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SUPERS%DING

MIL-M-38510/60 (USAF)
29 March 1974
MILITARY SPECIFICATIDN

MICROCIRCUITS, DIGITAL, ECL, MULTIPLE NOR GATES,
MONOLITHIC SILICON

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 monolithic, silicon, ECL, logic
gating microcircuits. Two product assurance classes and a choice of case outlines and lead 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.

1.2.1 Device type. The device type shall be as follows:

Device type Circuit
01 Quad OR/NOR gate with strobe
02 Triple NOR gate, single OR/NOR gate
03 Tripie 2-3-2 OR/NOR gate
04 Triple 3-4-3 NOR gate
05 Triple exclusive OR/NOR gate
06 Dual 4-5 OR/NOR gate

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:

OQutline letter Case outline (see MIL-M-38510, appendix C)

E D-2 (16 pin, 1/4" x 7/8"), dual-in-line package
F F-5 (16 pin, 1/4" x 3/8"), flat-package
2 C-2 (20-terminal, .350" x .350"), square chip carrier package

1.3 Absolute maximum ratings.

Supply voltage range - - - - - - = T 0 Vdc to -7.0 V dc

Input voltage range- - - = = - « = = - = - - = 0 V dc to -5.2 V dc

Storage temperature range- - - - - - - - - .- -65C to *150 C

Maximum power dissipation (Pp) per gate- - - - 55 mW 1/

Lead temperature {soldering 10 seconds)- - - - +260 C

Junction temperature {Tg)- - - - = = = - - - - 165°C 2/

Maximum output current - - - - - - - - - - - - -50 mA T

Thermal resistance junction to case (6gg)- - -:
Cases Eand F= = = = = = = -~ =~ = = = =« = - - See MIL-M-38510, appendix C
Case 2 = = = = = = = = = = 4 = = = = = = - - 60°C/W 3/

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

Z/ Maximum junction temperature shall not be exceeded except for allowable short duration burn-in
screening conditions per method 5004 of MIL-STD-883.

3/ When a thermal resistance value is included in MIL-M-38510 appendix C, it shall supersede the
value stated herein.

[Beneficial comments {recommendations, additions, deletions) and any pertinent date which may be [
lof use in improving this document sho: 'd be addressed to: Rome Air Development Center (RBRD), |
|Griffiss AFB, NY 13441, by using the self-sddressed Standardization DoCument Improvement |
[Proposal (DD Form 1426) appearing .t tha end of this document or by letter. ]

FSC 5962
DISTRIBUTION STATEMENI A, Approved for public release; distribution is unlimited.
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1.4 Recommended operating conditions.

Supply voltage (Vgg)- - - = = = = = = - - - - -5.46 V minimum to -4.94 V maximum
Minimum high 1eve§ input voltage- - - - - - - -1.105 Vat Tc = 25 ¢

(@ 500 linear feet per minute -1.000 V at Tp = 125 C

(ft/min}) -1.255 V at Tc = -55°C
Maximum low level input voltage - - - - - - - -1.475 Vat Tg = 25 ¢

(@ 500 linear ft/min) -1.400 V at T¢ = 125 C

-1.510 V at T¢ = -55°C

Normalized fanout (each output) - - - - - - - 10 4/ .
Operating temperature range - - - - - - - - - -55°T to +125°C

(@ 500 linear ft/min’
2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards. Unless otherwise 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
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARDS
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
(Copies of specifications, standards, handbooks, drawings, and publications required by the
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
MIL-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 herein.

3.2.1 Logic diagram and terminal connections. The logic diagram and terminal connections shall be
as specified on figure 1.

3.2.2 Truth tables and logic equations. The truth tables and logic equations shall be specified
on figure 2.

3.2.3 Schematic circuits. Schematic circuits shall be submitted to the preparing activity prior
to inclusion of a manufacturer's device in the specification and shall be submitted to the qualifying
activity and agent activity (DESC-ECS) as a prerequisite for qualification. A1l qualified
manufacturers schematics shall be maintained by the agent activity and will be available upon request.

3.2.4 Case outlines. Case outlines shall be in accordance with 1.2.3.

( 3.3 Lead material and finish. Lead material and finish shall be in accordance with MIL-M-38510
see 6.47.

4/ Device will fanout in both high and low levels to the specified number of data inputs on the same
device type as that being tested.
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Electrical performance characteristics.

TABLE I.
(Limits are valid provided circuit is in a test socket and transverse air

maintained.)

3.4 Electrical performance characteristics.

specified in table I and app]

otherwise specified.
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TABLE I. Electrical performance characteristics - Continued.

(Limits are valid provided circuit is in a test socket and transverse air flow of 500 linear ft/min is
maintained.)

Vi = *0.31 V

I I ] | I [ T
{ Test [Symbol | Condi tions |Devicel Limits IUnits |
= } I -55°C < Tg < 125°C }type Min | Max } I
I T I [ [ T
[Transition time,  ltyuy |VpgL = -3.2 V, Voo = +2.0 V (01,02 | | [ |
|Low-to-high- I IBE = 509, CL < 5 pF (output under test) {03,04,] 1.0 | 4.0 | ns |
[Tevel | |2 - [06 | I [ |
[ { iLoad = 1000 to GND (outputs not under test) | | f | |
I [ IDevice type 05 only: Vigp = *1.11 V I 05 1.0 [4.3 Ins |
| | | ViL2 = *0.31 Vv | | | [ I
I I | | | ! | |
I I i ] | ! I I
|Transition time, ItTHL 1V, EL = -3.2 V, Voo = *2.0V 101,02 | | | |
[high-to-1ow- | IRE = 50Q, CL < 5 pF (output under test) 03,04,1 1.0 | 4.0 [ ns |
[1evel | 1z~ - {06 | | | |
| I {Load = 1002 to GND {outputs not under test) | I ! | |
| | |Device type 05 only: Vpyp = +1.11 V | 05 11.0 |43 Ins |
| | | VIL2 = +0.31V i | | | [
[ l | | | | | !
| I [ | I I I T
|Propagation delay Itpry |VegL = -3.2 V, Voo = *2.0 V (01,02 | I [ |
[time, Tow-to-high- | IRE = 509, CL < 5 pF (output under test) l03,04,1 1.0 [ 3.7 1 ns |
[Tevel ! i - 106 | | l [
i I |Load = 1000 to GND (outputs not under test) | ! | | !
I I [Device type 05 only: Viyp = +1.11 V | 05 | 1.0 | 4.5 |ns |
| | | ViLz = ¥0.31 V | | [ [ |
| I I { { | [ |
" y o | o2 | 11|
ropagation delay |t v = -3.2 V, Veg = *2.0 V 01,02

[time, high-to-low- | PHL IBEFE 509, CL < SCSF (output under test) 03,04,/ 1.0 | 3.7 |ns |
[Tevel ! {2 106 | | | |
I I |Load = 1002 to GND (outputs not under test) | | | | |

I {Device type 05 only: Viyp = *1.11 V : 05 { 1.0 I 4.5 { ns }

I I =

| | [ | I | |

1/ Not applicable to "B" inputs of device types Ol and 05.

2/ MApplicable to "B" inputs only.

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

TABLE II. Electrical test requirements.

Subgroup (see table III)

[ | |
| MIL-STD-883 test requirements [ CTass A | CTass B I
| [ devices | devices |
[Interim electrical parameters i 1 | 1 |
| (pre burn-in) (method 5004) | | [
[Final eTectrical test parameters [ 1%,2,3,9 [ 1%¥,2,3,9 |
| (method 5004) | | I
[Group A test requirements I 1,2,3,9, [ 1,2,3,9 T
| (method 5005) | 10,11 | |
TGroups C and D end-point eTectricall 1,2,3 I 1,2,3 |
[ parameters {method 5005) ] { !
[Additional electrical subgroups { None { 10,17 ;

| for group C periodic inspections

* PDA applies to subgroup 1 (see 4.2¢).
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Device type 01

Case E

Case F
B 4y 4A 3y VEE 2A 2Y
(9 © ()
l- |
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Device type 02
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FIGURE 1.

Logic diagram and terminal connections (top view).




MIL-M-38510/60A

Device type 03

Case F Case E
30 2¢ 2B 2A YEE 2y 2Y 1B Voo, 3y 3y
5 3B 3A 2C 2B 2A
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FIGURE 1.

Logic diagram and terminal connections (top view) - Continued.
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Device type 05

Case F Case E
3y 2y 2v 2a VEE 2B NC 1B Vee, 38 3A 3y 3V 2Y 2y 24
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l %ﬁ |
| r I 1 |
| | | |
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sy 3a 3B VecaVeci 1Y 1Y 1A Ve, 1¥ 1y 14 18 w28 VEE
Device type 06
Case F Case E
20 2¢ 2B 2A VEE 1D 1C 1B Ve, 2y 2y 28 20 2 2B 2A
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[ |
I N A | [
oRoRoRoNOoNCRORO, e e s e e
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FIGURE 1. Logic diagram and terminal connections (top view) - Continued.
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2Y 1Y N/C1A 2Y

] [ [ (5] [

Device type 01

Case 2
%

24 [4] EIRY;
@ ver
N/C N/C
4y [12] ZA Ve
3A 4y

7 %

@ @ @ @

3Y 1B N/CU4A 3Y

2A 1B N/C1A 2Y

[7] [e] [4]
Device type 02 -

28 [9] A [3] 17
Vee i Z % Veer
N/C (1] \ N/C

4y [12] Veee

3a [13] {/A ¢ 4y

AN
NA AR A A
w9 (9 8 1]

3B 4A N/C AR 3Y

FIGURE 1. Terminal connections (top view) - Continued.
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oY 1B N/C 1A 1Y

Device type 03 @

Case 2
%
oy [o] 1Y
VEF Veer
ne 1] N/C
2a [12] Veeo
28 3Y
M @ [
2C 3A N/C 38 3C
2C 2B N/C2A 1Y
oevice wre 0 5] [ (1 (3] [
Case 2 g -
2p [9] 3] ey
VeE (2] Veet
Nne [ (1] we
14 [i2] Veez
1B b9 av

M@ EE E

1C 3A N/C 3B 3C

FIGURE 1. Terminal connections (top view) - Continued.
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N/C 1B N/C 1A 1Y

Device type 05 E] E‘ E Lﬂ

Case 2 %. .
|
28 [9] 7% (3] 17
VeE Veet
N/C (1] LIN/C
oA [29] Veea
2y 38
7
MEEHE
2Y 3Y N/C 3Y  3A
sevice tyoe 08 1C 1B N/C 1A Y
@ pe U6 -y
o e [2] [¢] _LiJ
Ay
1D L—?] 3 1Y
Vee [t T & [2] Veer
N/C 0] nre
2A [29] Vcce
28 [13] [19] 2v

AR
@ [E @

2C 2D N/C 2E 2Y

FIGURE 1. Terminal connections {top view) - Continued.
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Device type 01 Device type 02
Truth Table Truth Table
(EACH GATE) (EACH GATE)
T INPUTS [ O0UTPUTS | T INPUTS T~ oUTPUTS |
i A B i Y Y | | A B | Yt Y |
It L | L H | | L L [ L H |
| H X | H L | i H X | H L |
I X H | H L I | X H | _H L I
“H = high Tevel “F = "high Tevel
L = low level L = low level
X = irrelevent X = irrelevent
positive Togic: tY output is applicable
Y = A+ 8B for Gate 4 only.
_ positive logic:
Y-K+8 ) Y = A + Bt
Device type 03 Device type 04
Truth Table Truth Table
(EACH GATE) (EACH GATE)
T TNPUTS [ OUTPUTS T | INPUTS [~ OUTPUTS |
| A B Ct | Y Y | | A B C Dt | Y |
| L L L T L H | T N T H |
| H X X | H L | I H X X X | L |
| X H X | H L | I x H x X | L |
I X X H | H L | X X H X | L |
“H = high Tevel X X X H | L [
L = lTow level “H = high Tevel
X = irrelevent L = low level
tC input and last line are X = irrelevent
applicable for Gate 2 only. tD input and last Tine are
positive logic: applicable for Gate 2 only.
Y = A+B t+Ct positive logic:
V. K+FB FCt Y-R+B+C¥ Dt
Device type 05 Device type 06
Truth Table Truth Table
(EACH GATE) {EACH GATE)
T THPUTS T OUTPUTS |
T INPUTS T O0TPUTS T 1A B C D E¥I Y Y |
[ A B | ¥ Yoo I S W W) P W I W A }
| L L T L H | {H X X X X1 H L |
| H L i H L | [ X H X X X 1| H L |
| L H | H L | | X X H x X1 H L |
| H H | L H | | X X X H X | H L |
A= high Tevel | X X X X H | H L |
L = Tow level B = high Tevel
positive logic: L = low level
Y = AB + AB X = irrelevent
. tE input and last line are
Y - AB + A applicable for Gate 2 only.

positive logic:

Y -A+B+(C+D+Et

Y -A+*+B+C D+ E

1]

FIGURE 2. Truth tables and logic equations.
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3.6 Marking. The marking shall be in accordance with MIL-M-38510.

3.7 Microcircuit group assignment. The devices covered by this specification shall be in
microcircuit group number 29 (see MIL-M-38510, appendix E).

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in accordance with
MIL-M-38510 and method 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 shall be
conducted on all devices prior to qualification and quality conformance inspection. The following
additional criteria shall apply:

a. Burn-in test (method 1015 of MIL-STD-883).
(1) Test condition D or E using the circuit shown on figure 3, or equivalent.
(2) T¢ = 125°C minimum.
b. Interim and final electrical test parameters shall be as specified in table II, except
interim electrical parameters test prior to burn-in is optional at the discretion of the

manufacturer.

€. The percent defective allowable (PDA) for class S devices shall be as specified in
MIL-M-38510.

4.3 Qualification inspection. Qualification inspection 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, and D inspections (see 4,4.1 through 4.4.4}.

4.4 Quality conformance inspection. Quality conformance inspection shall be in accordance with
MIL-M-38510." Tnspections to be performed shall be those 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),

4.4.1 Group A inspection. Group A inspection shall be in accordance with table I of method 5005
of MIL-STD-883 and as follows:

a. Tests shall be as specified in table II herein.
b. Subgroups 4, 5, 6, 7 and 8 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 II of method 5005
of MIL-STD-883. Electrical parameters shall be as specified in table I1 herein.

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

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

b. Steady-state Tife test (method 1005 of MIL-STD-883) conditions, or equivalent:
1. Test condition D or E using the circuit shown on figure 3, or equivalent.
2. T¢ = 125°C minimum.

3. Test duration: 1,000 hours, except as permitted by appendix B of MIL-M-38510 and method
1005 of MIL-STD-883.

€. Subgroups 3 and 4 shall be added to the group € inspection requirements for class B devices
and shall consist of the tests, conditions, and Timits specified for subgroups 10 and 11 of
group A.

4.4.4 Group D inspection. Group D inspection shall be 4 accordance with table IV of method 5005
of MIL-STD-833. End-point electrical parameters shall be as specified in table [I herein.
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Vec=0v  -2.0V

RL
RL RL
VEE=-5.2V
Vv
S cc=0v -2.0V
7 b
VEE=-5.2V
CIRCUIT B
RL RL
VEE=-5.2V

CIRCUIT C
NOTES:
1. Inputs are internally returned to Vgg through 50K ohm resistors.
2. Ry = 100 ohm (%5%) deposited carbon rated at 70 mW at 125°C (or equivalent).
3. Circuit A shall be used for device type 04 and gates 1, 2 and 3 of device type 02.

Circuit B shall be used for device types 01, 03 and 06 and gate 4 of device type

02.
Circuit C shall be used for device type 05.

FIGURE 3. Burn-in and life test circuits.
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4.5 Method of inspection. Methods of inspection shall be specified as follows:
4.5.1 Voltage and current. All voltages given are referenced to the microcircuit ground
terminal. Currents given are conventional and positive when flowing into the referenced terminal.
TABLE IIIA. Test conditions for all devices, group A inspection.
Comar g M M D e e e o je o (/)
Symbol VIH vIL VIH vIL VT Vit  |E |E |E LDy LDy in
| cd o R R Y T e e e | | |
I | I [ | | I | | | I | |/ out |
T | | [ i I T I T T | [ T T
ITe = . | | | | | | | 1 | (1002 to[1002 tolSee |
I 25°C [-0.780 |-1.850 [+1.11 [+0.31 [-1.475 |-1.105 [-5.2 |-3.2 |+2.0 | -2V | GND [Fig 4 |
| | | | | | | | | [ | | | I
] I [ | [ ] T | | T I T I I
ITe = o | | | | I I I | 11000 to|100a tolSee I
| 125°C |-0.630 |-1.820 |+1.11 [+0.31 |-1.400 |-1.000 |-5.2 [-3.2 [+2.0 | -2V | GND [Fig 4 |
| | | i | | I | ! | | I I |
| [ T [ | | ] I [ | | | | |
ITg = o | | I | [ ! | | | 11002 to]100% to|See |
! -55°C |-0.880 [-1.920 |+1.11 [+0.31 [-1.510 |-1.255 |-5.2 |-3.2 [+2.0 | -2V | GND [Fig 4 |
I | | f I | I | ] | | | | I
5. PACKAGING
5.1 Packaging requirements. The requirements for packaging shall be in accordance with
MIL-M-38510.
6. NOTES
6.1 Intended use. Microcircuits conforming to this specification are intended for original
equipment design applications and logisitic support of existing equipment.
6.2 Ordering data. The acquisition document should specify the following:
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 lot to be supplied with each shipment by the device manufacturer,
if applicable.
C. Requirements for certificate of compliance, if applicable.
d. Requirements for notification of change of product or process to the contracting activity in
addition to notification to the qualifying activity, if applicable.
e. Requirements for failure analysis (including required test condition of method 5003 of
MIL-STD-883), corrective action and reporting of results, if applicable.
f. Requirements for product assurance options.
g. Requirements for special carriers, lead lengths, or lead forming, if applicable. These
requirements shall not affect the part number. Unless otherwise specified, these
requirements shall not apply to direct purchase by or direct shipment to the Government.
h. Requirements for "JAN" marking.
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Group A inspection for device type 02.
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Group A inspection for device type 02 - Continued.
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Group A inspection for device type 03 - Continued.
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Group A inspection for device type 04.
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Group A inspectiongfor device type 05 - Continued.
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Group A inspection for device type U6.
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Group A inspection for device type 06 - Continued.
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6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used
herein are defined in H‘E-M-3§SIU, MIL-STD-1331, and as follows:

GND = = = = = = = = = = = = = Ground zero voltage potential

VoTH- - - - - - = -~ -~~~ High-Tlevel threshold output voltage

VoTL- - - - -------"-- Low-level threshold output voltage

ViTR= - = - - - - ==~ -"- - High-Tevel threshold input voltage

VITL- - - --~~-=--"-"--+ Low-level threshold input voltage .
VEEL- - -~ - =-=---"=--~ shifted power supply voltage for the purpose of ac testing
Tg- = - - - == ==-=+--~-- Circuit junction temperature
Tg-==-=~--==-==-=-=--- Case operating temperature

Pp- = - - - - = ~-----~ Circuit power dissipation o

Bjp -~ - - -=--=---=--+ Junction to ambient thermal resistance in C per watt
Bjc - ------=------+ Junction to case thermal resistance

6.4 Logistic support. Lead materials and finishes (see 3.3) are interchangeable. Unless otherwise

specified, microcircuits acquired for Government logistic support will be acquired to device class B
(see 1.2.2), lead material and finish C (see 3.3). Longer length leads and Tead forming shall not
affect the part number.

6.5 Substitutability. The cross-reference information below is presented for the convenience of
users. Microcircuits covered by this specification will 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 physical 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.

Device type Commerical type
01 10501
02 10502
03 10505
04 10506
05 10507
06 10509

6.6 Environmental variations versus device testing and o eration. Different nominal values of air
velocity and temperature may be selected for device tests and in-system operation. However, when this
occurs or when gir velocity and temperature gradients cause a shift in device junction temperature
greater than #2 C, the device output voltages and input forcing functions assume significant new
values. Based on the typical thermal resistance curve of figure 8, the new values can be determined
from the procedures in 6.6.1.

6.6.1 Procedures for determining new values of device output voltage and input forcing function.

a. Determine device power dissipation by power supply drain current and the following equation:
Pp (max) = Ipp(max) x Vgg *9.7 md x number of outputs.

b. Using this maximum power dissipation, enter figures 5 and 6 as applicable for the case outline
and determine the junction temperature deviation (aTy) for the selected nominal air velocity.

c. If the actual ambjent test or system temperatures are other than those specified (-55°C, 25°C,
125°C), the difference between the actual and specified values shall be algebraically added to
the AT for the air velocity determined in (b) above to obtain a aTy (total).

d. Using the appropriate adjustment coefficients from figure 7 multiplied by the aTy (total),
determine the correct amount of compensation to be applied to each of the forcing functions
and voltage 1imits under the actual test or system conditions. (see 6.6.2 for two examples of
determining compensation.)
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:THL i ETHL 2.0 ns (20% - 80%) + 0.2 ns
TLH Yoy LTLH

2.0 ns (20% - 80%) + 0.2 ns
= 1.00 MHz £0.05 MHz

— 80X
Vout 50%
—_— 20%
‘*’J tPLH "—"J t PHL
NOTES:

1. Perform test in accordance with test table; each output is tested separately.
2. A1l input and output cables to the scope are equal lengths of 50 ohm coaxial
cables. Wire length should be < 0.250 (6.35 mm) from tp(iN) to input pin and
tp£0UT) to output pin.

OQutputs not under test connected to 100 ohm resistor to ground.

FIGURE 4. Switching time test circuit and waveforms,
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~
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W 7004
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fey -2 5 10
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e 200+
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\
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circuit power watts .05 A 15 .20 .25

NOTE: Change in junction temperature versus forced air velocity, ref. to 500 linear ft./min.
circuit power as variable parameter 100 2 load.

FIGURE 5. dJunction temperature versus air velocity case E.
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<
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\
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circuit power watts .05 N 15 2 .25

NOTE: Change in junction temperature versus forced air velocity, ref. to 500 linear ft./min.
circuit power as variable parameter 100 2 Toad.

FIGURE 6. Junction temperature versus air velocity case F.
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| ] . | r I

| | -55°C | +25°C | +125°C |

{ ‘ (mv/ C) { (mv/°C) = (mv/°C) %

i T I T T T T I

{ PARAMETER } 4Ty I -aTy | +aTy l -aTy | +aTy I -ATy :
| ]

[ T T T T | T |

: VOH max, VIH ‘ 1.38 { 1.38 | 1.40 | 1.38 | 1.40 | 1.40 |

| | | | |

1 VOH min, VOTH } 1.88 ! 1.88 | 1.05 | 1.88 | 1.05 | 1.05 |

| | ] i |

{ VoL max, VoTL I 0.44 { 0.44 ’ 0.75 l 0.44 { 0.75 : 0.75 =

‘ VoL min, VIL : 0.88 | 0.88 | 0.30 | 0.88 | 0.30 | 0.30 |

| | | | | |

: VITH { 1.88 | 1.88 | 1.05 | 1.88 | 1.05 | 1.05 |

| | | | | | |

I VITL { 0.44 : 0.44 } 0.75 ; 0.44 } 0.75 , 0.75 {

FIGURE 7. Adjustment coefficients for forcing function and test 1imit compensation.
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100 —
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CASE (E)

60 —

Degree C/Watt

40 — CASE (F)

Average junction to ambient thermal resistance

A

|

20
0 200 400 600 800 1000

Forced Air Velocity (linear ft./min.)

NOTE:
(SJA -vs- Forced Air Velocity) For case (E) and (F)

Ty Tt 8IpxPy (max}.

FIGURE 8. Air velocity vs thermal resistance.
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6.6.2 Test limit compensation examples.

a. A device which has a power dissipation of 100 mW in case.E is to be tested under a_ zero air
flow condition. On figure 5 ATy between 500 linear ft/min and zero air flow is *4°C. In
order to adjust the various parameter limits, use figure 7 which defines the 1imit_adjustment
coefficients for aTj. To adjust Vgy(max) at -55°C, use the +aTj column of the -55C
portion of figure 7 and locate the coefficient corresponding to Vou(max). This value is
1.38 mV/°C. Multiply the aTj by the coefficient and algebraically add it to the -55°C
Voy(max) Timit from table II%.

Voy(max) (adjusted 1imit) = (+4°C) x (1.38 mv/°C) + (-830 mV)
= 5.52mV - 830 mV - 824.48 mV
Use - 824 mV

Follow the same procedure to adjust the remaining parameters at -55 as well as all parameters
at 25°C and 125 °C.

b. A device with a power dissipation of 150 mW in case E is to be tested at an air flow of 200
linear ft/min and the 25 C testing is_to be accomplished at an ambient temperature of +20 C.
On_figure 5 aTj due to air flow is *2°C. The aTj dye to ambient temperature changeuis
-5°C %25-20)., Therefore the total aT; = -5 +2 = -3°C. Using figure 7, find the 25°C,

-ATg column. To adjust Vg (max) 1oca%e the limit coefficient corresponding to Vg (max)

for a negative aT;, this value is 0.44 mV/°C. Multiply the ATy by the coefficient and

algebraically add it to the +25°C v VoL{max) Timit from table III.

VoL(max) (adjusted 1imit) = (-3°C) x (0.44 mV/°C) + (-1620 mV)
= 1.32 mV - 1620 mV = 1621.32 mV
Use - 1621 mV

Follow the same procedure to adjust the remaining parameters at 25°C.

6.6.3 Maximum junction temperature. Under no circumstance should the devices be operated in an
environment such that Tj as calculated by the following equation be allowed to exceed the maximum
junction temperature rating of 1.2.4. Ty = T¢ +8Jp (TYP) x Pp (max). Typical junction to
ambient thermal resistance 8Jp (TYP) varQes as a function of air velocity as shown on figure 8.

6.7 Changes from previous issue. Asterisks are not used in this revision to jdentify changes with
respect to the previous issue due to the extensiveness of the changes.
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DLA - ES
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