi_ X__a13 X
FIGURE 6. Switching waveforms.
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3 x 3-Pixel convolver (mode 10)

CASOUTys-g X X X e X X — X X X% X
KAy+KB3 +KCg KA2+KBp +KGy KA | +KB) +KCy

4 x 2-Pixel convelver (mode 11)

1 2 3 ] 7 8 9 10 11
CLK

TN X ... S S
o ts . tpuH—'.—-I-—-‘—tp"L
CRE;_o XTI

Lty
KA,KB,KC XX Kx1) m

X

A, B X O FRRX 0 XRRRX T IHTRRY D RKRX T OERRX 0 KRN0 R0 XXX B XX

MODE 3 - XRRRXXRRRRX 3 XX
CASIN 1 5- 9 X000 ERINOOROEEORON_Ue QOO XXXXXXXXXX -l tp
CASOUT35-0 X X X LA X X X X X ¥ 08
KAz + KBy KAz « KBg KA; + KBy KCy + KCy
FIGURE 6.

Switching waveforms - Continued.
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4.4.1 Group A inspection.
a. Tests shall be as specified in tabie 11 herein.
b. For device class M, subgroups 7 and B tests shall be sufficient to verify the functionality of the device.
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 & (Cpye € measurements) shall be measured only for the initial test and after process or design
changes which may g¥¥ect input capacitance. A minimum sample size of 5 devices with zero rejects shall be
required.

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

TABLE 11. Electrical test requirements.

Test requirements Subgroups Subgroups
(in accordance with (in accordance with MIL-1-38535,
MIL-STD-883, TM 5005, table II1)
table I)
Device class M Device class Q Device class V
Interim electrical parameters 1,7,9 1,7,9
(see 4.2)
Final electrical parameters 1,2,3,7,8,9,10,11 1,2,3,7,8,9,10,11 1,2,3,7,8,9,10,.11
(see 4.2) 1/ 1 2/
Group A test requirements 1,2,3,4,7,8,9,10,11 1,2,3,4,7,8,9,10,11| 1,2,3,4,7,8,9,10,11
(see 4.4)
Group C end-point electrical 1,7.9 1,7,9 1,7,9
parameters (see 4.4)
Group D end-point electrical 1,7,9 1,7,9 1,7,9
parameters (see 4.4)
Group E end-point electrical 1,7,9 1,7.9 1,7.9
parameters (see 4.4)

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

4.6.2.1 Additional criteria for device class M. Steady-state life test conditions, method 1005 of MIL-STD-883:

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

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

4.4,2.2 Additional criteria for device classes @ 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-1-38535. The test circuit shall be maintained under document revision level control by the device
manufacturer’s TRB, in accordance with MIL-1-38535, and shall be made available to the acquiring or preparing activity
upon request. The test circuit shall specify the inputs, cutputs, biases, and power dissipation, as applicable, in
accordance with the intent specified in test method 1005.
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4.6.3 Group D inspection. The group D inspection end-point electrical parameters shall be as specified in table Il
herein.

4.4.4 Group E inspection. Group E inspection is required only for parts intended to be marked as radiation
hardness assured (see 3.5 herein). RHA levels for device classes @ 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 class M, the devices shall be subjected to radiation hardness assured tests as specified in
MIL-1-38535, appendix A, for the RHA level being tested. For device classes Q@ and V, the devices or test
vehicle shall 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 table I at Ty = +25°C 15°C, after exposure, to the subgroups specified in table 11 herein.

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

5. PACKAGING

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

6. NOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use for Government microcircuit
applications (original equipment), design applications, and logisties 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 class 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-973 using DD
Form 1692, Engineering Change Proposal.

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 45444-5270, or telephone
(513) 296-5377.

6.5 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used herein are defined
in MIL-1-38535 and MIL-STD-1331.

6.6 One part -_one part number system. The one part - one part number system described below has been developed to
altow for transitions between identical generic devices covered by the three major microcircuit requirements documents
(MIL-H-38534, MIL-1-38535, and 1.2.1 of MIL-STD-883) without the necessity for the generation of unique PIN's. The
three military requirements documents represent different class levels, and previously when a device manufacturer
upgraded military product from one class level to ancther, 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 three documents, the OEM can acquire to the highest ctass tevel
available for a given generic device to meet system needs without modifying the original contract parts selection
criteria.
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