MIL-M-38510/25D

8 AUﬁust 1986

MIL-M-0038510/25C(19)
1 December 1975 and;
IQuaTification requirements have been removed| MIL-M-38510/25C
Ifor device types 04 and 05 (see 1.1) [ 3 March 1986 and
MIL-M-38510/258
18 June 1975

MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, BIPOLAR, TTL,
LOW POWER, COUNTERS, 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, Schottky TTL, positive AND logic gating microcircuits. Qualification
requirements are removed for device types 04 and 05. These device types are inactive
for new design after the date of this revision. For the remaining device types 01,
02 and 03, 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, with

the exception that the "JAN" or "J" certification mark shall not be used for device
types 04 and 05.

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

Device type Circuit
01 Low-power decade counter
02 4-bit binary counter
03 Synchronous 4-bit up/down counter
04 1/ Synchronous BCD decade counter
05 T/ Synchronous 4-bit binary counter

1.2.2 Device class. The device class shall be the product assurance level as
defined in MIL-M-38517.

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

Outline letter Case outline (see MIL-M-38510, appendix C)
A F-1 il4-pjn, 1/4" x 1/4"), flat package
B F-3 (14-pin, 3/16" x 1/4"}, flat package
c D-1 (14-pin, 1/4" x 3/4"), dual-in-line package
D F-2 (14-pin, 1/4" x 3/8"), flat package
E 0-2 {(16-pin, 1/4" x 7/8"), dual-in-line package
F F-5 (16-pin, 1/4" x 3/8"), flat package

17 QuaTification requirements are removed for these device types.

[which may be of use in im roving this document should be addressed to: Rome Air
{Development Center (RBE-2), Griffiss AFB, NY 13441, by using the self-addressed
IStandardization Document Improvement Proposal (DD Form 1426) appearing at the end
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1.3 Absolute maximum ratings.

Supply voltage range- - -~ - - - -~ ~ =~ ~ - = 0 V dc to 8.0 V dc
Input voltage range - - - - - - - . s - - 0 V dc to 5.5 V dc
Storage temperature range - - -~ - - ~ -~ - - -65°C to *150 C
Maximum power dissipation (Pp) 2/:

Device type Ol- - =~ = ~ = =~ = = =~ -~ ~ = - 65 mW dc

Device type 02~ ~ =~ - ~ =~ = - =~ = - - - 60 mW dc

Device type 03- - - = = ~ = = = =~ ~ ~ ~ = 131 mW dc

Device types 04 and 05 3/- - - - - - - - 172 mW dc
Lead temperature (soldering, 10 seconds)- - +300 C
Thermal resistance, junction-to-case (8j¢):

Cases A, B, C, D, E, F- = -~ =~ =~ = = = ~ =~ (SeeoMIL-M—38510, appendix C)
Junction temperature (T3) &4/ - - - - - - - +175°C

1.4 Recommended operating conditions.

Supply voltage(VCC) - - - - =~ = = - ~ - - 4,5 V dc minimum to 5.5 V dc maximum
Minimum high-level input voltage (VIH)- - 2.0 V dc
Maximum low-level input voltage (VIL) - - 0.7 V dc
Normalized fanout (each output) 5/
Device types 01, 02, 03 - - - -~ - ~ - - 10 maximum
Device types 04, 05 3/ - - = = -~ - - - 5 maximum

Width of input count puTse, tp(in)
Device types 01, 02 - - - -"- - -
Width of any input pulse, t,

- - - 200 ns minimum

Device type 03~ =~ -~ = = = = = =~ ~ -~ -~ = 200 ns minimum
Width of reset pulse, tpl(reset)
Device types 01, 02 - - - = =~ =~ =~ - =~ = 200 ns minimum

Width of master reset pulse
Device types 04, 05 3/ - - -
Width of clock pulse, tyl(clock)

35 ns minimum

)
3
l
1
3

Device types 04, 05 g/ B 25 ns minimum
Input clock frequency
Device types 01, 02, 03 - - -~ ~ - - = =~ 3 MHz

Device types 04, 05 3/ - - - - -~ - 13 MHz
Input hold time -~ - -~ = = =~ = = = = = ~ = 0 ns R
Case operating temperature range (Tg) - - -55°C to t125°C
2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specification and standard. The following specification and standard, form
a part of this specification to the extent specified herein. Unless otherwise
specified, the issues of these documents shall be those 1isted in the issue of the

Department of Defense Index of Specifications and Standards (DODISS) and supplement
thereto, cited in the solicitation.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for,
STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.

2/ Must withstand the added Pp due to short circuit conditions (e.g., Igs) at
one output for 5 seconds duration.

3/ Qualification requirements are removed for these device types.

4/ Maximum junction temperature shall not be exceeded except for allowable short
duration burn-in screening.

5/ Device will fanout in both high and low lavels to the specified number of inputs
of the same device type as that being tested.
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(Copies of the specification and standard 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 0Order of precedence. 1In the event of a conflict between the text of this
specification and the references cited herein (except for associated detail
specifications, specification sheets or MS standards), the text of this specification
shall take precedence. WNothing in this specification, however, shall supersede
applicable laws and regulations unless a specific exemption has been obtained.

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 I.

3.2.2 Truth tables. The truth tables shall be as 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. 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 and 6.4 herein.

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

TABLE I. Electrical performance characteristics.

T I I Conditions T T Limits T T
| Test ISymbol | -55°C ¢ Tg < *+125°C IDevice T Min | Max lUnitl
! I I - - | type | I I I
| I | I | | | I
| 1 | ] | ! T |
[High-level output [Vgy IVeg = 4.5V, Viy = 2.0 V, lo1,02, | 2.8 | --- | V |
| voltage I lIgy = ~100 uA, 103 I I | I
| I [ViL = 0.7V 104,05 | I I |
| | I P77 | I I
| I | |~ I I | |
I T T I T T T T
|Low-level output |Vq IVeg = 4.5V, Viy = 2.0 V, lo1,02, | --- 1 0.3 | Vv |
| voltage I lIgp = 2 mA, Vi = 0.7 V 103 | | | |
I I I [0%,05 | I I |
I I | L7/ | | I !
I | | | | | | I
T T I T I I I T
IHigh-level input 1I1y IVeg = 5.5V, Viy = 2.4 V lo1,02, | --~ | 10 | wA |
| current I I 1/ o3 | | | I
| | | ~ | | | [ [
| | | | |- 1100 | A |
| B IVeg = 5.5 V, Viy = 5.5V 01,02, | --- 0 "

| v S T T

See footnotes at end of table.
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Electrical performance characteristics - Continued.
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Electrical performance characteristics - Continued.
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TABLE I. Electrical performance characteristics ~ Continued.

o
w
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r
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|

|

|

|
-
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| time, low-to-
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| input count
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|

I
[
I
|
T
295 |

ns

tpLH3

|
|

C =
I

v
c
R

r—ro
(]

Propagation delay 295 ns

P 0 tPHL3
|  time, high-to

I low level

| output, from

| dinput count
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I
|

|
|
I
I
I
I
300 |
I
I
|
|
|
-
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|
|
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|
I
|
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|
|
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|
!
I
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|
|
|
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I
I
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D 0 tpHL7
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|
I
|
I
|
|
!
!
I
I
I
i
I
!
I
|
|
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I/ Tnput conditions: Any reset inputs for device type 0I,02; any input for device
type 03.

2/ Input conditions: Input A for device type 02; inputs A or B for device type 02.

3/ Input conditions: Inputs MR or CEP.

Z/ Input conditions: Inputs CP, PE , or CET.

5/ Input conditions: Input A for device type 0l; input A or B for device type 02.

®/ Not more than one output should be shorted at a time.

Z/ Qualification requirements are removed for device 04 and 05.
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3.5 Electrical test requirements. The electrical test requirements for each
device cTass 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, marking of 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 for device types 04 and 05,

3.7 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit group number 8 (see MIL-M-38510, appendix E).

3.8 Manufacturer eligibility. To be eligible to supply microcircuits to this
specification, a manufacturer shall have a manufacturer certification in accordance
with MIL-M-38510 for at least one line; not necessarily the line producing the device
type described herein. This shall apply only for device types 04 and 05.

3.9 Certification. Certification in accordance with MIL-M-38510 is not required
for device types 0% and 05, but shall be retained for device types 01, 02 and 03.

TABLE II. Electrical test requirements.

TSubgroups (see

parameters (method 5005)

] I

] | table III) |

I MIL-STD-883 T"CTass S [ CTass B |

} test requirements } devices } devices !

T [ I T
{Interim electrical parameters | 1 I 1 |

| (method 5004) | | |

| { | |

T [ T I

IFinal electrical test parameters 11*,2,3,7,11*,2,3, |

: (method 5004) :9,10,11 17,9 }

I | I I

|Group A test requirements 11,2,3,7, |1,2,3,7, |

| (method 5005) I8,9,10,11|8,9,10,11{

| | |

T I T T
IGroup B test requirements 11,2,3,7, | N/A |

{ (method 5005) 2/ t8,9,10,11= :

T | | T
| Group C end-point electrical | N/A 11,2,3 |

| parameters (method 5005) | } :

| I

T | T |

lAdditional electrical subgroups | N/A | None

} for group C periodic inspections : : :

| I [ T
}Group D end-point electrical :1,2,3 :1,2,3 {

I | ! |

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

1/ Class S product assurance class is not applicable for

T device types 04 and 05.

2/ Group B test shall apply to device types 01, 02 and 03 only.

4, QUALITY ASSURANCE PROVISIONS
4.1 Sampling and inspection. Sampling and inspection procedures shall be in

accordance with MIL-M-38510 and methods 5005 and 5007, as applicable, of MIL-STD-883,
except as modified herein.
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4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and shaTT 5& conducted on device types 01, 02 and 03 prior to qualification and
quality conformance inspection, and on device types 04 and 05, prior to quality
conformance inspection. The following additional criteria shall apply:

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

(1) Test condition D, E, or F using the circuit shown on figure 3, or
equivalent.

(2) Tp = *+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.

c. The percent defective allowable (PDA) shall be as specified in MIL-M-38510.

4.3 Qualification inspection. Qualification inspection shall be in accordance
with MICSM=38510. Inspections to be performed shall be those specified in method
5005 of MIL-STD-883 and herein for groups A, 8, C, and D inspections {see 4.4.1
through 4.4.4). Qualification inspection is not required for device types 04 and 05,

4.4 Quality conformance inspection. Quality conformance 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 (sece
4.4.1 through 4.4.4). Generic test data (see 6.6) may be used to satisfy the
requirements for groups C and D inspection. 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 5005 of MIL-STD-883 and as follows:

a. Electrical test requirements shall be as specified in table II herein,

b. Subgroups 4, 5, and 6 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 11
of method 5005 of MIL-3TD-883. Electrical test requirements for device types 01, 02
and 03 shall be as specified in table II herein.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table
I of meThod H005 of MIL-5TD-883 and as follows:

Il
a. End-point electrical parameters shall be as specified in table Il herein.
b. Steady-state 1ife test (method 1005 of MIL-STD-883) conditions:

(1) Test condition D, E, or F, using the circuit shown on figure 3, or
equivalent,

(2) Tp = +125°C minimum.

(3) Test duration: 1,000 hours, except as permitted by and method 1005 of
MIL-STD-883.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV
of method SUUE of MIE-SID—883. 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. All voltages given are referenced to the microcircuit
ground terminal. Currents given are conventional and positive when flowing into the
referenced terminal.
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INPUTS OUTPUTS INPUTS
s DATAY
Vee DATA ¢\ ear’BoRROW CARRY LoaD  OATA D
_|is 51T 13 12 T 10 9
CLEAR BORROW CARRY LOAD C
» —° °
COUNT COUNT
QB QA DOWN uP Q¢ Qp
l i 23 a4 5 6 | 7 | 8
T Q Qs , COUNT COUNT _Q Q GND
DABA 8 A/ DOWN UP ¢ 0
INPUT OUTPUTS N¥oTs OUTPUTS

CASES E AND F

LOGIC: Low input to load sets Qp = A,
Qe=B,Qc=C, andQD = D

DEVICE TYPE 03

FIGURE 1. Logic diagram and terminal connections (topview) - continued.
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paTa (I5)
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(I3)BORROW

ouUTPUT
(12) CARRY

INPUT A

pown (4)

COUNT
up (5)

>

COUNT

paTa (1)

—>-

OUTPUT

(3)ouTPUT

|

INPUT B

paTa (10)

d

=

Lo

0,

Qa

(2) ouTPUT

INPUT C

paTA (9)

=L >

s==

9

Qg

(6)ouTPUT

INPUT D

4
CLEAR (4)

LOADUH

=D

1
1

|

]
(O
- |

1

@

Q¢

{(7)ouTPUT

\V/

DEVICE TYPE 03

Qp

FIGURE 1. Logic diagram and terminal connections (topview) - continued.
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g Vecp 16
2 cp TC[3 15
3]Po Qofa 14
4r, Q3
5P, Qxfa 12
6 Pz Qzfd (1
7 CJCEP CET[I 10
8 CJGND PE[] 9

CASES E AND F

' > oHs ] ° ' s QL_
aCP qCP — CP —
- -4
R L R R
4 Cp CD ?7[)
i |
CEP’?D*—T '
Cer» >
CcP b——-Do—
v \d \J A
Q3

Device type 04 1/
1/ Qualification requirements have been removed for this device type.

FIGURE 1. Logic diagram and terminal connections (topview) - continued.
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SN

I QMR Vecpa 1e
2cep T 15
30Po Qofd 14
4 Py Qi3
5P, Q3 12
6 E:'°3 QES:] Il
7 CJcEP CETR 10
8 CJGND PE[D 9

CASES E AND F

Po P P P
PE »—g->
. ® ot a S ot ] ® ol S otk
e e g i deo |
1 H R
! °p Cp Co Cp
%] ? 3 T o
Cer™ £>n
cP—I>0— |
__ : v v 1 y
Device type 05 1/

1/ Qualification requirements have been removed for this device type.

FIGURE 1. Logic diagram and terminal connections (topview) - continued.
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BCD COUNT SEQUENCE Bi-Quinary (5-2)
(sec ~ote 1) (see note 2)
Output Output
Count Count
DIC|I{B|A A|DJ|C B
0 L{L{LJ|L 0 LIL|L| L
1 L, LjLiH 1 L L L{H
2 L{L|H|L 2 L L|H L
3 LIiLIHI|H 3 L LI H]|H
4 LIH{L|L 4 LI{iHIL|{L
5 LIH|LI|H 5 H L{ L L
6 L|H|H{L 6 H LILI!H
7 LI|H|{H|H 7 H L}| H L
8 H|{LjL|L 8 H L|H|H
9 H|L|LJ|H 9 H|H{L]|L

RESET/COUNT FUNCTION TABLE

RESET INPUTS OUTPUT
Ro(1) Ro(2) Rg) Rgep| P € B A
H H L X |L L L L
H H X L |L L L L
X X H H |H L L H
X L X L COUNT
L X L X COUNT
L X X L COUNT
X L L X COUNT
DEVICE TYPE 01
NOTES:

1. Output A is connected to input BD for BCD count.
2. Output D is connected to input A for BiQuinary count.
3. H = high level, L. = low level, X = irrelevent.

FIGURE 2. Truth tables.
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Qutput
Count

s>fiecBocieo iR Rl Ralal ol all ol ol ol ol N v}
=-Ro~R=-R- -l allalali--§--R--J--H ol ol ol o

=R Dol alick--Ralol--k--Nallali=-N--N ol ol B
TonrEOpErnoneoXeme | >

b b b Pk b ek
NP W HOOE-IDNBWN =

DEVICE TYPE 02

NOTES:
1. OQutput A connected to input B.
2. To reset all outputs to logical L, both R o(1) and R o(2) inputs must be at

logical H.
3. Either (or both) reset inputs Ro(l) and Ro(Z) must be at logical

L to count.

FIGURE 2. Truth tables - (continued).
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MIL-M-

‘ponunuod - SA[AR) PNIL ‘g HUNOIA

*asind Sutod santsod = d '8
*31qeoridde jou = YN L
‘a8ueydo Oou = DN ‘9
‘HOp 1o HIp =y g
-gindino 105 HOp ‘sindut 207 HIp =y '3
*syndino 3057104 ‘syndur 103 TIA =1 ¢
*91qe} 3ouanbas Junod umop 995 7
*a1qe) @2uanbas yumo2 dn 935 |
S3ILON
IT9VLI HLAWL €0 3dAL IDIATA
0 # 3uned 1 H (2 @100)
0 = JUN0d s1 T VN ON VN 1 SNUIW JUNCD SNOTAIIJ T X X X X H d H
, §1 <unod T H (1 210u)
VN ON VN Gl = WUMod 1T 1 snid junod snoraalg 1 X X X X H H d
0+ jwrod T H g1 <WUnNod T H
g = wnod ON ON el = Junod 1 1 a o) d A4 T X| X | X| X T H H
uaop dn usop dn
juned moy) une) unod
H H T T 1 1 H X! X | X| X H H H
H H ON { ON| ON ON T X X [|X] X H H H
moxzog 11e) @ | | (Yo |mid| a| o |g| v |peo1| usmop dn
umo) o)
[+81 sawy je sinding Uy awiry e syndyg
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DOWN COUNT SEQUENCE TABLE
QA QB | QC

(LSB)

UP COUNT SEQUENCE TABLE

QA
(LSB)

Borrow

QD
(MSB)

H

Carry

@D
(MSB)

QB | QC

H

DEVICE TYPE 03

Truth tables - continued.

FIGURE 2.
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MODE SELECTION

CEP | CET MODE
Preset
Preset
Preset
Preset

No Change
No Change
No Change
Count

mmmmbbrrgg
T | ) Y e e
o ) ) e e

(MR = HIGH)

TERMINAL COUNT GENERATION

93110 93L16
CET |(Qy Q1 Q2 Q3)| Qo Q1 Q2 Q3)| TC
T L L 8
L H H L
H L L L
H H H H

TC=CET Qy Q1 Q2 Q3 (93L10)
TC=CET Qp Q1 Q2 Q3 (93L16)

HIGH Voltage Level
LOW Voltage Level

POSITIVE LOGIC = H
L

Device types 04 and 05 1/

1/ Qualification requirements are removed for these device types.

FIGURE 2. Truth tables - Continued.
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Veg =9V
G &
Ry R2§R3§R4
5 | 12 Il 9 8
Vee
14 2 3 6 7 10
L
cP o—m——r
CP: 100 kHz square wave; 0-3 V
Rj thru Rg = 2209 5%
DEVICE TYPE 01
525 V=V,
cp <55V CC
Ry Ry
INPUT INPUT VCC
BD A

QUTPUTS

Ro(” Ro(Z) Rg(l) RQ(Z)

A B c D
1 1 L, I 1. L.
Pher
CP = 100 kHz, 0-3V

square wave,
50% duty cycle

R; = 109
Ro = 27Q
Rg = 1 k@2
C1 = .022 uF

DEVICE TYPE 01 - ALTERNATE CIRCUIT

FIGURE 3. Burn-in and life test circuits.
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Vee =5V
O °
R) RZ%R3§R4
5 | 12 it 9 8
Vee
14 2 3 6 7 10
¢ P o——m—
CP: 100 kHz square wave; 0-3 V
Rj thru R4 = 2209 5%
DEVICE TYPE 02
525 V<Y,
‘ cc
cP =55V
INPUT Vv,
A : cC
QUTPUTS INPUT
Ro()  Rp(2) A B GND
| | of ‘l‘

D
L.
%3
CP = 100 kHz, 0-3 V

square wave,
50% duty cycle

F

vy

Rl = 27Q
Ro = 27Q
R3 = 976Q

Cy = .0047 pF
DEVICE TYPE 02 - ALTERNATE CIRCUIT

FIGURE 3. Burn-in and life test circuits - continued.
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VCC=5V
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1 4 5 14 8

16
Vee
59 1 10
cP,

/

3V
Cplm | [ L[ 1 _100kHz SQUARE WAVE
3V

N
cpy L

[ 50kHz SQUARE WAVE

R thru Rg = 27092 5%

DEVICE TYPE 03

FIGURE 3. Burn-in and life test circuits - continued.
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16
7
| R
° 1"
10 R
12
CPO 2 R
3 13
[ )
4 14
R
5 15
6
|
8
GND

CP = 1 MHz, +3.0V, 50% duty cycle
Ve = 5.25 V (min), 5.5 V (max)

Device types 04 and 05 1/

1/ Qualification requirements have been removed for these device types.

FIGURE 3. Burn-in and life test circuits - continued.
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v OUTPUTS
CcC R —
O
o e e
INPUT i akq) "li
5 ! LSeR“NoTE 2) |
BD Qa : |
30 pF
bt o .o sesf e L L
- B NOTE 3) LOAD GIRCUIT!
(SEE NOTE 1) — (NOTE 3) LOAD GIRCUITI_ _ _ _ a
, ot Ll |l permemee e — e
l Ro (2) c H LOAD GIRCUIT 2 i
1 Rg (1) 9 | fsaweasD
- Rg (2) e e e
2 - LOAD CIRCUIT 3 B
1 ' (SAME AS 1) |
— = b o e e e e - —————— s
P LOAD CIRCUIT 4 R
—/ (SAME AS 1) .
L e e e e e et e ————— — 4
TEST CIRCUIT
tr ol ot
l I —H [4— tf
l | 2 I | 10
INPUT A 0% POre —---- 3V
13
0% V o
ﬂ—’L——tPHL
{count —T‘_’l fe— t P H
o ) | PL If “I —————————————— Vo
OUTPUT Qg g \\L:,)V
7/ f VOL
|
! o~ VoH
OUTPUT Qp (REF) L3y \
{I{ 1” V,
’ oL

7 VOLTAGE WAVEFORMS

NOTES:

1. The pulse generator has the following characteristics:

Zout = 5092, tr < tf < 15 ns.
2. All diodes are 1N3064 or equivalent.
3. (1, includes probe and jig capacitance.
4
A-10 and A-11.
output Qa to input BD.

tp = 200 ns, PRR = 500 kHz,

When testing fyppax: PRR = 3 MHz for subgroup A-9 and 2.5 MHz for subgroups
Omit load circuits 2, 3 and 4 and remove connection from

FIGURE 4. Switching time test circuits and waveforms for device type 01.
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m
<
°g
[»]
p =
2
3
S
_1>
|
|
)
E
21 g
5
-

INPUT , |
! |
I o
I L |
PULSE | CL::]:‘SOng 30pF ! :
GENERATOR —A QB | (SEE T
(SEE NOTE 1) —mn L NOTE3)LoAp CIRCUIT I _ _ _
l Rg (2) Qc r LOAD GIRCUIT 2 |
| (SAME AS 1)
1 Qp L_..___EA__S__.____J
l T GRaats T )
1 (SAME AS 1) .
=3 - e e e e e e = ——— -
e ——————— ——
OUTPUT , LOAD CIRCUIT 4 R
D (SAME AS 1) l
b e e D e 4
TEST CIRCUIT
|
INPUT A
OUTPUT D
—{ C
77
VOLTAGE ~WAVEFORMS
NOTES:

1. Pulse generator has the following characteristics: tr <15 ns, tf < 15 ns, PRR =
500 kHz, Zout = 508.

2. Voltage values are with respect to network ground terminal.

3. CL = 50 pF minimum including scope probe, wiring, and stray capacitance,

without package in test fixture.

All diodes are 1N3064 or equivalent.

When testing fMAX; PRR = 3 MHz for tests at 25°C, and 2.5 MHz for tests at

125°C and -55°C. Also, omit load circuits 2, 3, and 4 and remove connection

from output A to input B.

.UW»JB

FIGURE 5. Switching time test circuits and waveforms for device type 02.
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OUTPUTS
i
Vee Qp Qc Qg Qp
? R
DATA up II— _______ :
PULSE
GERCESE al— DOWN BORROW b— OPEN l ‘
A CARRY p—0 PEN |
T |
CLEAR (SEE NOTE 1) { 8 an l ] |
PULSE c . l (SEE NOTE 3)
GENERATOR ‘ : | C_ =50 pF MIN i
(SEE NOTE I) LOAD CLEAR ¢ | I(SEE NOTE 2) | |
PULSE oAb Qo [ = = |
GENERATOR L L _LOADCIRCUIT I |
SEE NOTE | - = = = =
{ ) L LoADCIRCUIT 2
LSAME AS LOAD CIRCUIT 1,
= = C TLoabcircuits !
LSAME AS LOAD CIRCUIT |,
| LOADCIRCUIT 4 :
[SAME AS LOAD CIRCUIT | §
TEST CIRCUIT
ty “’] bt
A(CLEAR) | ol A30% 4\11 3V
) 10% 10% ov
,_>] rq_tr ~—>i r-—t,f
Yaxe) 3\/
8 (DATA INPUT) L5V A 90% L 5VRI0%
10% NO% ov
**‘ t seTup “’i L SETUP [* tpy ™
l . - 3y
C (LOAD INPUT) 1.5yt 20% \ L5y 4 A 00%
t 10% -i(L"/i ov
—» PHL,“ bt —»] t
“ r
l"‘t‘pLH ‘“—’l VOH
D(QQUTPUT) 1.5 v>k |.5v/ 1.5V
VoL

VOLTAGE WAVEFORMS

NOTES:
1.

The pulse generators have the following characteristics: Zout = 5082;

for the data pulse generator, PRR = 500 kHz, duty cycle = 50%; for
the load pulse generator, PRR = 1 MHz, duty cycle = 50%.

CL includes probe and jig capacitance.
All diodes are 1N3064, or equivalent.

FIGURE 6A. Switching time test circuits and waveforms for device type 03.
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PULSE
GENERATOR

(SEE NOTEI)

OUTPUTS
CARRY O OBORROW '
Qp Qp
¢ 9
Vee Qc | @
Q 19
W s
' R =4k '
e
G}L— urP ! ‘
|
$—l_ —{DOWN BORROW ’
2, A CARRY | l (SEE NOTE 3) |
B aa | =RCL =50pF =< 30pF |
(SEE
¢ Qg | L NOTE2) |
D QC = = =
CLEAR Qp—4 | |
LOAD L LOAD CIRCUIT | 1
™ ™ “loApcClRCUIT2 —:
| SAME ASLOADCIRCUITI |
= = ™ ™ TLoADcCiRCUIT3 |
| | _SAMEASLOADCIRCUITI _ |
o "LOADCIRCUIT4 |
L _SAME AS LOADCIRCUITI |
. ™ = “LoApcirculTs |
L _ SAME ASLOADCIRCUITI _ |
T = TLOADCIRCUITE —'1|
L _SAME AS LOADCIRCUITI |
TEST CIRCUIT

FIGURE 6B. Switching time test circuit and waveforms for device type 03.
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-y ’H'
COUNT
90%

INPGT 10%
(SEE NOTE 4)

3v
|6j¥r;v
ov
LouL f‘“
OUTPUT - VoH
Qp 7(15v Ngusv
(SEE NOTE 5) VoL
tPLH "—
v
CARRY LsQN‘__;ﬂdz;;_ o
OUTPUT VoL
> teu
v ;ffi-
DOWN. 8 A5 9 15 /1.5vX 16 415V ov

(SEE NOTE 4) ’ .
tenL PLH

OUTPUT I Vou
Qp 5k15v 7ﬁn5v
EE
(SEE NOTE 5) : VoL
PLH [‘- v
BORROW . OH
OUTPUT 15 1.5V

t —ﬁ L—
VOLTAGE WAVEFORMS PHL
NOTES:

1. The pulse generator has the following characteristics: PRR < 1 MHz,

Zout > 50, duty cycle = 50%.

C1, includes probe and jig capacitance.

Diodes are 1N3064, or equivalent.

Count-up and count-down pulse shown are for device type 03.

Waveforms for outputs QA, QB, and QC are omitted to simplify the drawing.
ty and tf < 25 ns.

DO W N

FIGURE 6B. Switching time test circuit and waveforms for device type 03 -
continued.
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Vee
o
2.4V
Q
/N
p R =400 Q t5%
3
Py TC
PULSE TEST P Qo (SEE NOTE 2}
GENERATOR PER P Q
(SEE NOTE 1) TABLE 9 '
I PE Q2 CL = 50pF
CEP Q3 I(SEE NOTE 3)
PULSE CET == ==
GENERATOR cp
(SEE NOTE 1) l R

N/ 1

TEST CIRCUIT

FIGURE 7. Switching time test circuit and waveforms for device types 04 and 05.
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S

FMAX
oo :

UL 1.5V 1.5V
INPUT 5 \\\____VOL
'—J r‘ipHLe —> r_tPLHS
VoH
Q N[5V 1.5V NCI1.5V

YoL

OUTPUT L
=_2 ________,J
~ fMAX

CLOCK 3V

PULSE 1.5V A5V \\\

INPUT VoL
TERMINAL ' VoH
C)COUNT L Asy ‘\*Q.sv v

UTPUT L
> L**LPLH6 — F"”tPHLG .

COUNT
ENABLE A1.5V \$Q.5v
INPUT VoL
TERMINAL Y
COUNT | Asv N5V oH

OUTPUT L—- VoL
—»  =—lpLH7 —» tphLz
MASTER 3V
RESET .5V LSV AN / Vo
INPUT _,ﬁ —trec L
CLOCK 3V
PULSE N\ 1.5V \ /

INPUT VoL

—>  [—lpuis
|

Q VoH

ouTPUT sy AN VoL

VOLTAGE WAVEFORMS

NOTES:
1. The pulse generators have the following characteristics: tr < 10 ns, tf < 10 ns,

PRR < 10 MHz, duty cycle < 50%, ZOUT ~z 509,

A1l diodes are 1N3064, or equivalent.
CL includes probe and jig capacitance.

Voltage values are with respect to ground terminal.
Qualification requirements have been removed for these device types.

T W

FIGURE 7. Switching time test circuit and waveforms for device types 04 and 05 - Continued.
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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
originaT equipment design applications and logisitic support of existing equipment.
Device types 02 and 04 are intended on for use logistics 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 for device types 04 and 05. In addition to that,
notification to the qualifying activity for device types 01, 02 and 03, if
applicable.

e. For device types 0l, 02 and 03 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, device types 01, 02 and 03.
Regquirements for packaging and packing, device types 04 and 05.

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. This shall apply to device types 01, 02 and
03 only.

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 = = =« = ~ =~ ~ - = - - - - Ground zero voltage potential.
Iin -~~~ - - - - - - - - - - Current flowing into an input terminal.
VIN = =~ =~ = = = =~ =~ =~ = - - - Voltage level at an input terminal.

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), Tead material and finish C (see 3.3).

Longer length leads and lead forming shall not affect the part number.

6.5 Generic test data. This shall apply only to device types 04 and 05. 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 MIT-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.
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6.6 In-lieu-of documents. MIL-M-0038510/25C(19) was issued as an "in-lieu-of"
documen® for MIC-M-38510/258. This revision MIL-M-38510/25D supersedes
MIL-M-0038510/25C(19), MIL-M-38510/25C, MIL-M-38510/258.

6.7 Substitutability. The cross-reference information below is presented for the
convenience of users. Wicrocircuits 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
s1ight 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.

Military device Generic-industry
type type
01 54LL90
02 54193
03 541193
04 6/ 93L10
05 6/ 93L16

6.8 Ordering guidance. Since the qualification and certification requirements have
heen removed from the specification for device types 04 and 05, 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.

6/ Qualification requirements have been removed for these device types.

Custodians: Preparing activity:
Army - ER Air Force - 17
Navy - EC
Air Force - 17 Agent:

DLA - ES

Review activities:
Army - AR, MI (Project 5962-0956)

Navy - 0S, SH, TD
Air Force - 11, 19, 85, 99
DLA - ES

User activities:

Army - SM
Navy - AS, CG, MC
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