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| REQUIREMENTS | SUPERSEDING
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MILITARY SPECIFICATION
MICROCIRCUITS, DIGITAL, SCHOTTKY TLL, INPUT/OUTPUT PORT WITH
THREE-STATE OUTPUT, MONOLITHIC SILICON

{INACTIVE FOR NEW DESIGN AFTER DATE OF THIS REVISION{

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for a monolithic
silicon, Schottky TTL, input/output port with three-state output microcircuits. One
product assurance class and a choice of case outlines and Tead finishes are provided
and are reflected in the complete part number.

1.2 Part number. The complete part number shall be in accordance with MIL-M-38510
with the exception that the "JAN" or "J" certification mark shall not be used.

1.2.1 Device type. The device type shall be as follows:
Device type Circuit
1 8-bit input/output port

1.2.2 Device class. The device class shall be the product assurance level as
defined in MIL-M-38510.

1.2.3 Case outline. The case outline shall be designated as follows:

Letter Case outline, (see MIL-M-38510, appendix C)
J D-3 (24-Tead, 172" x I-1784™) auai-in-11ne package

K F-6 (24-1ead, 3/8" x 5/8"), flat package

1.3 Absolute maximum ratings.

Current into outputs - - - - - - - - - - - 125 mA
Output and supply voltage range- - - - - - -0.5 V dc to +7.0 V dc
Input voltage range- - - - - - - - - - - - -1.90 V dc to #5.5 VY dc
Storage temperature range- - - - - - - - - -65C to *+150 C
Maximum power dissipation (Pp) 1/- - - - - 0.8 W
Lead temperature (soldering ?0 Seconds)- - 300°C
Thermal resistance, junction to case (8;¢c):

Case J - = - = = = = = = = & 4 4 4 o - 0.08°C/mW

Case K - - = = = = =4 o o 0 & & o = = = = 0.15° C/mW
Junction temperature (Tg)- - - - - - - - - 175°C

1.4 Recommended operating conditions.

Supply voltage range- - - - - - - - - - - 4.5 V dc minimum to 5.5 V dc maximum
Minimum high-level input voltage (Vyy)- - 2.0 V dc

Maximum low-level input voltage (VIL? - - 0.8 V dc

Case operating temperature range (T¢) - - -55°C to +125°C

1/ Must withstand the added Pp due to short circuit test, (e.g., Igs).

Beneficial comments (recommendations, additions, deletions) and any pertinent data
which may be of use in improving this document should be addressed to: Rome

Air Development Center (RBE-2), Griffiss AFB, NY 13441, by using the self-addressed
'Standardization Document Improvement Proposal (DD Form 1426) appearing at the end
jof this document or by letter.

FSC 5962
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2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards. Unless:. vtherwise specified, the
following specifications and standards, 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 specification to the extent specified herein.

SPECIFICATION
MILTARY
MIL-M-38510 - Microcircuits, General Specification For.

STANDARD

MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.

{Copies of specifications, standards, handbooks, drawings, and publications
required by manufacturers in connection with specific acquisition functions should be
obtained from the contracting activity or as directed by the contracting officer.)

2.2 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein, the text of this specification shall
take precedence.

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIC-M-38510 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 and 1.2.3 herein.

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

3.2.2 Truth table. The truth table shall be as specified on figure 2.
3.2.3 Logic diagram. The logic diagram shall be as specified on figure 3.

3.2.4 Case outlines. The case outlines shall be as specified in 1.2.3.

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MIL-M-38510 (see 6.5).

3.4 Electrical performance characteristics. The electrical performance
characteristics are as specified in table I, and apply over the full recommended case
operating temperature range, unless otherwise specified.

3.5 Electrical test requirements. The electrical test requirements shall be the
subgroups specified in table II. The electrical tests for each subgroup are
described in table III.

3.6 Marking. Marking shall be in accordance with MIL-M-38510 and 1.2 herein. At
the option of the manufacturer, the country of origin may be omitted from the body of
the microcircuit, but shall be retained on the initial container. The "JAN" or "J"
certification mark shall not be used.

3.7 Manufacturers eligibility. To be eligible to supply microcircuits to this
specification a manufacturer shall have a manufacturer's certification in accordance
with MIL-M-38510 for at least one line, not necessarily the line producing the device
type described herein.

3.8 Certification. Certification in accordance with MIL-M-38510 is not required
for this device.
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TABLE*I. Electrical performance characteristics.

1 ] I [ Limits |
} Test :Symbol } Conditions = LR { Max  [Unit
T I ] I |
[High-level output | VoH Vee = 4.5 Vdc; | 3.4 | v
Ivoltage } IgH = -0.5 mA
1 | ]
|Low-level output voltagel Vg [Veg = 4.5 Vdc; 0.45 | V
} IgL = 10 mA
T
Ilnput clamp volatge Vic Veeg = 4.5 V; Iy - -5 mA -1.2 v
[
JLow 1evel input current,| Ifpy IVec = 5.5 V3 | 1-250 | A
$TD,DS2,CLR,DI;-DIg {VIN = 0.45 V
{ | {V 5 750 A
Low level input current,| 1 = 5.5YV; - M
}MD IL2 }V?ﬁ 0.45 V
{L 1 11 I {V 5.5 1.0 A
ow leve nput current iL3 cc = 5.5 V; -1, m
|05, " IVIN = 0.45 V | |
| i | ]
| — | | |
| Input capacitance, DSy, | C;; IV¥¢c = 5.0 V, F = 1,0 MHz, i | 12 | pF |
IMD | IVgias = 2.5 V | | I |
I | | | 1
| I | I T
|Input_capacitance, DSy, | Ci2 | | i 9 | pF |
:STD, CRL, DIy-DIg ‘ { | | | |
I |
Output capacitance, | Cp | 12 pF
D0;-DOg I {
T I [
High level_ipput current| ITy1 |IVec = 5.5 V; | I 10 | uA
STB, DS2, CLR, | IViy = 5.5 V | | |
ID11-018 | | | | |
T
High level 1input current| Iyy2 IVec = 5.5 V; I | 30 | uA
MD IN = 5.5V
I | |
High level input current| Iyy3 |Vgg = 5.5 V; P 40 uA
DS I IN = 5.5V
{ { | | | | wA |
Output leakage current IozL Vee = 5.5 V3 -20 u
ITow, high impedance |0 |vgﬁT = 0.45 V ! I | |
Istate | | | | | |
| | | | | | |
| 1 | | I | |
[Output Teakage current | Igzy |Vec = 5.5 V; | | 20 | uA |
Ihigh, high impedance | | Voyt = 5.5 V | | | |
Istate | | | | | I
| | | | | | |
I | ] | I | |
IShort circuit output | Igs IVeg = 5.5V 1/ | -15 | -83 | mA |
lcurrent | | I | | |
| I | | I | I
T7 KTT unspecified 1nputs grounded.
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TABLE I. Electrical performance characteristics - Continued.

i | 1 I [imits T
| Test |Symbol | Conditions TWin T Max IUnit
| | | |
1 1 | | | |
{Supp]y current ; Ice }VCC = 5.5V 145 | mA
1T I | |
[Propagation delay time |tpyiy IV$C = 5.0 V; (see load, I | 40 | ns
{from DI1-DIg to ltpLyy [figure 5) I | |
|D01-DOg | ] |
| | | |
I 1 | |
IPropagation delay time |tpyr2 | | | 50 | ns |
}from STB to DO0p-DOg ItPLHZ { } I I }
iv delay time ltpus | | s ins |
ropagation delay time Itpy 3 ns
| from STB to INT I | | | | |
| I | | | | |
{ d 1 : { { : 35 { }
Propagation e1ay time tpLH3 ns
| from §§1, DSy to | | i | ! |
| | | | | | |
[propagation delay time ltpys | | 50 Qs
ropagation delay time Itpy_sa ns
| from §§1 and DS, to [tpLHa | | I I I
1D0y-D0g | | I | I |
| | | | | | I
| I { 1 | | |
|Propagation delay time Itpyrs | | | 65 | ns |
{from to D0;-DOg : ! { { : :
T I I T I ] I
|Propagation delay time Itprzy | | | 50 | ns
|from DSy, DSy, and | | | | | |
IMD to DO1-DOg | | ] |
| | | | |
] | I I |
|Into high impedance Itpyz1 |V$ = 5. 0 v; (see load, I I 50 | ns |
l state | {figure 5 and 4.4.1) ! } } |
| I I | T
|out of high impedance |ltpzyi |Vec = 5.0 V; (see | I 50 | ns
lstate ‘tPZLl }1oad, figure §) | [ } :
| |
I ! | | | | I
|Setup time, DI;-DIg ltsiwr | | 20 | | ns
}to sTB, DS; and DSy }tSHLl : { { { {
}h 1d ti DI 1 : } T 3 { l {
0 time 1-D tHHL1 0 ns
Ito sT8, U-g-l and D ItHLHl || } ! ’ }
T | T I | |
{Pu1se width, STD, DSz | tyny | | 40 | = ns
1 — T
Pulse width, DS;, TLR twLl 40 ns
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TABLE II. Electrical test requirements.

group C periodic inspections

T | Subgroups |
[ MIL-STD-883 |({see table III}I
| test requirements T CTass B |
| | devices |
[Tnterim elTectrical test parameters | 1 1
: (pre burn-in) (method 5004) } {
[Final electrical test parameters [*1,2,*3,7,9, |
: (method 5004) }10,11 |
[Group A test requirements 11,4,3,7,8,9,

} {method 5005) }10,11 |
[Group C end-point electrical | N/A 1
| parameters (method 5005) : I
|

TGroup D end-point electrical | 1,2,3

} parameters {method 5005) }

{AdditionaT electrical subgroups for { N/A

| |

*pDA applies to subgroup 1 (see 4.2c).

4, QUALITY ASSURANCE PROVISIONS

4.1 Samg1inﬁ and insgection. Sampling and inspection procedures shall be in
accordance wit -M- and methods 5005 and 5007 of MIL-STD-883, as applicable,

except as

modified herein.

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,

and shal
following

a.

be conducted on all devices prior to quality conformance inspection. The
additional criteria shall apply:

Burn-in test (method 1015 of MIL-STD-883).

(1) Test condition D or E, using the circuit shown on figure 4, or
equivalent.

(2) Tp = +125°C minimum.

Interim and final electrical test parameters shall be as specified in table
I1, except interim electrical parameters test prior to burn-in is optional
at the discretion of the manufacturer.

The percent defective allowable (PDA) for class B devices shall be 10
percent based on failures from group A, subgroup 1 test after cooldown as
final electrical test in accordance with method 5004 of MIL-STD-883, and
with no intervening electrical measurements. If interim electrical
parameter tests are performed prior to burn-in, failures resulting from pre
burn-in screening may be excluded from the PDA. If interim electrical
parameter tests prior to burn-in are omitted, then all screening failures
shall be included in the PDA. The verified failures of group A, subgroup
1, after burn-in, divided by the total number of devices submitted for
burn-in in that lot, shall be used to determine the percent defective for
that lot, and the lot shall be accepted or rejected based on the PDA for
the applicable device class.

4.3 Qualification inspection. Qualification inspection is not required.
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Device type 01

I'__ ' ~ 24
':‘ 2 23

o []3 22
0o, |: 4 21
o[ |5 20
pop [ | s 19
o3[ ] 18
DO, E 8 I7
Dig[ |9 16
0o [ |10 15
sTB [: I 14
N [ 12 13

] Vss
| T
[ Jois

FIGURE 1. Terminal connections.

Device type 01

STB MD DS.I 052 Data Out Equals CLR (ﬁ§i DSZ) STB [*SR | INT
1] 0 0 3 State 0 0 0 1 1
1 0 0 3 State
0 1 0 Data latch 0 1 0 1 0
1 1 0 Data latch
0 0 1 Data latch 1 1 —\..| O 0
1 0 1 Data in
0 | 1 Data in 1 1 0 1 0
1 ] Data in

1 0 0 1 1
1 1 11 0

CLR - Resets data latch
sets SR flip flop
(no effect on output buffer)

FIGURE 2.

* Internal SR flip flop

Truth table.
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Device type 01

SERVICE
‘ REQUEST FF

DEVICE ';Do———b
SELECTION -

= | SR

~

[I> B§1 =9 - Nt B>
15> os2 "D (ACTIVE LOW)
2> wmo
o> ste T output
'/BUFFER
B> oy X 00; [a>
I
B> olp l&-l‘ ooz [&>
[
> o1y ’bT poz [6>
|
= o P 0,
I I |
ot S+ 005 >
| *1r qbl I
Dig P @ ,‘?>T 0og >
| LR
Tl |
B> ot P 9 T+ oor
| t‘ B EJI-
I
DI L D Q
E2> Do RESET 1N TR B>
privery | &5, |
3> CLr L

(ACTIVE LOW) L e e —

FIGURE 3. Logic diagram.
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DEVICE TYPE Ol
v

iNT RI
DO Rl
DOgt R|
DO3 RI
DO4 RI
DOy Rl
DOg RI
D07 RI
CP O— ELR DOg RI
bL])
MD

NOTES:

1. VCC =55 V.

2. Rl = 3200 5%; R2 = 1 k@ #5%.
3. CP = 1 MHz +50% square wave; duty cycle = 50 +15%;

VIH =2.0Vtob.5V; VIL = -0.5V to 0.8 V.

FIGURE 4. Burn-in and 1ife test circuit.
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Vee
? 2.1V
e N Y *
58) ccC
DSs2
IN-A — —_—
IN-B —— FORCING ST8 INT R
IN-C —— MD_ 00y p—
IN-D —— FUNCTION CLR DOz | D,
IN-E —— ony DOz p—o
IN-F — PER Di2 DOg t——o
IN-G —o Di3 00s —— Cp R2
N - H TABLE Dig DOg {—
IN-J — I Dls 007
IN-K —— Dle 0O |—— =
Dit
Dig
N P GND
L
NOTES:
1. VCC =5.0V.
2. D] = IN3064 or equivalent
3. R] = 1050 +5%; R2 = 6.8 kQ *5%.
4, CL = 30 pF (capacitance loading greater than 30 pF is acceptable. For
tpyz? CL may equal 150 pF or greater).
5. A1l input waveforms have a PRR of<] MHz; rise time= fall time = 10 ns max.

FIGURE 5. Switching waveforms for device type 01.
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125 ns
N MIN - — —3040.2V
IN-B \st I.Szi[ 1.5 VSK
(Dt —Dig) ‘ 125 ns 0.0x0.2V
" "MIN
-rm.u ] - ~—‘tum.|
- —|--3.0%0.2V
IN-C 1.5V 1.5V
(STB, DSp) : : 5V
m—twpu-—l - LWH | ——l 00+0.2V
HLH | b tHHL)
e twLi e Ly | 3.010.2V
('gg")* |.5v\ %l.sv 1.5 V\I
' t . — — - —004+0.2V
PHL2 PLH2
tPHLS | nl tPLH4 | I" v
OH
OUTOUTS X15v ﬁ_v__ Ly
(DO, - DOg) oL
DELAY; STB, DS; AND DSz TO DO; -DOg
|N_D ———————————— 3.0 t 0.2v
(sTB) 1.5V 1.5V
I"" 0.0+ 0.2V
w1 = 100
ns
IN-E N ] . — = —_-30%0.2V
(Ds2) 1.5V 1.5V
LWH | = 0.0+0.2V
100 ns
~ MiN twi t = 3.0+£0.2V
IN-F
(55)) 1.5V 1.5V
-~ — — —-0.04£0.2V
tpHL3 —= l—— tpLH3 = '-—
VOH
OUTPUT 1.5V |.5v7|f
(INT) X - —-You

DELAY. STB TO INT

NOTE: Hold times (t

HLH1?®

FIGURE 5.

tHHLl) and pulse widths (th], tWLl) are defined in table I.

Switching waveforms - Continued.

10
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MIN - 3.0+£02V
N 1.5V L5V
(Dsy) ) ’
——————— 0.020.2V
- —— - 3.0+£0.2V
IN-K 1.5V \I.SV
(0S2,MD) fe— 200 1S o 0.0 £0.2V
tPZH | I-— —= tpHZ)
25 —— Vo
OUTPUTS K2y 28V Vz = 1.5V
(DO - DOg) 1.0V LOVA _ _ _yoL
tpzL 1 - l<— —= tpLzi

DELAY: DS;, DS2 AND MD TO DOj - DOg
HIGH IMPEDANCE STATE

—

IN-L
(DSy) 1.5V

125ns

ol

|-- 50 ns —~

OUTPUTS
(DO - DOg)

DELAY: CLR TO DO, -DOg

NOTE: Pulse width (twu) ijs defined in table I.

FIGURE 5.

Switching waveforms - Continued.

11

30+0.2vV

0.0+ 0.2V
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- - 3.0+0.2V
(o1, - pig) SV -5
_J ____________ 0.04£0.2V
fe-LSHL | —te— tHLHI
‘ *twie —— 3.0 £ 0.2V
IN-N |_5v\ 1.5V
(STB, DSp) | /e -~ — - 00102V
e— LSHL | tHLH
______ 3.0+ 02V
IN-P ,.5\7/ . S\l.sv
(DS) fe—————twL2 00+£0.2V
 — tP 50ns
HLI MAX |
OUTPUTS Tox
(D0, - DOg) -5 V\ /:;v
- = VoL
— e 3.0+0.2V
IN- R
o B 1Y oy
0.0+0.2V
"'tSLHI""“ tHHL | —
. * 4 w2 | 3.0£0.2V
IN-N |.5v\|¥ L5V
(sv8,0820 |  N___ 1 0/ _ __ _ 0.0+0.2V
"—tSLmT LHHL | — :
T 3.0 £0.2V
(55,) 1.5V LSV
IL‘ *twL2 0.0 x0.2V
50ns
<— LPLHI ™ WMax
— VOH
OUTPUTS
(00~ DOg) 1.5V 1.5V
VoL

* twL2=50ns MIN
DELAY: DI; -Dlg, DO} -DOg AND STB, DS;, DS

SETUP AND HOLD TIME CHECK

NOTE: Setup and hold times (tSHLl’ toine tHLH]’tHHL]) are defined in table I.

FIGURE 5. Switching waveforms - Continued.

12
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4.4 ality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-38510. gnspections to be performed shall be as specified in
method 5005 of MIL-STD-883 and herein for groups A, B, C, and D inspections (see
4.4.1 through 4.4.4). Generic test data (see 6.6) may be used to satisfy the
requirement for groups C and D inspections. Quality conformance inspection shall be
completed on the specific devices covered by this specification before they are
shipped.

4.4.1 Group A inspection. Group A inspection shall be in accordance with table I
of method SUUE of MIE-SID-883 and as follows:

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

b. Subgroup 1 (Cy, Co measurements) shall be performed only after process
or design changes which may affect design capacitance.

¢. Subgroup 4, 5, 6, 10, and 11 of table I of method 5005 of MIL-STD-883 shall
be omitted.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table I1
of method SUUE of MIE-SID-883 . Electrical parameters shall be as specified in table
II herein.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table
111 of method 5005 og MIL-STD-883 and as follows:

a. End-point electrical parameters shall be as specified in table II herein.
b. Subgroups 3 and 4 shall be added to the group C inspection requirements for
class B devices and shall consist of the tests, conditions, and limits

specified for subgroups 10 and 11 of group A.
c. Steady-state 1ife test (method 1005 of MIL-STD-883) conditions:

{1) Test condition D or E, using the circuit shown on figure 4, or
equivalent.

(2) Tp = *+125°C, minimum.

(3) Test duration: 1,000 hours, except as permitted by appendix B of
MIL-M-38510.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV
of method SGGE of MIE-§|5-583. End-point electrical parameters shall be as specified
in table II herein.

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

4.5.1 Voltage and current. A1l voltages given are referenced to the microcircuit
terminal.” Currents given are conventional and positive when flowing into the
referenced terminal.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be as specified
in MIL-M-38510.

6. NOTES

6.1 Notes. The notes specified in MIL-M-38510 are applicable to this
specification.

6.2 Intended use. Microcircuits conforming to this specification are intended for
logistic support of existing equipment.
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6.3 Ordering data. The acquisition document should specify the foliowing:

a. Complete part number (see 1.2).

b. Requirements for delivery of one copy of the quality conformance inspection
data pertinent to the device inspection 1ot to be supplied with each
shipment by the device manufacturer, if applicable.

c. Requirement for certificate of compliance, if applicable.

d. Requirements for notification of change of product or process to the
contracting activity, if applicable.

e. Requirements for packaging and packing.

f. Requirements for special carriers, lead lengths, or lead forming, if
applicable. These requirements shall not affect the part number. Unless
otherwise specified, these requirements will not apply to direct purchase
or direct shipment to the Government.

6.4 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitTons used herein are defined in MIL-M-38510 and MIL-STD-1331.

6.5 Logistic support. Lead materials and finishes (see 3.3) are interchangeable.
Unless otherwise specitied, microcircuits acquired for Government logistic support
will be acquired to device class B (see 1.2.2) and lead material and finsih C {see
3.3). Longer length leads and lead forming shall not affect the part number.

6.6 Generic test data. Generic test data may be used to satisfy the requirements
of 4.4.3. Group C generic test data shall be on date codes no more than one year old
and on a die in the same microcircuit group (see appendix E of MIL-M-38510) with the
same material, design and process and from the same plant as the die represented.
Group D (see 4.4.4) generic data shall be on date codes no more than one year old and
on the same package type, (see terms, definitions, and symbols of MIL-M-38510) and
from the same plant as the package represented. The vendor is required to retain the
generic data for a period of not less than 36 months from the date of shipment.

6.7 Substitutability. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specificatin shall functionally
replace the listed generic-industry type. Generic-industry microcircuit types may
not have equivalent operational performance characteristics across military
temperature ranges or reliability factors equivalent to MIL-M-38510 device types and
may have slight ?hysical variations in relation to case size. The presence of this
information shall not be deemed as permitting substitution of generic-industry types
for MIL-M-38510 types or as a waiver of any of the provisions of MIL-M-38510.

Military
device type Generic-industry type
01 8212, 545412

6.8 Ordering guidance. Since the qualification and certification requirements
have been removed from the specification, orders may be placed immediately.

6.9 Changes from previous issue. Asterisks are not used in this revision to
identify changes with respect to the previous issue due to the extensiveness of the
changes.
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