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1. SCOPE

1.1 Scope. This drawing describes device requirements for class B microcircuits in accordance
with 1.72.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:

5962-88656 01 K X
| | 0 1
| ! ! I
| I I !
Drawing number Device type Tase outline Lead Tinish 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 54FCT823A 9-bit noninverting register
02 54FCT82 3B 9-bit noninverting register

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

Qutline letter Case outline
K F-6 (24-lead, .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. 1/

Supply voltage - - = = = = = = = = - - - - - - - oo -0.5 V dc to +7.0 V dc
Input voltage range - - - - = = = - - - - o - - o oo -0.5 V dc to Yo¢ +0.5 V dc
Output voltage range - - - - - - - - = - - - - - o _ -0.5 V dc to Voo *0.5 V dc
DC input diode current (I{K) ------------ -20 mA
DC output diode current (lgg) - -~ - = = = - - - - L -50 mA
DC output current - - - - = « = ~ o« - < - 0 - - o - £]100 mA
Maximum power dissipation (Pp) 2/ - - - - - - - . 500 mW
Thermal resistance, junction-to-case (83¢) - - - - - See MIL-M-38510, appendix C
Storage temperature range - - - - - = < - - - - - o - -65°C to +150°C
Jdunction temperature {Tg) - - - = = = = = = = = - -« +175C
Lead temperature {soldering, 10 seconds) - - - - - - +300°C

1.4 Recommended operating conditions.
Supply voltage range {Vcg) = - = = - = - = = = - - < +4,5 ¥V dc to +5.5 ¥V dc
Maximum Tow Tevel input voltage (Vg ) - - - = = = - - - 0.8 V dc
Minimum high level input voltage (6IH) -------- 2.0 V dc .
Case operating temperature (Tg) - - = =~ = « - = - - = -55°C to +125°C

T/ ATT voltages referenced to GND,
Z/ Must withstand the added Pp due to short circuit test; e.g., Ips.
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2. APPLICABLE DOCUMENTS

2.1 Government specification and standard. Unless otherwise specified, the following
specification and standard, of the issue listed 1n 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-38516 - 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 QOrder of precedence. In the event of a conflict between the text of this drawing and the
references cited hereTn, the text of this drawing shall take precedence.

3. REQUIREMENTS

3.1 Item requirements. The individual 1tem requirements shail be in accordance with 1.2.1 of
MIL-STD-883, "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 table. The truth table shall be as specified on figure 2.

3.2.3 Switching waveforms and test circuit. The switching waveforms and test circuit shall be
as specified on figure 3.

3.2.4 Case outlines. The case outlines shall be in a:cordance with 1.2.2 herein.

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

3.4 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). The part shall
he marked wif% the part number listed in 1.2 herein. In addition, the manufacturer's part number
may also be marked as 1isted in 6.4 herein

3.5 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 6.4. The certificate of compliance
submitted to DESC-ECS prior to 11sting 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-B83 (see 3.1
herein) shall be provided with each 1ot of microcircuits delivered to this drawing.
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TABLE 1. Electrical performance characteristics.
] I [ I ]
Test | Symbol | , Conditions | Group A |Devicel Limits Unit
| | -55°C < Tp < *+125°C }subgroups} type | |
| } Ve = 5.0 Vdc £10% ! ] | Min | Max |
I | | | | | |
High 1 1 t =V {V 4.5V !1 300 uA ‘ 1, 2, 3 ; All i 4.3 { } v
gh Tevel outpu = 4.5V, H=- " . 2, .
voltage " W oy |0 | | | | |
| leH = 2.0V | I [ I l T
} ; lIOH = -15 mA = 1, 2, 3 { All { 2.4 I { v
I T I [ ] | I |
Low level output  [Vg Ve = 4.5V, IIgp = 300 wA | 1, 2, 31 AT1Y | I 0.2 v
voltage | IV = 0.8V, | | I ! ! |
I IVI§ = 2.0 V | T | T T T
] | lIgp =32mA | 1,2,3] A1 | | 0.51 v
| [ | | | | | i
I I [ i | ] I
Input ciamp voltage %VIK :VCC =4.5V, Ity =-18mA } 1 II ATl } Il -1.2 lI v
] | I | | I I
High level input [Ty [Veg = 5.5V, Vg = 5.5V i1,2,3} A1 | | 5.0 A
current ] | | ! | ] |
i I | I | | !
I I | | | I T
Low Tevel input 11 [Vcc = 5.5V, VIN = GND 11,2, 3] A11 | | -5.0 1 uA
current ! | | | ] | !
| I ! | | ! |
{ ‘ 5V, V 55V } 1, 2, 3 { A1l } } 10.0 { A
High impedance Ia7H, Yoo = 5. , =5, s 2, . n
gutpug current }IS%E !Vgg =5.5%, V%: = GND ll |' } :-10.0 'I
I I i ] I ]
Short circuit outputllIpg Ve = 5.5V 1/ 1, 2,3] A1t |-75 | mA
current ! | | | | |
| | | | | !
[ I I I ] ]
Quiescent power lIccg |ViN < 0.2 Vorvpy> 5.3V, 11,2 31 M1 | 1.5 | mA
supply current [ IVec = 5.5V, f1 = 0.0 MHz ! | ! ] |
(CMOS 1inputs) | ! | ! ] | !
| | | | | i |
[ I [ I ] I T
Quiescent power Isalge  IVgg = 5.5V, Viy=3.4V 2/ 1, 2, 31 A1 | | 2.0 mA
supply current | | ! | | ! |
(TTL inputs) | | | | | | |
| I I [ | | f
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
| I I I | I
Test }Symbol | , Conditions | Group A |Device} Limits |Unit
| | -55°C < Tp < +125°C |subgroups| type I I |
I ! Voo = 5.0 Vde #10% I | | Min | Max |
I | ! ] ! | |
| | I I T [ I
Dynamic power supplylIcep IVec = 5.5 V, OF = GND, | 3/ 1 ar | 0.25] mA/
current | Vi > 3 Vor Viy < 0.2 V, | ! I | | MHz
| [Outputs open, | | | | ]
| |One bit toggling - 50% duty cycle | | | | |
| | | | | | |
] T I ] I ! ]
Total power supply |[Igg [Viy > 5.3 Vor Viy < 0.2V [1,2,3] A1 | | 4.0 mA
current 4/ f Weg = 5.5V, f I = U Hz, | i ! f I
| land OF = GND, | | | | |
i |[Qutputs open, I | | | I
| =0ne bit toggling - 50% duty cycle ; ] { ! ;
| ; I
| I ! | | ] I
| IVIN = 3.4 V or Viy = GND, | | ! | 6.0 m
| I¥cc = 5.5V, fy = 10 MHz, | | | ] ]
| Iand OF = GND, | ! | ! !
| |Outputs open, | | } |
| }One bit toggling - 50% duty cycle } ; | ! |
| | | !
I T I T T T |
Functional tests | :See 4.3.14 i 7, 8 ; A1l { { :
|
[ ! | I ] | |
Input capacitance ICIN :See 4.3.1c ; 4 } A1l } ; 10 } pF
I I I [ | | {
Output capacitance %COUT I|See 4.3.1c II 4 II A1l I { 12 { pF
T | [ I T | | |
Propagation delay |tpiy, IR = 500q, [C = 50 pF b 9,10,11 ] o1 | 112 | ns
time, Clock to Y; Itpy 1 IS e figure 3 ] | | I |
(OE = Tow) | | l ! | [ ] [
| | | | | o0z | I 8.5 1
| ! [ | | ] I |
| | | J [ [ I [
I i }CL = 300 pF /: 9,10,11 ; 01 } , 20 ; ns
| | | | I ] ! I
| t | | | 02 | | 16 |
| I I I | | ! 1
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
I T | { | |
Test | Symbo1 | , Conditions | Group A [Devicel Limits  |Unit
| | -55°C < T ¢ +125°C |]subgroups| type | |
= ; Voo = 5.0 Vdc #10% |I } { Min I' Max II
Output ble ti }t }R 500 ECL 50 pF 9,10,11 { 01 { } 15 {
utput enable time, Itpzy L= Q, = P! » 1V, ns
D'E' {Tow-to-high) |tpz| ISee figure 3 | I ! !
to Yy | ] | ] ] I
| ! | | | 02 | | 9.0
| | ] | ! ] | |
I ] | i I ] ]
{ { IICL = 300 pF 5/ 9,10,11 : o1 = 25 ns
| | | | | I
| ] | ! i 02 | 16
I [ | | I
[ | | i | |
Qutput disable time,ltpyz, | 1€, = 50 pF 9,10,11 | 01 | 18 | ns
TE (1ow-to-high) [tp z | | I | I I
to Yy | I | | | T I T
| ! I ! | 02 | | 8.0 |
I | ] | | |
] | [ I | I
i { ‘CL = 5.0 pF._/I 9,10,11 : 01 10 ns
} | ! ] |
| | | | I 02 7.0
' —
Data to CP setup te1 {CL = 50 pF, R = 500q, | 9,10,11 | o1 4.0 ns
time ! |See figure 3 | !
| | | | T
[ | | 02 3.0} |
| | | ! ]
| | | I T I
Data CP hold time Ithl } ; 9,10,11 # 01 ; 2.0 : ns
! [ | | [ o
| | ! | 02 | 1.5} i
| | | | I |
| | | I I
Enable (low-to-high)itgp | 1 9,10,11 | o1 | 4.0 ns
to CP setup time | } |I : |
| I
| | | | 02 | 3.0 !
! ! ] I | | ]
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

I T ] T |
Test |Symbol | , Conditions | Group A |Devicel Limits |Unit
] | -65°C < Tp < +125°C Isubgroups| type | I
| | Voo = 5.0 Vdc #10% | | | Min | Max |
| i i | | ! |
| f ] ] [ | |
Enable hold time Ith2 IC_ = 50 pF, Ry = 500q, j9,10,11 | o1 | 2.0 | i ns
| ISee figure 3 ] ] ! ! |
| | | | I T !
! ! ! | o2 0.0 | |
| | | i ! |
] | | f | T
Propagation delay Itpy 2 | | 9,10,11 | 01 120 | ns
time, clear to Y; | I ! I | I
| ! | ] T [
| [ ! | 02 | I 9.5 |
| | | | | | |
! | ! | I I BB
Clear recovery time |tg3 ] | 9,10,11 | 01 | 7.0 | | ns
(Tow-to-high) ! ] | ] | | |
| ] | | | T
] | | | 02 | 6.0 |
| | | | | !
I | i I I T
Clock pulse width  |tpyy, | 19,10,11] 01 | 7.0 | ns
ftpyL1 | | ! | I |
] | | | T f T
| | | | 02 | 6.01 |
| | i I | I |
C1 1 idth ;t % { 9,10,11 } 01 } 7.0 { }
ear pulse wi ,10, . ns
(TR = Tow) | | | L |
| | | | ] ] T
| | | | 02 | 6.0 I
| | | | | |

condition should not exceed 1 second.

2/ TTL driven input (Viy = 3.4 V); all other inputs at Vgg or GND,

calculations.

4/ Igg = Igeq * (algg X Dy X N7} + Icep (ic_EX f[ X N7)

2
Where: Dy = Duty cycle for TTL inputs high
Nt = Number of TTL inputs at Dy
f1 = Input frequency in MHz
N1 = Number of inputs at f;

1/ Not more than one output should be shorted at one time, and the duration of the short circuit

3/ This parameter is not directly testable, but is derived for use in total power supply

5/ This parameter is guaranteed, if not tested, to the parameter 1imits specified in table I.
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T 1 | 1
| Inputs | Output | |
| | | Function |
| I ] I | I | !
|OF VTR IEN | Di JCPp 1 Yi | |
| f f | | | ] !
R N A B

H X L L z !
! | | | | | | High Z :
W xR _ T2 I
] | | | ] | | ]
| ! T ! | ] | |
' H b b b X | x I X 1 | |
| ] | | | ] )} Clear |
L b b x bx1x bt | !
| | ! | ) ] ] ]
! ] I I I [ I |
f H 1 H | H | X 1 X | 2 | |
| | | | | | | Hold }
[ L 1 4 | H 1 X | X | N | |
i | | | ! | | I
] 1 I f | | | |
B R |
I H 14 L H Tz | |
| ] ! | | | | Load |
T T R T A T ‘ L : :
| | | | I
/N T T T A R U D . | |
| | ] | | | ] |

H = High logic level

L = Low logic level

X = Don't care

NC = No change
Z = High impedance state
_[ = Low-to-high transition
FIGURE 2. Truth table.
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PULSE WIDTH

LOW-HIGH-LQW 15V
PULSE
‘f tpw
HIGH-LOW-HIGH \_I /
PULSE 1.5V
PROPAGATION DELAY
3y
SAME PHASE e
INPUT TRANSITION '
oV

A—ItPLH -—— oHL |e—
- - VOH
OUTPUT / \4\ R

VoL

LPHL fe— tPLH]
3V
OPPOSITE PHASE xk 1.5V

INPUT TRANSITION

oV
FIGURE 3. Switching waveforms and test circuit.
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SET-UP AND HOLD TIMES
I C_ 3 V
DATA 7 sy
INPUT a1, > '
|<—'(s ] h ov
TIMING ? g’v
INPUT ’
ov
5§ 3 v
CLEAR x — 1.5V
CLOCK ENABLE '
ov
,-4— ts et -
ENABLE AND DISABLE TIMES
ENABLE DISABLE
3V
CONTROL
INPUT | I.5v
{ & 0 v
99
—{tpzL fe— —tpLZ e—
— T\ 3.5V — 0.3V
OUTPUT  swiTCH Y% |.5V L ~3 5y
NORMALLY )
NoRl CLOSED s @_ Vo,
—wtpzH tpHz - * 1
OUTPUT § Vou
NORMALLY switcH 1’Qr_
HIG OPEN 1.5v L =0 v
ov — 0.3V
NOTES:
1. Diagram shown for input control enable - Tow and input
control disable - high.
2. Pulse generator for all pulses: tr < 2.5 ns, t. < 2.5 ns,
FIGURE 3. Switching waveforms and test circuit - Continued.
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TEST CIRCUITS FOR THREE-STATE OUTPUTS ;
Vee
T o—o07.0V i
1
Ry 3
\Y < 4
PULSE IN Vout : i
GENERATOR D.U.T. l ]
Ry J} :[ CL § AL
SWITCH POSITION !
4
| | 1 4
| Test | Switch | ;
! | | ;
{ i i
tpL7 Closed
! tp ! Closed | g
| A1l other | Open | g
| | | k
3
DEFINITIONS:
Rl = Load resistor see ac characteristics for value.
Ci = Load capacitance includes jig and probe capacitance:
See ac characteristics for value.
RT = Termination should be equal to Zgyy of pulse generators.
2
FIGURE 3. Switching waveforms and test circuit - Continued.
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3.7 Notification of change. Notification of change to DESC-ECS shall be required in accordance
with MIL-STD-B83 (see 3.1 herein).

3.8 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 M?[-M-SESIB to the extent specified in MIL-STD-883 (see 3.1 herein).

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883, and shall be
conducted on ali 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) T = +125°C, minimum.
b. Interim and fimal 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 of MIL-STD-883 Tnciuaing 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 5 and 6 in table I, method 5005 of MIL-STD-B83 shall be omitted.

¢. Subgroup 4 (Ciy and Cgoyt measurements) shall be measured only for the initial test and
after process or design changes which may affect capacitance. Test all applicable pins on §
devices with no failures.

d. Subgroups 7 and 8 tests shall verify the truth table specified on figure 2.

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 3.5 herein).

{2) Tp = +125°C, minimum,
(3) Test duration: 1,000 hours, except as pemmitted by method 1005 of MIL-STD-883,
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TABLE 11. Electrical test requirements.

MIL-STD-883 test requirements Subgroups
(per method

5005, table I}

Interim electrical parameters
(method 5004)

—————————— ]

Final electrical test parameters
{method 5004)

Group A test regquirements 1, 2, 3, 4, 7,
{method 5005) 8, 9, 10, 11
Groups C and D end-point 1, 2, 3

electrical parameters
{method 5005)

—— e e ] — e e e —— e e ]

o
-

O
-

—
[=]
P

—
—

*

PDA applies to subgroup 1 and 7.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with
MIL-M-3B8510.

6. NOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use when mititary
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 Tisting 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 confrac%or-prepared specification or drawing.

6.3 Comments. Comments on this drawing should be directed to DESC-ECS, Dayton, Ohfo 45444, or

telephone 513-296-5375.
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6.4 Approved source of supply. An approved source of supply s listed herein. Additional

sources will be added as they become available.
and a certificate of compliance (see 3.5 herefn) has been submitted to DESC-ECS.

The vendor listed herein has agreed to this drawing
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Vendor CAGE

1/ Caution. Do not use this number for item acquisition.
~ Ttems acquired by this number may not satisfy the
performance requirements of this drawing.

Vendor name

DAYTON, OHIO 45444

number and address
61772 Integrated Device Technology
3236 Scott Boulevard
Santa Clara, CA 95052
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