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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:

5962-89754 01 K X
| | 0 H
| | l |
| | | |
Drawing number Device type Case outline Cead 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 function
01 54F 646 Transceivers/registers
02 54F648 Transceivers/registers, inverted

1.2.2 Case outlines. The case outlines shall be as designated in appendix C of MIL-M-38510, and
as follows:

Outline letter Case outline
K F-6 (24-1ead, .640" x .420" x .090"), flat package
L D-9 (24-lead, 1.280" x .310" x .200"), dual-in-line package
3 C-4 (28-terminal, .460" x .460" x .100"), square chip carrier package

1.3 Absolute maximum ratings.

Supply voltage range - - - - - = - = - - = = - - = - = -0.5 ¥ dc to +7.0 V dc
Input voltage range - - - - - = = = = = = - = - = = = -0.5 ¥ dc to *7.0 V dc
Input current range - - - - = = - = = - = - = = - - - -30 mA to +5.0mA

Voltage applied to any output in the disabled state - -0.5 ¥ dc to +5.5 V dc
Voltage appiied to any output in the high state - - - -0.5 ¥ dc to Vg

Current into any output in the low state - - - - - - 96 mA

Maximum power dissipation (Pp} 1/ - - - - - - - - - - 825 mi .

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

Ambient temperature under bias - - - - - - - - - - - - -55°C to +125°C

Lead temperature (soldering, 10 seconds) - - - - - - - +300 C

Junction temperature (Tg) - - = = = = = = = - - - - - 175°C

Thermal resistance, junction-to-case (8;¢c) - - - - - - See MIL-M-38510, appendix C

1/ Must withstand the added Pp due to short circuit test, e.g., Ips-
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1.4 Recommended operating conditions.

Supply voltage range (Vog) = -~ ~ = = = - = = = = = = = +4.5 ¥ dc minimum to +5.5 V dc maximum
Minimum high level input voltage (Vyy) - - - - - - - - 2.0 V dc
Maximum low level input voltage (vIL§ ———————— 0.8 V dc
Maximum input clamp current (Iyc) - - ------ -~ -18 mA
Maximum high level output current (Igy) - - - - - - - -12 mA
Maximum low level output current (Ig ) = - - - - - - - 48 mA .
Case operating temperature range (T 5 -------- -55°C to +125°C
Setup time An, Bn, An, Bn to CPAB, CPBA (tg) - - - - - 5.0 ns
Hold time An, Bn, An, Bn to CPAB, CPBA (thiz

Te=%250C0 - -« cmmmmmm oo o - m s 1.5 ns

T = -55°C, #125°C - = - = - = = - - - - - - - - - - 2.5 ns
Pulse width CPAB, CPBA - - - - = = = =« = = = - = = - = 5.0 ns
Maximum clgck frequency (fmax):

Te = +259°c - - ?; e i 90 MHz

Tg =-55€, #125C - - - = = = = = == = - - - - -~ 75 Mz

2. APPLICABLE DOCUMENTS

2.1 Government specification, standard, and bulletin. Unless otherwise specified, the following
specification, standard, and bulTetin of the Tssde Tisted 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.
BULLETIN
MILITARY
MIL-BUL-103 - List of Standardized Military Drawings (SMD's).
{Copies of the specification, standard, and bulletin 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

IMIL-STD-B83, "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 gn WMIC-M-385I0 and herein.
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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 Togic diagrams shall be as specified on figure 3.

3.2.4 Test circuit and switching waveforms. The test circuit and switching waveforms shall be as
specified on figure 4.

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

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

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

3.5 Markina. 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 MIL-BUL-103 (see 6.6 herein).

3.6 Certificate of compliance. A certificate of compliance shall be required from a manufacturer
in order to be Tisted as an approved source of supply in MIL-BUL-103 (see 6.6 herein). The
certificate of compliance submitted to DESC-ECC prior to 1isting as an approved source of supply
shall affirm that the manufacturer's product meets the requirements of MIL-STD-883 (see 3.1 herein)

and the requirements herein.

3.7 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.

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

3.9 Verification 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 & of Mf[-M-38518 to the extent specified in MIL-STD-883 (see 3.l herein).
4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883, and shall be
conducted on a|i 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 3.6 herein).

(2) Tp = +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.
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TABLE I. Electrical performance characteristics - Continued.

| T [ | ] |
Test i Symbol | Conditions {Device | Group A | Limits | Unit
| | -55°C < T¢ < *128°C | types |subgroups
| | unless ofherwise specified | ] | Min | Max |
| I L | | | | |
| ] 1 | | | | |
Propagation delay time, |tppy1 | CL =50 pF |Vg¢c = 5.0V | ANl | 9 |1 1 7 lns
An, Bn to Bn, An or | | Ry = 5000 | i | | | |
. Kn, Bn to Bn, An | I Ry = 5000 | I I [ [ ]
l | see figure 4 |Voc = 4.5V tol 01l | 10,111 _1 | 8 |
| 1 | 5.5V | | | [ l
| i | | 02 | I 1 1 9 |
| I ! ] I [ I |
[tpL1 | Vg =5.0v | A1 | 9 | 1 | 6.5]
| | | | | | i t
| | l I I [ |
| | IVee = 4.5 V tol | 1o, 11| 1 8 |
| 1 | 5.5V | | | |
P i del { I {V 5.0V ; A1l } 9 { 2 7 {
ropagation delay time, = 5. ns
BaRe chRe "t Rny Bne | TLHZ | | C | | l |
An, B8n | | | | | | ] |
| | Voo = 4.5 V tol | 10,11 ] 2 | 8.5 1|
| | | 55V | | | ! |
| | [ [ | [ | |
Itprz | IVec=5.0Y | AT | 9 | 2 | 8 |
i | | | | | | |
| | | [ T | | i
| | IVCC = 4.5V tol | 1o, 1] 2 i 9.5 1
| | | 55V | ! | | |
P del } } {V 5.0 V ATl } 9 { 2 8.5 i
ropagation delay time, t; = 5, . ns
SBA: SAB to Any By~ T | [ C | 1 1
An, Bn [ | | | T ] |
| | IVec = 4.5 ¥ tol { 1o, 11| 2 11 |
| | | 5.5V | i | ] |
i ] i | ] ] ] |
[tpHr 3 | [Veg = 5.0V | A1l | 9 I 2 | 8
| | | | | | | |
| | | I ] | | i
| | Voo = 4.5 V tol | 1o, 11 ] 2 | 10 |
| | | 55V | | ! i |
0 t bl { : }V 5 v { Al } 9 } 2 } 8.5 =
utput enable time, t| = 5,0 . ns
UE to An, Bn, En, Bn | PZHL | i ce [ | ] | |
| ] | | ] | ] |
| i [Veo = 4.5 V tol | 10,11 ] 2 {10 |
| | | 5.5V | | | | |
| | | i I i [ |
itPZLl | |VCC = 50V | A1 i 9 | 2 | 8.5 1|
| | i ! | | | |
I | i | | I | |
| | IVCC = 4.5 V tol | 1o, 11| 2 | 10 |
| | | 5.5 V | { | | |
See footnotes at end of table.
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!

TABLE I.

Electrical performance characteristics - Continued.

| ] { | I |
Test |Symbol | Conditions {Device | Group A | Limits | Unit
| | -55°C <« Tg < +125 °c | types lsubgroups

} { unless dfherWTse specified { { ‘ Min ‘ Max }

0 b1 { }C 50 pF IIV 5.0V { AN ll 9 } 4 { 8.5 ll
utput enable time, = 30 = 5. ‘ - ns

D?R to An, Bn, An, Bn itPZHZ IRE = 5008 | e | | | | |

| IRy = 500¢ | ! ] I [ |

| lsee figure 4 vaC = 4.5V tol A1 | 10,11 ] 2 | 10 |

| | | 5.5V | | | | |

l| { }V 5.0V } ANl : 9 } 2 { i }

= 5.0 ¢ 0

| P22 | | | L

| | | | I i I |

| | WVee = 4.5V tol A1 | 1o, 11} 2 | 12 |

| | ] 5.5V | i | | |

Output disabl ll : {V 5.0V }AH } 9 {1 175]|
utput disable time, = 5. . ns

I e S L | o | | 1 | |

| | | | [ | | |

| I [Vec = 4.5V tol A1 | 10,12 | 1 1 9 |

| { | 5.5Y | ] | | |

| i | [ ] I [ |

Itprz1 | [Veg = 5.0V | AN 9 i1 1 7.5

| | | | | | i |

| 1 | I I T I |

] | ‘VCC =45V tol A1l | 10,111 1 | 9 i

| ] | 5.5V | 1 | { |

0 t disable ti {t I {V 5.0V { All } 9 } 1 } 75}
utpu sable time, = 5. . ns

DIR to An, Bn, Rn. Bn :P”Zz | | l | LT

| | | I | | |

| | [Vce = 4.5 ¥V tol ALl | 1o, 1t | 1 | 9 |

{ | ] 5,5V | | i ] i

o | PRSPYSIS I PR I P

= 5.0 All 0

|2 | l | | | |

| | | i | ] I |

| | Vg = 4.5V tol A1 | 10,11} 1 112 |

| { | 55V | | | i

1/ For 1/0 ports, the parameters Iy and Iy include the off-state output current.

2/ Not more than one output will be shorted at one time and the duration of the short circuit
condition shall not exceed one second.
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| I T |
| Device | o1 | 02 |
| types | | |
[ Case [ | | I ]
| outlines | KandL | 3 | K and L [ 3 |
T Terminal | | |
|  number | Terminal symbol | Terminal symbol |
| 1 | | ] |
| 1 | CPAB I NC | CPAB | NC |
| Z | SAB | CPAB | SAB | CPAB |
] 3 | DIR | SAB | DIR i SAB |
i 4 | Al I DIR | AT | DIR i

N 5 | A2 I AL | 1.Y4 | 1.3y |
| 6 | A3 1 A2 | i3 ] AZ |
| 7 | A4 1 A3 | 1.x) | A3 |
| 8 | A5 | NC | A5 | NC }
| 9 | Ab | A4 | L1 | Xl |
| 10 | A7 | A5 | A7 I A5 |
| 11 | A8 I a6 | A8 | .13 |
| 12 t GND | A7 - | GND | 1.YA |
| 13 | B8 | A8 | B8 | .¥:3 {
| 14 J 87 | GND | B7 | GND |
] 15 | B6 I NC | Bo | NC |
i 16 | B5 | B8 | B | B3 |
] 17 | B4 | 87 | Ba | B7 |
| 18 i B3 | B6 | BY | B |
| 19 | B2 I B5 | B2 | BS |
| 20 | 81 I 84 | BT | |3 |
| 21 i ot i 83 | oF | BY ]
| 22 | SBA | NC | SBA | NC |
i 23 | CPBA I B2 | CPBA ] BZ i
| 24 | Voo | Bl | vee | BT |
| 25 ] -—- | o | -— | (3 |
| 26 | --- { SBA | --- | SBA |
| 27 i --- } CPBA Il - } CPBA Il
| 28 | .- v _— v

| 1 | e

NC = No connection
FIGURE 1. Terminal connections.
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Device type 01

] | 1/ i ]
| Inputs | Inputs/outputs — | Operating |
T‘* [ T | mode |
| Ag through A7 | By through By | |

{ DIR _ TF CPAB CPBA SAB SBA| | | |
I ] | |

1 X H H/L H/L X X | Input | Input | Isolation |
| X H X X | Input | Input | Store A and B data |
L L X X X L | Output | Input | Real time B data to A bus |
| L L X X X H | Output 1 Input | Stored B data to A bus |
| H L X X L X | Input | Output | Real time A data to B bus |
} H L H/L X H X } Input ; OQutput t Stored A data to B bus %

Device type 02

| [ 1/ [ |
| Inputs i Inputs/outputs — | Operating |
T [ | mode |
| | Ay through K7 | Bg through 87 | l
{ DIR DOF CPAB CPBA SAB SBAI | l |
1 ! | |

| X H H/L H/L X X | Input | Input | Isolation |
1 X H X X | Input | Input | Store A and B data [
I L L X X X L | Output | Input | Real time B data to A bus |
I L L X X X H | Output | Input | Stored B data to A bus l
| H L X X L X | Input | Qutput | Real time A data to B bus |
4 H L H/L X H X } Input } Output { Stored A data to B bus |
i

H = High voltage level
L = Low voltage level
X = Irrelevant
= Low to high clock transition
H/L = High or low voltage level
1/ The data output functions may be enabled or disabled by various signals at OF or DIR

inputs. Data input functions are always enabled, i.e., data at the bus pins will be
stored on every low to high transition on the clock inputs.

FIGURE 2. Truth tables.
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Device type Ol

OE
DIR
CBA [>o
SBA
CAB >0 { l F |
I 1 0F B CHANNELS | | | | T oL I
| D() [
I
! |
! Co ? }
| | * [
| O {
! [
| i (
Ag =+ 1 i t L
I i
: %0 |
[
@
| qc 'R
! |
| [ ]
: 4 : |
| @ |
| o ‘ |
[ I Y S N F [ | ]
| 2 4 y
N \/V ¥ rF vy Y
TO 7 OTHER CHANNELS
FIGURE 3. Logic diagrams.
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DIAR

Device type 02

CBA

SBA

CAB ——] >0——

i 1 OF B CHANNELS D {
I |
i
, CoP %
| |
I < i
| [ e |
1 “ I
| ! 1 }

Ag q—.,Ji ¥ != - Bo
1
| e |
E +’ QCq -l i
, ¢
| 1 |
I
| * | {
i I
T I A %__J
F o Ty v 2]
AN /
TO 7 OTHER CHANNELS
FIGURE 3. Logic diagrams - Continued.
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+7V OPEN
Lo
tpzL 'PLZ ALL OTHER
DUT 5008
CL=500pF I 50090
30V
1.5 V
¢ ov
DATA L_ e ThiL
IN ts (L) —»
— 3.0V
% Sk 1.5 V oV
|¢— ts(H) —mla— 'h(H)’l
CLOCK OR 3.0V
CONTROL .5V
INPUT ov
tw
CLOCK OR 3.0v
CONTROL L5V
INPUT ov
Setup time, hold time
and pulse widths
FIGURE 4. Test circuit and switching waveforms.
STANDARDIZED SKE
MILITARY DRAWING 5962-89754
DEFENSE ELECTRONICS SUPPLY CENTER REVISION LEVEL SHEET
DAYTON, OHIO 45444 12
DESC FORM 193A

SEP 87

1 U. S. GOVERANMENT PRINTING OFFICE: 1988—550-547




DATA % 4)65 v
'PHL—c—»l ~——|—'PLH
—_— — VoH
15 vk SV oL
DATA

VOoH
ouT 5V 7{ 15 V
—] VoL
' tPHL
PLH

Propagation delay time

(6]

4]

ouTRT YT sy
ROL 55 oV
t t
PZH -fas| 'PHZ -je—v]
— LI VY
WAVE FORM 2 L5 v b—os y
—] o0V
tpzL > tpLZ
WAVEFORM | 3.5V
15 v /_g03V
32 F VoL

Three-state output high and
low enable and disable times

C_ includes probe and jig capacitance.

2. Waveform 1 is for an output with internal conditions such that the output
is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output
is high except when disabled by the output control. .

3. A1l input pulses have the following characteristics: PRR = 1 MHz,

t, = t§ = 2.5 ns, duty cycle = 50 percent.

wﬁen measuring propagation delay times of three-state outputs, switch Sl is

open.

5. When measuring pulse widths tp = tf < 1 ns.

6. The outputs are measured one at a time with one input transition per

measurement.

FIGURE 4. Test circuit and switching waveforms - Continued.
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4,3 (Quality conformance inspection. Quality conformance inspection shall be in accordance with
method 5005 o¥ MIL-STD-883 incﬁuaing 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 II herein.
b. Subgroups 4, 5, and 6 in tabie I, method 5005 of MIL-STD-883 shall be omitted.
c. Subgroups 7 and 8 tests shall verify the truth table as specified on figure 2 herein.

4.3.2 Groups C and D inspections.

a. End-point electrical parameters shall be as specified in table II herein.
b. Steady-state 1ife test conditions, method 1005 of MIL-STD-883.
{1} Test condition A, B, C, or D using the circuit submitted with the certificate of
compliance (see 3.6 herein).
(2) Tp = *125°C, minimum.
(3) Test durétion: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.
TABLE II. Electrical test requirements.
| | i
| MIL-STD-883 test requirements | Subgroups i
| | {per method |
l ] 5005, table 1) |
] I
| Interim electrical parameters | --- |
: (method 5004) | |
[ |
| Final electrical test parameters | 1*, 2,3, 7,8, 9 |
} (method 5004) | l
|
| Group A test requirements | 1,2, 3,7, 8, |
!  (method 5005) | 9, 10, 11 |
| I |
| Groups C and D end-point | 1, 2, 3 |
| electrical garameters | |
| (method 5005) | |
*PDA applies to subgroup 1.
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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 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 listing 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. Microcircuits covered by this drawing will replace the same generic device
covered by a contractor-prepared specification or drawing.

6.3 Configuration control of SMD's. A1l proposed changes to existing SMD's will be coordinated
with the users of record for the individual documents. This coordination will be accomplished in
accordance with MIL-STD-481 using DD Form 1693, Engineering Change Proposal (Short Form).

6.4 Record of users. Military and industrial users shall inform Defense Electronics Supply
Center When a System application requires configuration control and the applicable SMD. DESC will
maintain a record of users and this 1ist will be used for coordination and distribution of changes
to the drawings. Users of drawings covering microelectronics devices {FSC 5962) should contact
DESC-ECC, telephone (513) 296-6022.

6.5 Comments. Comments on this drawing should be directed to DESC-ECC, Dayton, Ohio 45444, or
telephone (513) 296-8525.
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6.6 AE?roved source of sugp]g. An approved source of supply is 1isted in MIL-BUL-103.
Additional sources wi e added to MIL-BUL-103 as they become available. The vendor listed in
IMIL-BUL-103 has agreed to this drawing and a certificate of compliance (see 3.6 herein] has been

submitted to and accepted by DESC-ECC. The approved source of supply listed below is for
information purposes only and is current only to the date of the last action of this document.

T I
Military drawing | Vendor | Yendor
part number ] CAGE | similar part
| number | number 1/
| | B
I T
5962-8975401KX | 27014 | 54F646F MQB
| |
| |
5962-8975401LX | 27014 | 54F6465DMQB
] |
] |
5962-89754013X | 27014 | 54F646LM)B
| i
1 |
5962-8975402KX | 27014 | 54F648rFMQB
| |
I I
5962-8975402LX | 27014 | 54F648SDMQB
| |
| ]
5962-8975402 3X | 27014 | 54F648LMQB
| |

~  acquisition.

drawing.

Vendor CAGE

/ Caution. Do not use this number for item

Items acquired to this number may

Vendor name

not satisfy the performance requirements of this

number and address
27014 National Semiconductor Corporation
2900 Semiconductor Drive
Santa Clara, CA 95052
Point of contact: 333 Western Avenue
South Portland, ME 04106
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