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MILITARY SPECIFICATION
MICROCIRCUITS, DIGITAL, ECL, FLIP-FLOPS, 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 part number shall be in accordance with MIL-M-38510.

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

Cevice type Circuit
01 Dual D-type flip flop with preset and clear
02 Dual D-type fiip flop with preset and clear
03 Hex D-type flip flop
04 Dual J-K flip flop with preset and clear

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

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

o Outline 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-§ (16 pin, 1/4" x 3/8"), flat package
2 c-2 (20-terminal, .350" x .350"), square chip carr-er
package
1.3 Absolute maximum ratings.
Supply voltage range - - - - - - - - - 0 V dc to -7.0 V dc
Input voltage range- - - - - - - - - - 0 V dc to Vgg (most negative powe:
supply voltage)
Storage temperature range- - - - - - - -65°C to *150 C
Maximum power dissipation (Pp) per
gate 1/
Device type 01 - - - = = = = - = - - 165 mW dc
Device type 02 - - - - - = = = - = - 190 m¥W dc
Device type 03 - - - - - - - - -« - - 105 mW dc
Device type 04 - - - - 200 mW dc

Lead temperature {soldering 10 seconds) +269°C
Junction temperature (Tgj- - - - - - - 165°C 2/ .

[7—Wust withstand the added Pp due to short circuit test (e.g., Ips)

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

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), Griffis AFB, NY 13441, bv :i~j the self-addressed ]
standardization Document Improvement Proposal (DD Fo.uw .426) appearing at the end |
of this document or by letter. |

FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited,
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following specifications and standards,
Department of Defense Index of Specifica
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Maximum output current - - - - - -
Thermal resistance,
Cases E and F- - - -
Case 2 - - - -

Recommended operating conditions.

Supply voltage (V¥gg) - - - - - - -
Minimum high 1eve§ input voltage -
{at 500 linear feet per minute)

(ft/min)
Maximum low level input voltage- -
{at 500 linear ft/min)

Normalized fanout (each output)- -
Case operating temperature range
{at 500 Tinear ft/min)
Case operating temperature - - -
{at stil1l air)

Input data setup time, tsgTUP
Device type 01 - - - -
Device type 02 -
Device type 03
Device type 04 -

Input data hold time, tyoLD
Device type 01 - -
Device type 02 - -
Device type 03 - - - - - - - - -
Device type 04 - - - - - - - - -

APPLICABLE DOCUMENTS

junction-to-case

Government specifications and standards.

of

the

-50 mA

See MIL-M-38510, appendix C
60°C/W 3/

-5.46 V minimum to ;4.94 V maximum

-1.105 Vv at T¢ = 25°¢
-1.000 V at Tg = 125.C
-1.255 V at Tg = -55°C
-1.475 V at Tg = 25°¢
-1.400 ¥ at Tg = 125°C
-1.510 V at Tg = -55°C

10 4/

-55°C to +125°C .
01, 02, 04: -55°C to 125°C

. (cases E and F)
03: -55.C to 100.C (case E)
-55°C to 110°C {(case F)

2.5 ns minimum
1.0 ns minimum
2.5 ns minimum
2.5 ns minimum

1.5 ns minimum
0.75 ns minimum
1.5 ns minimum
1.5 ns minimum

Unless otherwise specified, the
jssue listed in that issue of the
tions and Standards specified in the

solicitation, form a part of this specification to the extent specified herein.

SPECIFICATION

MILITARY
MIL-M-38510 -

STANDARD

(Copies of specifications,
by the manufacturers in connec
obtained from the contracting ac

2.2

specification and the references cited herein,

MILITARY
MIL-STD-883 -

Order of precedence.:

take precedence.

37

Microcircuits, General Specification for.

Test Methods and Procedures for Microelectronics.

standards, handbooks, drawings, and publications required
tion with specific acquisition functions should be
tivity or as directed by the contracting officer.)

In the event of a conflict between the text of this
the text of this specification shall

When a. thermal resistance value §s included in MIL-M-38510 appendix C, it shall

supersede the value stated herein.

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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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 diagrams 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 gualified 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.%).

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

3.5 Electrical test requirements. The electrical test requirements for each
device cltass 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.

3.7 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit group number 31 (see MIL-M-38510, appendix E}.

4., QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures sholl 2 in
accordance with MIL-M-38510 and method 5005 and 5007 of MIL-STD-883, as applicable,

except as modified herein.

4.2 Qualification inspection. Qualification inspection shall be in accordance
with MIL-M-38510. TInspections to be performed shall be those specified in method
5305 of MIL-STD-883 and herein for groups A, B, C, and D inspections {see 4.4.1
through 4.4.4}).

4.3 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
equivatlent.

{2} Ty = 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.
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Electrical performance characteristics.
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TABLE 1. Electrical performance characteristics - Continued.
(Limits are valid provided circuait 1s in a test socket and
transverse air flow of 500 linear ft/min is maintained. )

[ T [ 1 | 1 |
| Test |Symbol | JConditions | |Device | Limits | |
i | | -55°C < Tg < 125°C | type | {Unitsl
[ | | | ™ Min | Max | |
] i i | | | ] |
! ] [ | I { ] |
[Maximum clock | FMAX {VepL = -3.2 V, Vgo = *2.0 ¥ i_D01 105 - |
| frequency | ICE 5 pF (output under test) 1702 200 —-- | MHz
| | ILoad = 100% to GND |7 D3 115 - i
| | I 04 [ 105 1 -~ | |
(" | | ; I { ] f
{Transut1on time, itTLH {VEEL = -3.2 Vv, V¢ = *2.0V i 0t | 1.0 | 4.9 ; |
Tow-to-high-level R 02 1.0 3.6 ns
| l 7 50Q, CL < 5 pF (output under test) I~ 0T T10 oy | |
} % }Load = 1007 to GND (outputs not under test){ 04 } 1.0 ! 5.3 } ]
|
{ [ ] I | | [ |
}Trans1twon time, ltThL IYggL = -3.2 V, Vgg = *2.0 ¥ f or | 1.0 | 49 | |
nigh-to-)ow-1evel| IRL : 702 [ 1.0 T 3.6 1lns |
: l i 50, CL < 5 pF (output under test) T T T i
: } ELoad = 1000 to GND (outputs not under test)} 0 1 1.0 ; 5.3 | |
| i ]
! T ] T f | ! |
}Propagat1on delayttpLHl : E = -3.2V, Vo¢ = t2.0V | 01 1.1 1 4.9 % |
time, low-to- o 1702 1.0 [ 3.9 ns |
Inigh-tevel (clearl 7" - 50z, CL < 5 pF (output under test) =04 o T 59 | |
or preset to | lLoad = 1007 to GND {outputs not under test}| | i | |
loutput | { | } | ] !
| | | | ] | | i
| I | ) I [ | I
|Propagation delayltpyy | | ol | 1.1 | 4.9 | |
|time, high-to- | | [T 02 1 1.0 | 3.9 !ons
ilow-level {(clear | | =04 1 1.0 T 5.9
lor preset to | | | ] ] | |
joutput) | ] ] | ! i |
| I | | | | | l
}Propagation delay:tpLHz :VEE = -3.2V, Veg = *2.0V % o1 | 1.4 | 5.0 | %
time, lTow-to- R 50 F 02 1 1.2 1 3.9 1| ns
high-Tevel (clock] i g, CL < 5 pF (output under test) e e v o o B I
fto output) i lLoad = 1002 to GND {outputs not under test): 04 1 1.0 1 5.3 i |
! | :
i ] i | ] I T i
|Propagation delayltpy oz | i__01 1.4 | 50 | i
[time, high-to- | | j— 02 1.2 [ 3.9 | ns |
How-level (clock | | |03 1.3 | 5.3 |
[to output) | { |~ 04 1.0 | 5.3 | :
I { i

l I
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TABLE I1I. Electrical test requirements.

Subgroups (see table III)
MIL-STD-883 test requirement

for group C periodic inspections

i T !
| | |
| ! }
| | CTass S [ CVTass B |
{ { devices { devices %
} I T |
| Interim electrical parameters | 1 | 1 |
| (pre burn-in) (method 5004) { } :
|

| ] | |
| Final electrical test parameters 1 1%, 2, 3, 91 1%, 2, 3, 9|
| (method 5004) | | |
] | | |
| I ] |
| Group A test requirements ] 1, 2, 3,9, 11, 2,3, 9 |
{ (method 5005) } 10, 11 } {
| T T |
| Group C and D end point electrical | 1, 2, 3 } 1, 2, 3 |
| parameters (method 5005) { | {
| ]

i | | i
{ Additional electrical subgroups { None } 10, 11 i
[ ! | ]

*pPpA applies to subgroup 1 (see 4.3c).

4.4 Quality conformance inspection. Quality conformance jnspection 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).

4.4.1 Group A inspection. Group A inspection shall be in accordance with table I
of method SUUE of HIE-SID-§83 and as follows:

a. Tests shall be as specified in table 1I herein.

b. Subgroups 4, 5, 6, 7, and 8 of table I of method 5005 of MIL-STD-B883 shall
be omitted.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table IIT
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
II] of method 5005 of MIL-5TD-883 and as follows:

a. End-point electrical parameters shall be as specified in tablie Il herein.

b. Steady-state life 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. Tp = 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. RN

c. Subgroups 3 and 4 shall be added to the group C inspection requirements .
class B devices and shall consist of the tests, conditions, and limits
specified for subgroups 10 and 11 of group A.
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Device types 01 and 02

Case F Case E
2P/ 2CE 2D CC VEE 1D ICE IP/S
. @ @ @ Vee2 2Q 20 2CLR2P/S 2CE 2D CC
| i GIE Lz iol e
— —
. L—l L =
vl !
a
_ ¢ Op L{D c - b
Q Q Q Q D
. B 5 C
| _ e =]
! - 271314057617 8_J
@ 2 VCCl 1@ IQICLRIP/SICE 1D VEE
2CLR 28 20 Yccz Yecer 1@ 1@ ICLR
Device type 03
1Q 2Q 30 aQ 5Q 60
R R R
Q Q Q Q Q Q
0'e Ib2¢ p3c¢ p%¢ 0S¢ p 8¢
& ) &
ID 2D 30 ap 5D €D
Case F Case E
6D 5D 4D cLk YEE 30 20 1D v
cC26Q 5Q 4Q 6D 5D 4D CLK
15
®@®.@ el i3zl (Hiolf9
l »5p &> 4D 3D« 20 l T>60>50>4a'»60'>50!4D
K] g a g ' a Q Q
60 |c! p|tlc@ o] |c30]P 21 ¢l (52 ¢ |03 ¢
c.po [c.ofc.D P D . cl [ c] [o c
4
' C | 4q S5q/| © 03? Q 4 Q 9 o &
I (=59 60 IQﬂZQﬂ | Q) 20 304104120 4,304
tNz2r3flais6i7118
@@@@@@@. Vcci 1Q 2@ 3Q ID 2D 3D VEE
4aQ 50 6Q Ycc2VYeci 1@ 24 30

FIGURE 1.

Logic diagrams and terminal connections.
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Device type 04

Case F Case E
2 2 2 1 |
® ® ¢ OGB|| wab b et S
P\ ccz Q Q@ CLR P/S K J c
I ‘ IS I4 1apdie Lol 9
1 —1 d

] | :

J_L l_ g
11l P/S
J

J CK

K C J
CLR , P/S
a2o J|f

g i || -
= ¥ -
12 4115
DOODOO®DO®|| v
&Rg _q Ycce Yeer @ 3 CLR
FIGURE 1. Logic diagrams and terminal connections - Continued.




Device type 01}
Case 2

Device type 02
Case 2

PN

FIGURE 1.

1TL-"1-3851n/513

ICE IPSN/ACICLR IQ

[e] [7][e] 5] [4]

(4] 2] [e] [7) [ie)

2CE 2P/SN/C2CLR 20

|
(4] [15] i8] [7] [ie]

2CE 2P/SN/C2CLR 2T

Logic diagrams and terminal connections - Continued.
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Device type 03 2D 1D N/C 3Q 2G

Case 2 ElEJ

Device t 04 o)
ce type K 1P/S N/C ICLRI1G

e ajajolsjo
i

JLILE
l@lll

2K 2P/S N/C 2CLR 2G

FIGURE 1. Logic diagrams and terminal connections - Continued.
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Device types 01 and 02

ASYNCHRONOUS
CLR|P S|Q | Q
L | L Q
L [HI[HIL
H | LI|LI{H
H | H [H*| H*

*This is an unstable condition,
when clear (CLR) and preset (P~S)
inputs return to their low level
(inactive state) these states will
not be maintained.

SYNCHRONOUS

C D | Qn+1

L
B*
g+

Qn
L

T

H

X = Don't care

C=Cg+ CC

*A clock H is a cluck
transition from a
low to a high state.

Preset (P’S) and clear (CLR) override clock (CC) and clock enable (CE) inputs.
Each flip-flop may be clocked separately by holding the common clock in the low
state and using the enable inputs for the clocking function. If the common clock
is to be used to clock the flip-flop, the clock enable inputs must be in the low
state. In this case, the enable inputs perform the function of controlling the
common clock. The output states of the flip-flop change on the positive

transition of the clock.

Device type 03

SYNCHRONOUS

C D Qn+1

L X Qn
H~ L L
H* H H

X = Don't care

*A clock H is a clock transition

from a low to 2 high state.

Clocking is common to all six {lip-flops. Data transfer is accomplished on

positive going transition of the clock.

FIGURE 2. Truth tables.
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Device type 04

ASYNCHRONOUS
CLR|P/SIQ | Q
L |L|QIQ
L B |H|L
H | L |[L|H
H | H |[H* H*

*This is an unstable condition,
when the clear (CLR) and
preset (P/S) inputs return to
their low level (inactive state)
these states will not be
maintained.

SYNCHRONOUS

|

Qn+1
Qn
L
H
Qn

Cutput states change on
vositive transition of
clock for J-K input
conditions present.

I e
211221 { ol o BN

Preset (P/S) and clear (CLR) override the clock. The output states of the
flip-flop change on the positive transition of the clock.

FIGURE 2. Truth tables - Continued.

)




Device types 01 and 02

(1 2 circuit shown)

.

P/S Q V-’Vv—l

CLR

CE

cc

i 177

(Case E & F)

NOTES:

HL-"-33510/611

Device type 03

(1 G circuit shown)

Veer Vecz
D Q
9
2
CLK
VEE
-5.2V -2.0V

Ta = 100 C 5 C (Casec E)
TA - 110 C +5°C (Case F)

Device type 04

(1.2 circuit shown)

T_r—-‘f

Veer Vecz R
L
b P/S Q'—‘V\rj
O—{CLR
o—iC
J
Ry
o—x% -
VE§
oo
-5.2V -32v

.10
Ta = 125 750 C

(Case E & F)

1. RL = 1002 +5% rated at 70 MW at 125 C (or equivalent).
2. Momentary ground on clock inpul (device type 03) after VEE and -2.0 V

have been applied.

3. Inputs arc internally returned to VEE through 50 k2 resistors.

FIGURE 3. Burn-in and life test circuits.
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SCOPE INPUT

GENERATOR CHARACTERISTICS

ViHo ViLa

T
¢ +10 mV | :10 mV 2ouf

25°C | +1.11 V +0.31V
125°C | +1.24 V +0.36 V =

T55°C | +1.01V | +0.28 V
50N
1
CLOCK PULSE
GENERATOR
CE
tp IN 1004 ccC
RL _ Q .50 - -
T 50 15 C D Q
SCOPE INPUT = 509 to GND VEE
CL (test jig) < 5 pF +
100N
oI 3%
CLOCK INPUT = SINE WAVE * =
-3.200
-.005V
VIH 2
CLOCK INPUT
VIL 2
Q@ OUTPUT
FREQ. (ouT) = £BE - N
FMAX 1S HIGHEST INPUT FREQUENCY AT WHICH DEVICE CEASES
TO TOBGLE
NOTES:

1. Perform test in accordance with test table: each output is tested separately.
2. All input and output cables are equal lengths of 50 ohm coaxial cables. Wire

length should be < . 250 (6. 35 mm) from tp in L0 input pin and tp out to output pin.

3. Outputs not under test connected to a 100 ochm resistor to ground.
4. Note that observed pulsc amplitude is attenuated by one hall.

FIGURE 4. FMAX test circuit for device types 01 and 02.

14



[N IR I SO B

OPE (NPUTS SCOPC INPUTS
GENERA TOR CHARACTERISTICS AN 12000 ore e
o
T VIHg ViLy
210 mv | 210 mV o uf l ? Ot I
25°C | +1.11V|+0.31V t20%] s20% 1
125':C '4‘1. 24 V "'0. 36 V - - I Iwa - =
-55°C +1,01V]+0.28YV PRESET PULSE vCCl VCCZ
1 - 50, GENERATOR  S%¢ o l%.
ouT - oo 3
tp (P/S & CIR) = 40 ns 1o N iso oYy
N L
PRR = 1 MhHz CLR I
Device type 01 ‘ H E'p
= g, 20°-80" CLEAR PULSE] IN
HL 0 ns {20%-80 é;'enennon L 2100 ce
Ty T 2.0 ns (20%-80:) 'ooi n tpouT
Device type 02 o f == cc RL
try, = 1.5 ns {(20:-80.) . 5 2
tyip = V-5 ns (20.-80%) Veg ICL
2L - 5092 +5% oaut] =
:I:ZO%I
SCOPE INPUT = 50 to GND =
CL (test jig) < 5 pF ot p—or a0,
!
N e B
PRESEY INSUT f oo,
\\
—lp — -2

TLEAR INPUT
o2
}‘ -:— 1=
Pl
3 IUTPUT ! A
e o-'_q-_'_‘
ZoureLT
;;‘" - i re Lt - PR
NOTES:
1. Perform test in accordance with test table: each output is tested separately.
2. All input and output cables are equal lengths of 50 ohm coaxial cables. Wire
length should be < .250 (6. 35 mm) from Ip 16 to input pin and tp out to output pin,
3. Outputs not under test connected to a 100 ohm resijstor to ground.
4. Note that observed pulse amplitude is attenuated by one half.
FIGURE 5. Preset and clear switching test circuit for device types 01 and 02.




MIL-4-3351)/613

Q OUTPUT

Q@ OUTPUT

NOTES:

_

1

L

-ty y
- Ly

tomL2

GENERATOR CHARACTERISTICS SC°P§E‘":“TS +2.000 s
T VIH2 ViLa 7 .
+10 mv | +10 mV
25,1." .[ O.I/lf l_
250C + 1. 11 V +0. 31 V *20./.1 *20./.I
125°C +1,24 V] +0.36V - =
-55°C +1.01Vv)]+0.28V = = l lt.pOUT -
_ v v
ZOUT = 50NQ %0 ccl cc2 RL
t, (data) = 150 ns n P/S 0 2
tp (clock) = 40 ns CL
P CLOCK PULSE CLR I
PRR = 1 MHz GENERATOR =
Device type 01 , CE
t = 2.0 ns (20%-80% =
TLH ( £) pata puLse 19 |¢€ RL
Device type 02 GENERATOR 2
try = 1-5 ns (20%-80%) o 3
- o t 100
tTLH = 1.5 ns (20%-80%) P IN n Ve ICL
RL _ 5 = <
7 - 500 5% oipf L
SCOPE INPUT = 50% to GND 0*20%.;[_
CL (test jig) < 5 pF tp ;36202%
Vinz
DATA INPUT 50%
t DELAY 260 ns Vice
Vine
CLOCK iNPUT 50%
fe— tp —al ViLz
- tpLHe — teuL2

1. Perform test in accordance with test tible. cach output is tested separately.
2. Al input and output cabtes are cquitl lengths of 50 vhin coaxial cables. Wire

length should be

. 250 (6.35

3. Outputs not under test connected to a 100 ohm resistor to oound,
4. Note that ohserved pulse amplitude 1s attenuated by one hall,

mm) from L i o input pin and y, out to outlput pin.

FIGURE 6. Synchronous switching test circuil for device types 01 and 02.

SCOPE INPUTS



TS

GENERATOR CHARACTERISTICS

M1L-4-33517/613

SCOPE INPUTS +2.000
CED +$005V Q9
Te ViHg ViLa o)
' 210 mV | 210 mV
25°Cc | +1.11V]| +0.31V 25 uf [ Ot uf 1
125°C | +1.24 V[ +0.36V £20% L +20% T
-55°C +1.01 V]| +0.28V. ":__g l—_“—l"p“” L
Zoyy = 507 50 Veer  Vecz | |mL
tp (data) = 40 ns n P/S . )
tp (clock} = 40 ns ¢
I L
Device type 01 CLOCK PULSE CLR 1
t = 2.0 ns (20%-80%) GENERATOR .
THL CE
tr g = 2.0 ns (202 -80%) ,50 LpouT
Device type 02 loon= $30 1.
t = 1.5 ns (20%-80%) DATA PULSE RL
THL GENERATOR >
ton = 1.5 ns (20%-80°) 0 o
t IN: %IOO v
RL e n EE ICL
Sf:OPE INPUT = 505 to GND °""fI
= (o] o
¥ L#20% L
CL (test jig) < 5 pF 200 ¢
— 1p — + 005V
ViH2
DATA INPUT f 50%
VL2
tseTup tvoLp
\TH
CLOCK INPUT 50%
ViLe

Q@ OUTPUT

NOTES:

Q OUTPUT /

- ‘p‘l

1. Perform test in accordance with test table: each output is tested separately.
2. All input and output cables are equal lengths of 50 vhm coaxial cables. Wire

length should be -

.250 (6. 35 mm) from tp in to input pin and tj out to output pin.

3. Outputs not under test connected to a 100 ohm resistor to ground.

4. Note that observed pulse amplitude is attenuated by one half.

FIGURE 7.

Setup and hold test circuit for devi .

17

«re> 01 and 02

SCOPE INPUTS




AIL-4-3351 37613

SCOPE INPUTS +2.000 SCOPE INPUT ﬂ
GENERA TOR CHARACTERISTICS D C * .ogs v Q
T VIH3 ViLa
C r—"——]
+10 mV +10 mV 25uf Oiuf
25°C | +1.11V | +0.31V r20%] +20%
125°C | +1.24V | +0.36 V = 2 [_""‘]tpour =
-55°C | +1.01V | +0.28V v
DATA PULSE Veer cc2 RL
GENERATOR >
= 1 D Q
Zgyt = 5O ) 3 ICL
tin = 2.0 ns (207-80%) to IN |%o§' =
trp = 2.0 ns (20%-80%) 1
tp (data) = 40 ns
tp {clock) = 40 ns CLOCK PULSE
GENERATOR
c
RL - 5002:5% _I; pr m%'?{’ VEE
SCOPE INPUT = 502 to GND = orant
CL (test jig) < 5 pF *zé‘-,.
-3.200
+ 003V

ViK2 /ﬁ
DATA INPUT / 50% ’
— ViLz

tseTup tHoLD
Vinz
CLOCK INPUT \ ;f 50%
L tp‘.’ . ViLe
Q OUTPUT

NOTES:

1. Perform test in accordance with test table: each output is tested separately.

2. All input and output cables are equal lengths of 50 ohm coaxial cables. Wire
length should be < . 250 (6.35 mm) fron ty in to input pin and tp out to output pin.

3. Outputs not under test connected to a 160 ohm resistor to ground.

4. Note that observed pulse amplitude is attenuated by one half.

FIGURE 8. Setup and hold test cirvuit for device type 83,



t1.-1-33510/611%

GENERATOR CHARACTERISTICS SCOPE INPUTS +2.000 SCOPE INPUY
D CE + 005V Q
T ViHs ViLa ?
10 mV :10 mV
25y.f .[ D.Ipf ]
25°C | ~1.11V +0.31V tZO%I +20% T
125 C ] +1.24 V +0.36 V . = =
-55°C | «1.01V +0.28V = = | ¢ [LpOUT =
DATA PULSE Yeer  Vee2 RL
GENERATOR S 2
z = 500 D Q
ouT : cL
t = 2. =800 =
THL 0 ns (20” 80: ) ' IN"100 _;
triy = 2.0 ns (20%-80%) ) 3
tp (data) = 150 ns = 3&50
tp (clock) = 40 ns OCK PULSE fa
CLOCK PUL
PRR = 1 MHz GENERATOR
c
= 1p N 120 Ve
B_ZL = 500 15% g a
- Ginf 1
SCOPE INPUT = 502 to GND ”
CL (test jig) < 5 pF ~ utzo L
-3.200
+ .00V
lie——————— tp —————f
Vine
DATA INPUT 7( 50%
v
L DELAY = 60 ns L2
Vina
CLOCK INPUT 50%
v
. tp e
—* }‘—tm.ua I’—tPuLz
QOUTPUT
NOTES:
1. Perform test in accordance with test table; each output is tested separately.
2. All input and output cables are equal lengths of 50 ohm coaxial cables. Wire
length should be <. .250 {6.35 mm) from tp in to input pin and tp out to output pin.
3. Outputs not under test connected to a 100 ohm resistor to ground.
4, Note that observed pulse amplitude is attenuated by one half.

FIGURE 9.

Synchrono. . switching test circuit for device type 03.



1TL-1-33513/613

2.000V 2.000V  scoPE
£008V  ViH2 ViH2 VIH2 VIM2 ViH2  VIL2 (sE, 4005V OPE INPUTY
L ) 251
adis =
25uf O.duf
s2b% T | Tiz0% ————
- - { i Pl
+D°'_{§’_?'
I
so|° D e : ) L o
Q| FF . 23 02
| =
= |[McCloz3 k __:_DO;_E? D2 pu.T ——0
D Q | | T8 Q3
) etk o
)
] % T3 u
£20% = , =
— D5 P—
3.200V = . ) ' $%01T cLock Vee
£.005V (2MCies2 | = 0
SCOPE INPUT
CLOCK | ! O.luf
GEN = MCI660 L s20%
S|NE WAVE - /W
-3,200V ,
4 .005V
tp N

GENERATOR CHARACTERISTICS

Te VH ViLg

’ +10 mV +10 mV
25°C | «1.11V +0.31V
125°C | +1.24 V -0.36 V
-55°C ~-1.01V +0.28V
NOTE :

FIGURE 10. FMA_X test

A1l resistors =#5:
521.: = 509 5G

SCOPE INPUT = 5082 to GND
CL (test jig) < 5 pF

The fl1ip flop under test will have a "VILZH applied to the NOR gate
and the remaining NOR gates will have a "VY’-ZII appltied.

circuit for device type 03.

20



41L-1-38510/6183

Vinz

CLOCK
INPUT viL2

b/ \ /
cowr ) \ Vam

GENERATOR CHARACTERISTICS

. . z = 50%
T ViHg ViLg ouT . :
’ 110 mV +10 mV YtrhL ¢ 2.0 ns (20%-80%)
] tip = 2.0 ns (20%-80%)
25C | +1.11V +0.31V
125°C| +1.24V | +0.36V tp, (data) = 200 ns
-55°C +1.01V +0.28V tP (C]OCk) = 40 ns

NOTES:

1. Perform test in accordance with test table; each output is tested separately.
2. A1l input and output cables are equal lengths of 50 ohm coaxial cables.

Wire length should be <.250 (6.35 mm) from tp in to input pin and tp out to
output pin.

Qutputs not under test connected to a 100 ohm resistor to ground.

Note that observed pulse amplitude is attenuated by one half.

Power supply.configuration on MC1660 and MC1662's identical to D.U.T.

(S 0N NN )

FIGURE 10. F test circuit for device type 03 - Continued.

MAX
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M1L-M-38517/7613

CLOCK INPUT +2.000 SCOPE INPUTS
c t.ogsv . Qe d

GENERATOR CHARACTERISTICS

T VIHg ViLg 25 uf I 0,1 ut |

:10 mV | 10 mv £20% ] £20% L

25 C +1.11V]+0.31V ]'_'*’_'[t.pou-r =

125°C | +1.24 V| +0.36V v v
-55°C +1.01 V][ +0.28V] 80 cct cc2 RL
n P/S 2
Q
c CL
CLOCK PULSE cLh I
GENERATOR
tp tpouT
100 &
SCOPE INPUT = 50% to GND nx 3 3w
CL (test jig) < 5 pF
L (test jig) < 5p Vee Ic
CLOCK INPUT = SINE WAVE 4 -
s " onptl
ViLe L20%]
-3.200
4 008V

CLOCK INPUT /\/\/\

Q@ OUTPUT _f_\_/__
o N/ N\

FREQ. (OUT) = ﬁ%—m

FMAX 1S HIGHEST INPUT FREQUENCY AT WHICH DEVICE CEASES
TO TOGGLE

NOTES:

1. Perform test in accordunce with test table: each output is tested separately.

2. All input and output cables are equal lengths of 50 ohm coaxial cables. Wire
length should be ~ . 250 (6.35 mm) from tp 1 Lo input pin and tp out to output pin.

3. Outputs not under test connected to a 100 ohm resistor to ground.

4. Note that observed pulse amplitude is attenuated by one half.

FIGURE 11. ]'MAX test circuit for device type 04.



LML 389137613

SCOPE INPUTS +2 000 SCOPE INPUTS
GENERATOR CHARACTERISTICS P/S CLR + 005V ]
o
Te | V2 VILa -
R v . e v e et m— -
110 m =10 mV 25 ‘ O.Ipf—.l.
25°C | +1.11V | +0.31V s20%] | +20%]
125°C | +1.24 V ~0.36 V = = .["—‘“"“‘]tpowr £ q.-'
-55°C { +1.01V +0.28V
PRESEYT PULSE VCC| Vccz
GENERATOR I
50 Prs Q
ZOUT = 507 ) ' 3 '% n cLR ICL
try = 2.0 ns (20%-80%) 0'0_——;'3— tp -
tTLH = 2.0 ns (20%-B0%) CEEENAERPAL-’[LOSRE lloNO ¢
tp (P/S & CLR) = 40 ns oo =0 | _ tpouT
PRR = 1 MHz N J RL
i a2
RL - 500157 |
2 ‘ VEE IS
SCOPE INPUT = 502 to GND o] i
CL (test jig) = 5 pF V‘L 0.1puf
IH2 4 #20%]
-3.200
tp— +.005V
B Vinz
CLEAR INPUT 50%
jo— t p ‘—-l ViL2
ViHe
PRESET INPUT 50 %%
e—1t p —*-I ViLe
teLHI teuLt
80°%
Q OUTPUT 50%
20%
e Lrin — ety
-t L - LrLH
80%
Q@ OUTPUT 50%
‘ 20%
t
‘}‘—.’—tPHL| ~LPLHI
NOTES:
1. Perform test in accordance with test table: each output is tested separately.
2. All input and output cables are equal lengths of 50 ohm coaxial cables. Wire
length should be _ .250 (6. 35 mm) from tp in to mput pin and tp out to output pin.
3. Outputs not under test connected to a 100 ohm resistor to cround.
4, Note that observed pulse amplitude is attencated hy ane holl.
FIGURE 12. Preset and clear switching test circuit for device ftype 03

oy
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1TL-M-33519/510 ,\‘

CLOCK INPUT +2.000 SCOPE INPUTS
GENERATOR CHARACTERISTICS c 4 005V N
Te ViHg ViL2 -
r I
110 mV 110 mV 25 l—f I ) O.l,uf l
25°C | +1.11V1+0.31V £20%] +20% L
125°C +1,24 Vi +0.36 V -
OUTy = =
S55°C | +1.01V]|+0.28V = N |t ouT
50 Vet Veez AL
n P/S 2
o Q
z = 500
ouT . cL
braL = 2.0 ns (20%-80:) CLOCK PULSE CLR ;
- - - 0 Inor: 80') GENERATOR -
iy = €-0 ns (20:-80. ¢
tp (clock) = 40 ns ip tpouT
PRR = 1 MHz IN J
lgo K ﬁzl_.
= .K. E AN
r%.‘ = 508 5% Veg :'II:CL
SCOPE INPUT = 50 to GND )\ do—-m?-l B
CL (test jig) <2 5 pF v y
2 220%]
o)
- 3,200
+ .008V
Vine ”\)
CLOCK INPUT 50% g
v
le— tp _.‘ IL2
—  teune “’i l"tpm_a
Q JUTPUT
1
*“’1 oty n
o e Ly
_ 80%
Q OUTPUT 50 %
20%
M tence % = leike

NOTES:

1. Perform test in accordance with test table: each output is tested separately.

2. All input and output cables are equal lengths of 50 ohm coaxial cables. Wire
length should be _ .250 (6.35 mm) from t in to input pin and t, out to output pin.

3. Outputs not under test connected to a 100 ohm resistor to ground.

4. Note that observed pulse amplitude is attenuated by one half.

FIGURL 3. Syncnronous test circaiz for device type 04.
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1L-1-33517/611

GENERATOR CHARACTERISTICS SCOPE INPUY +2.000 SCOPE lN_PUTS
+.005V Q Q

25°C | +1.11V | +0.31V
1295°C | <1.24V | +0.36V r20%] x20% L

Cc
T VIHg ViLg 4
<10 mV 4+ 10 mV
25“' -[ O.ny l
G* >

T55°C | +1.01V | +0.28V B3 ek 1
) V v
?1 . cci ccz %%
ZOUT = SOLu V|L2 Q
t = 2.0 ns (20--80%) L
T o
+ HL = 2 0 ns (7n:_8nr’ ‘, CLOCK PULSE \'Lﬂ I:
“TLH : : h GENERATOR tp iN
tp (clock) = 40 ns Sgn. mm— oo ¢
JORK PULSE GEN. = 1 _ tpouT
J
RL . 500457 e R—z‘-'
2 ViLe 2k Q
SCOPE INPUT = 502 to GND 50 Veg ICL
CL (test jig) _ 5 pF n =
= o.tut I
6120%1
~3,200
4 .005V
ViH2

J OR K INPUT 7{ 50%
ViLz
-L.»*J» tHOLD

tseTuP

ViHz
CLOCK INPUT 7‘
ViLe

Q OUTPUT WITH K INPUT /
G OUTPUT WITH J INPUT \

NOTES:

1. Perform test in accordance with test table: cach output is tested separately.

2. All input and output cables are equal lengths of 50 ohm couxtal rables. Wire
length should be . 250 (6.35 mm) from iy in tomput pin and tp out to output pin.

3. Outputs not under test conneccted to a 100 ohm resistor to ground.

4. Note that observed pulse amplitude is attenuated by one hall.

FIGURE 14. Setuo and hold test circuit for device tvpe 04.
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11L--33517/518

-55°C +25°C +125°C

(mv/eC) {mv/°C) (mv/°C)
Parameter +ATJ -ATJ +ATJ -&TJ +ATJ_ =0T,
Vo max, Yy 1.25 1.25 1.50 1.25 1.50 1.50
Vor Mins Vory 1.88 1.88 1.05 1.88 1.05 1.05
VOL max, VOTL 0.44 0.44 0.75 0.44 0.75 0.75
VoL Min, Vo 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
ViTL 0.44 0.44 0.75 0.44 0.75 0.75

FIGURE 17. Adjustment coefficients for forcing function and test 1imit compensation.
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Group A inspection for device type 0l.

TABLE 111.
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Test )

1 conditions see table fIfA
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Group A fnspection for device type 04 - Continued.
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1.4,

£ v,
Ta

1.2

4

A0 -STH-33.

a7~dp ) inspection.,

AIL-M-33510/518

Iroup J inspectinn shall de i1 accordance with table IV of method 5005

fetagds of insp2ction.

Tnd-point =lectrical parameters shall he as snecified in tahle II herein,

detnods Of inspection shall he specified as follows:

TA3LE IIIA. Test conditions for all devices, group A inspection.
| [ T | I ] [ | i ] T | |
[ Symao? Vi Vg WYigz V2 dvpre Ivgry 1A 43 c { D | E i
| i | | i | | | ] I t> 1t bt |
| vy ey ey vy )y () | | 1us | 1 us | Tus |
| | | | | | | | | ] | | i
| . j [ I I ] i T i ! ] 1 |
ITe = 25°C f -.780 |-1.850 | +1.11 | +0.31 |-1.475 1-1.195 |100211002T VIHr ™ r ’VIHI
| | | | | | | | to] toi " | R vo |
| { | I | | | -2 VIGND | IL ITH| 7L
{ | | | | i i | | | ] i
| . B l i 1 | | | ] I | l |
iTg = 125°¢C | -.630 [-1.82 | +1.23 | +0.36 [-1.40 |-1.0 1002|1002 ’Vrkr v, I VI |
; s | | | | | | to | tol R I8 v
i | i | | | ] i-2 VIGND | 1Ll 174l 17L!
| i I | | | I | | | | | |
| . T | I ] T | | ] | | ! |
{Tc = -55°C | -.880 [-1.92 | +1.01 | +0.28 |-1.51 |-1.255 {1002(100> AkMk V.. B Vg |
H IH Ik IH
i i l | ] | | | to | to | " ] v | v |
! l | I l | | |-2 V|GND |4 It 1Y 1TH L
! | | | | | | I | | | I ]
5. PACKAGING
5.1 Packaginy. The requirements for packajing shall be in accordance with 41L-M-38510.
6. NOTES
6.1 Intended use. Microcircuits conforming to this specification are intended for original
equipment design applications and logistic support of existing equipment.
6.2 0QOrderinj data. The acquisition document should specify the following:
a. lomplete part number {see 1.2).
b. Regquirenents for delivery of one cony of the quality conformance inspection data pertinent
to the device inspection lot to be supplied with 2ach shipment by the device manufacturer,
if applicable.
¢. Reguirement for certificate of compliance, if applicable.
d. Requirements for notification of changa of product or process to contracting activity in
addition to notification to gualifying activity, if applicable.
e. Rewiroaants for failure analysis (inciuding requirad test condition of method 5303 of
M{L:STD—333), corrective action, ani reporting of results, if apnlicable,
. Rejuirements for product assurance options.
g. Requirenents for special carriers, lead leajths aor lead forming, if applicable. These

requirements shall 10t affect the part numder, Unless otnerwise specified, these
requirenents will not apply to direct purchase by or direct shipment to the Government.

Re quiramant for “"JAN" marking.
q 9
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6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitions used herein are defined in MIL-M-38510, MIL-STD-1331 and as follows:
GND - - - - <« = =« « o « . Ground zero voltage potential.
VOTH- = = = =~ = = = = = - High-level threshold output voltage.
VoTL- - = = = = = = = - - Lrw-Tevel threshold output voltage.
ViTH- - - - - = = = - - - High-level 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.
830 - = - - - - - - - - - Junction to case thermal resistance.
6.4 Logistic support. Lead materials and finishes (see 3.3), are interchangeable.

Unless oth
will be ac
3.3). Lon

I

erwise specified, microcircuits acquired for Government logistic support
quired to device class B (see 1.2.2), lead material and finish C (see
ger length leads and lead furming shall not affect the part number.

5 Substitutability. Microcircuits covered by this specification will replace

following commercial device types:

6.6 Tes

Device type Commercial type
01 10531
02 10631
03 10576
04 10535

t limit compensation examples.

a.

A device which has a power dissipation of 100 mW in case F is to be tested
under a zero airflow condition. On figure 16, aTy between 500 linear
ft/min and zero airflow is +4°C. In order to adjust the various parameter
limits, use figure 17 which defjnes the 1imit adjustment coefficignts for
8Ty. To adjust Vgyl{max) at -55°C, use the *4Ty cclumn of the -55°C
porticn of figure 17 and locate the coefficient corresponding to

Vou(max}. This value is 1.25 mV/"C. Multiply the aT, by the

coefficient and algebraically add it to the -55°C Vguylmax) 1imit from
table III.

Voyi{max) (adjusted limit) = (+4°C) x (1.25 mv/°C) + (-880 mV)
= 5 mv - 880 mV = -875 mV
Use - 875 mV

‘ollow the same procedure to adjust tiz remaining parameters at -55°C as well as all

rarameters

at 25°C and 125°C.
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b. A device with a power dissipation of 150 mW in case E is to be tested at an
airflow of 200 linear ft/min and the 25°C testing is to be accomplished at
an,ambient temperature of +20°C. On figure 15 aTj due_to airflow is
+3°C. The aTy due to ambient temperature change 1s -5°C (25-20}. .
Therefore the total sT; = -5 +3 = -2 C. Using figure 17 find the 25 °C,

-aT; column, To adjus% the VO (max) for a negative aT;, this value

is 6.44 mv/°C. Multiply the A%J by the coefficient and algebraically add

it to the +25°C Vg (max) limit from table IIIL.

VoL (max) (adjusted Timit) = (-2°C) x (0.44 mv/°C) + (-1620 mV)
= -.88 mV - 1620 mV = -1620.88 mV
Use - 1621 mV

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

Custodians: Preparing activity:
Army - ER Air Force - 17
Navy - EC
Air Force - 17 (Project 5962-0784-2)

Review activities:
Army - AR, MI
Navy - 0S, SH
Air Force - 11, 19, 85, 99
DLA - ES

User activities:
Army - SM
Navy - AS, CG, MC

Agent:
DLA - ES
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