v

REVISIONS

LTR DESCRIPTION DATE APPROVED

device 02.

Remove vendor, CAGE 04713 from

drawing.

Convert to military drawing format.

CURRENT CAGE CODE 67268

26 Nee .
g |change vy, . input voltage range, T an7 %
e tiock b ip CLEAR. CLR or PR ?
inactive setup time, IQ, XC(E‘L' Icez»
I1L» and propagation delay ti
Remove véndor, CAGE 01295 from

¢

mes .

REV
PAGE
REV STATUS REV Bleleleiejejsefsjs|ejsjsye
OF PAGES PAGES 213018 k56 J7181]9 [10]i1]12|13

Defense Electronics

Supply Center
Dayton, Ohio

Original date
of drawing:

11 May 1984

AMSC N/A

CHECKED %
A

QEPA[ID IYC

MILITARY DRAWING

This drawing is available for use by
all Departments and Agencies of the
Deoartment of Defense

TITLE; MICROCIRCUITS, DIGITAL, ADVANCED,
tSG-PouER SCHOTTKY TTL, FLIP-FLOPS,
MONOLITHIC SILICON

OWG NO. 840'0

PAGE 1 OF 13

5962-£204-2

DISTRIBUTION STATEMENT A_ Approved for public release, distribution is unlimited.

DESC FORM 193
MAY 88




v

1. SCOPE

1.1 Scope. This drawing describes device requirements for class B microcircuits in accordance
with 1.7.T of MIL-STD-883, "Provisions for the use of MIL-STD-883 in conjunction with compliant
non-JAN devices".

1.2 Part number. The complete part number shall be as shown in the following example:

84010 01 K X
T T T T
| | | i
| | | |
. Drawing number Device type Tase outline Tead finish per
(1.2.1) (1.2.2) MIL-M-38510

1.2.1 Device types. The device types shall identify the circuit function as follows:

Device type Generic number Circuit
01 54ALS874 Dual 4-bit D-type Flip-Flop with clear
. and 3-state outputs
02 54ALS876 Dual 4-bit D-type Flip-Flop with preset

and 3-state inverted outputs

1.2.2 Case outlines. The case outlines shall be as designated in appendix C of MIL-MQ38510,
and as follows:

Outline letter Case outline
K F-6 (24-1ead, 3/8" x 5/8"), flat package
L D-9 (24-1ead, 1/4" x 1-1/4"), dual-in-line
package
3 C-4 (28-terminal, .45" x .450"), square chip
—" carrier package
1.3 Absolute maximum ratings.
Supply voltage range - - - = - - = - = = = = - - - -0.5V to 7.0V
Input voltage range- - - - - = = = = = = - - = = = -1.2Vat -18 mA to +7.0 ¥
Storage temperature- - - - - - - - < - = = = - = - -65C to *150 C
Maximum power dissipation (Pp) per flip-flop 1/- 22 my
Lead temperature (soldering, 10 seconds) - - - - - +300 C
Thermal resistance, junction-to-case (8;c) - - - - See MIL-M-38510, appendix C
Junction temperature (Tj)- - -~ - = = = ===~ - - +175°C
1.4 Recommended operating conditions.

Supply voltage (Veg) = = = = = = == = =« == -~ +4.5 V minimum to +5.5 V maximum
Minimum high Ieve? input voltage (Viy) - - - - - - 2.0V
Maximum low level input voltage (V*L) ------- 0.7,V .
Case operating temperature range (T¢)- - - - - - - -55°C to *125°C
Width of CLOCK pulse (tp CLOCK)- - - - - = = - - - 20 ns

T/ Must withstand added Pp due to short circuit test (e.g. Ig).
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width of CLEAR pulse (tp CLEAR):

Device type 0l - = - - = = = - = = = = = =« - - - 15 ns
Width of PRESET pulse {tp PRESET):

Device type 02 - - = = = - = = - - = - - - - - - 10 ns
Data setup time- - - - - - - - - - - - -~ - - - - - 15 ns
CLR or PR inactive state setup time:

Device type 01 - = - = = - = = = = - = = - - - - 15 ns

Device type 02 - - - - = - = = = - - = - - - - = 10 ns
Data hold time (tp HOLD) - - - - = = = = = - - - - 4 ns

2. APPLICABLE DOCUMENTS

2.1 Government specification and standard. Unless otherwise specified, the following specification
and standard, of the issue Jisted in that issue of the Department of Defense Index of Specifications
and Standards specified in the solicitation, form a part of this drawing to the extent specified herein.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD .
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
{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 Order of precedence. In the event of a conflict between the text of this drawing and the
references cited herein, the text of this drawing shall take precedence.

3. REQUIREMENTS

3.1 Item requirements. The individual item requirements shall be in accordance with 1.2.1 of
MIL-STD BBT, "Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices" 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 Terminal connections. The terminal connections shall be as specified on figure 1.

3.2.2 Truth tables. The truth tables shall be as specified on figure 2.

3.2.3 Logic diagrams. The logic diagrams shall be as specified on figure 3.

3.2.4 Case outlines. The case outlines shall be in accordance with 1.2.2 herein.

3.3 Electrical performance characteristics. Unless otherwise specified, the electrical performance

charactaristics are as specified in table I and apply over the full recommended case operating
temperature range.

3.4 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). The part shall be
marked with the part number listed in 1.2 herein. In addition, the manufacturer's part number may also
be marked as listed in 6.4 herein.
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TABLE I. Electrical performance characteristics.

| ! . Conditions i T Timits !
Test ISymbol | -55°C < T¢ < +l125°C, | Group A 1_1"“— Unit
: l unless Otherwise specified } subgroups } Min i Max
l
1 IV }V 4.5V I 1.0 mA { { { ]
High-level output H cc = 4. = -1, |
voltage | 0 Vi = 0.7 ¥ or 2.0% 11, 2,3 241 | vy
| i | |
I | I | | |
Low-Tevel output |Vg [Vcg = 4.5V IgpL = 12 mA | | | |
vol tage ] :VIN = 0.7 Vor 2.0V 1, 2, 3 | | 0.4 1| v
| | | | |
| 1 | ! ! I
Input clamp [V] Ivce = 4.5 V Iy = -18 mA b1 | [-1.51 v
vol tage l ¢ :TC = *25§C IN } | | !
| | |
: { I [ [ |
Low-level input 1 Yec = 5.5 ¥ |1, 2, 3 | 1-200 | LA
current | 1Ll |V%ﬁ = 0.4V | | | | "
| | | | | |
e | : { L1zl
High-level input 1l Veg = 5.5V 1, 2, 3 20 uA
current i IVIN = 2.7 V | | | |
| | | [ | |
I i I | | |
ITth2  IVee = 5.5V 11, 2, 3 | | 100 | uA
| IViy = 7.0 V | | | |
| | | | | |
T T T T T T
Output current I1p {Vee = 5.5V ! | | !
Il IIVOUT =2.25V 1/ { 1,2,3 |-151-1121 mA
| | |
] I I ] T I
Output current, Ilgzy IV¥cc = 5.5 V f | | |
high level, out-| IVoyr = 2.7 ¥ 11, 2,3 | I 20 | A
puts OFF ] | | | | |
! I 1 | 1B T
Output current, |lgzr I¥ec = 5.5V [ | | |
Tow level, out- | IVOUT = 0.4V 11, 2, 3 | | -20 | LA
puts OFF | i | | | |
i I T [Device type | I | |
Supply current, llccy IVec =5.5V |VIN=0OV | 0l |1, 2, 3 | 21 | mA
outputs high | | | TOevice type | T T T
| | | i 02 11, 2,3 | {21 |
| I | 10evice type T | { T
Supply current, lIger IV¥ge =5.5V I¥iy=0V | 01 I1, 2, 3 | I 30 |
outputs low ! { | ! | | | [ mA
| ! [ViN = 5.0 V[Device type | I T T
{ | | i 02 11, 2, 3 | | 29 |
ez | i R
Supply current, 1Icez Veg = 5.5V 1, 2, 3 32 mA
outputs disabled| t¥oc = 5.0 V | | | |
| | | | | |
See footnote at end of table.
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— TABLE 1. Electrical performance characteristics - Continued.
1 | Conditions 1 T Oimits |
Test | Symbol | -55°C ¢ Tg < *125°C, | Group A T T T unit
} } unless otherwise specified | subgroups { Min 1 Max }
|
I T T I [ T
Maximum clock fmax !Vcc = 5.0V 1.9, 10, 11 | 251 | MHz
frequency | [C_ = 50 pF #10% | | | |
| R, = 500q | | | |
| | | | | |
ot | 1 L4 2|
Propagation delay It Vee = 5.0V 9, 10, 1! 2 ns
time, high to | PHLI |CEC= 50 pF +10% | | | |
low, CIR or PR | IR = 5000 *5% | i | |
to output | | | | { |
| ! T i | |
Propagation delay Itp y2 | 9,10, 11 | 4 |18 | ns
time, CLK to ] | | | | |
output | | | | | |
| | | | | |
| I T 1 1 |
ItpHL2 | 19, 10,11 | 4 | 16 | ns
| | | | | |
| | | | | |
| | | | | |
T 1 ! ! 1 i
Output enable Itpzr | 19,100,111 | 4 |21 | ns
time | | 1 | | |
| | | | i |
| | | | | |
] [ 1 1 | 1
Itpzy | ! 9, 10, 11 { 4 { 24 |I ns
'. | | ]
/\ | 1 | l | l
| | | | | |
1 | | | 1 |
Qutput disable ftprz ! |9, 10,11 | 3 |22 | ns
time | | | | | |
| | | | | |
] | 1 ! | |
tpHZ | } 9, 10, 11 } 2 { 15 : ns
| | | |

1/ The output conditions have been chosen to produce a current that closely approximates one-
half of the true short-circuit output current, Ipg-.
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3.5 Certificate of compliance. A certificate of compliance shall be required from a

manufacturer in order to be Tisted as an a?proved source of supply in 6.4. The certificate of
compliance submitted to DESC-ECS prior to isting as an approved source of supply shall state that

the manufacturer's product meets the requirements of MIL-STD-883 (see 3.1 herein) and the
requirements herein.

3.6 Certificate of conformance. A certificate of conformance as required in MIL-STD-883 (see
3.1 herein] shall be provided with each lot of microcircuits delivered to this drawing.

3.7 Notification of change. Notification of change to DESC-ECS shall be required in accordance
with MIL-STD-883 (see 3.1 herein).

3.8 VYerification and review. DESC, DESC's agent, and the acquiring activity retain the option
to review the manufacturer’s facility and applicable required documentation. Offshore
documentation shall be made available onshore at the option of the reviewer.

4. QUALITY ASSURANCE PROVISIONS
4.1 Sampling and inspection. Sampling and inspection procedures shall be in accordance with
section 4 of Mi[-M-3§515 to the extent specified in MIL-STD-883 (see 3.1 herein).

4.2 Screenin?. Screening shall be in accordance with method 5004 of MIL-STD-883, and shall be
conducted on all devices prior to quality conformance inspection. The following additional

criteria shall apply:
a. Burn-in test (method 1015 of MIL-STD-883).

(1) Test condition A, B, C, or D using the circuit submitted with the certificate of
compliance (see 3.5 herein).

(2) Ta = *+125°C, minimum.
b. Interim and final electrical test parameters shall be as specified in table II herein,

except interim electrical parameter tests prior to burn-in are optional at the
discretion of the manufacturer. :

4.3 Quality conformance inspection. Quality conformance inspection shall be in accordance with
method 5005 o¥ MIL-3TD-883 1nciu31ng groups A, B, C, and D inspections. The following additional
criteria shall apply.

4.3.1 Group A inspection.

a. Tests shall be as specified in table Il herein.
b.  Subgroups 4, 5, 6, and 8 in table I, method 5005 of MIL-STD-883 shall be omitted.
C. Subgroup 7 tests shall verify the truth table.

4.3.2 Groups C and D inspections.

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

b. Steady-state life test (method 1005 of MIL-STD-883) conditions:

(1) Test condition A, B, C, or D using the circuit submitted with the certificate of
compliance (see 3.5 herein).

(2) Ta = +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.
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Device type 01

Cases L and K

Vee ICLK 1Q1 1Q2 1Q3 1Q4 2Q1 2Q2 2Q3 2Q@4 2CLK 2CLR

(23] 23] [22] 21] [29] [1s] [18] [17] [te] [15] [14] [13]

O 2] (3] e [s] Ll [z Te] To] Lo [ L2
ICCLR1OC IDI 1D2 iD3 104 201 2D2 2D3 2D4 20C GND

Case 3

2D3 2D2 201 NCID4 ID3 102

ti 10 9 8 7 6

1D
10C
ICLR
N/C
Vee
ICLK
1Ql
19 20 21 22 23 24 25
2Q3 2Q2 2QIN/C1IQ4 1Q3 1Q2
FIGURE 1. Terminal connections {top view).
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Device type 02

Cases L and K

Vee |CLK 1G1 132 133 104 281 202 203 204 2CLK 2PR

24 [23] [e2] [21] [20] [19] [18] [17] [ie] [15] [14] [i

L 12] BT e s [eJ 1] 8] o] Lio] [y Li2]

{ PR 10OC ID! 102 ID3 104 2D 2D2 203 204 2 OC GND

Case.3
203 2D2 201 N/C ID41D3 1D2

101
10¢C
| PR
N/C
Vee
ICLK
1Q!

19 20 21 22 23 24 25

233 202 231 N/C 134 133 1Q2

FIGURE 1. Terminal connections (top view) - Continued.
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Device type 0Ol

High level (steady-state)
Low level (steady-state)
Irreievant

Ofe Xrx

0

~N
L]

High impedance state

FIGURE 2. Truth tables.

Transitiom from the low to high level
The level of Q before the indicated
steady-state input conditions were established.

| i | | | |
| CLEAR | | CLOCK | QUTPYT | OUTPUT |
[ | | CONTROL | |
| | | | ] [
| LR 1901 cLk | oc_ ! n__ 1
T ! i 1 i |
I X x4t X | H | z |
oL X1 X | L ! L

| H vl & | L ! oo
bR L 8 | L | L

| H P XL | L | Qo

| | ! | | |
H = High Yevel (steady-state)

L = Low level (steady-state)

X = Irrelevant ]

4 = Transition from the low to high level
Qg = The tevel of Q before the indicated

steady-state input conditions were established.
Z = High impedance state
Device type 02

T ! | 1 I |
|PRESET | | CLOCKX | QUTPUT | OQUTPUT |
| ! | | CONTROL | ]
T ] | | 0 |
{ PR |0 ck | A 1 T |
T { ] | ] 1
[ ¢ x| X ] H | 7z |
| L Px | X | L | L |
| H fHT & ] L ] L
i H I S Y S L (R B
f H [ x| L | L 1 Qo |
! | ! | | |

7N
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Device type 01

CLR
101 D
cLK
1Q1
CLR '
D2 0
CLK
o S 102
CLR
103 )
CcLK
Q > 103
—
CLR
iDa D
pCLK
I CLK Q Q4
65 J\o
2— 1/'
2 CLR %><‘f
CLR —
20y ————D
—p CLK §
Q 20Q1
—)
CLR b
202 D
b CLK
Q 2Q2
CLR [_‘L
203 D
b CLK
Q 203
5—a
CLR
204 D
b CLK '
Q| 2Q4
2 CLK
FIGURE 3. Logic diagrams.
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Device type 02

20¢

b CLK
ICLK——————[:>O——’__C

1 5T —{>~-
| PR <{>c '
PP
t DI D G 131
—Cp CLK
PR
102 D Q 162
cLK
g—ﬂ
PR _
103 D @ ) 103
T——O>CLK
—
PR _
04 D Q 104

: 1>
—~—p 2 LR 4<{:>c 3% chg_*

—e

2D2

203

2Q2

cLx
L.
&
PR
D Q
cLx

-

204

IS
PR
D Q 203

r—d
T'—Q cix

FIGURE 8. Logic diagrams - Continued.

—

PR
D Q 204
CLx
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TABLE II. Electrical test requirements.

Groups C and D end point
electrical parameters
(method 5005)

1 I Subgroups |
| MIL-STD-883 test requirements | (per method |
: { 5005, table I) |

|
[Interim electrical parameters 1 .- T
: (method 5004) } :
Irinal electrical test parameters |1%, 2, 3, 9 B
; (method 5004) = }
|Group A test requirements 11, 2,3, 7,9, 1
{ (method 5005) ‘10 11> }
| | R
| | |
| | |
| | |

* PDA applies to subgroup 1.
** Subgroups 10 and 11, if not tested, shall be
guaranteed to the specified 1imits in table 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 drawing are intended for use when military
specifications do not exist and qualified military devices that will perform the required function are
not available for OEM application. When a military specification exists and the product covered by
this drawing has been qualified for l1isting on QPL-38510, the device specified herein will be
inactivated and will not be used for new design. The QPL-38510 product shall be the preferred item for
all applications.

6.2 Replaceability. Replaceability is determined as follows:

a. Microcircuits covered by this drawing will replace the same generic device covered by a
contractor-prepared specification or drawing.

b. When a QPL source is established, the part numbered device specified in this drawing will be
replaced by the microcircuit identified as part number M38510/3710XB--.

6.3 Comments. Comments on this drawing should be directed te DESC-ECS, Dayton, Ohio 45444, or
telephone 513-296-5375. )
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6.4 Approved sources of supply.

sources will be added as they become available.
drawing and a certificate of compliance (see 3

Approved sources of supply are listed herein.

Additional
The vendors listed herein have agreed to this

.5) has been submitted to DESC-ECS.

v

T [ VYendor | Vendor [ Replacement |
| Military drawing | CAGE | similar part imilitary specification|
! part number | number } number 1/ { part number |
| - |
1B | I { ]
ll 8401001K X : 01295 :SNJSML5874BH {M38510/37106BKX {
|
T | | | |
| 8401001LX 'I 01295 |SNJ54ALS874BJT {M38510/37106BL X |
t | | {
T | b | 1
| 84010013X lI 01295 [SNJ54ALS874BFK {M38510/3710€B3X |
| | | |
T | { | 1
| 8401002XX : 2/ | S4ALS876/BKXJC =M385 10/371078K X :
| - | :
T | | | !
| 8401002LX { e/ | 54ALSB76/BLXJC {M38510/37107BLX [
| T | i |
T I I I T
| 84010023X | 2/ | 54ALS876/B3XJC {M38510/3710783X |
| P i | |
1/ Caution. Do not use this number for item acquisition. Items acquired

To this number may not satisfy the performance requirements of this

drawing.

Yendor CAGE
r.umber

01295

Not available from an approved source.

Yendor name
and address

Texas Instruments, Inc.
P. 0. Box 6448
Midland, TX 79701
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