1.
1.

1

MICR

T INCH-POUND T

MIL-M-38510/149
7 April 1989

MILITARY SPECIFICATION

OCIRCUITS, LINEAR, PRECISION TIMERS,
MONOLITHIC SILICON

This specification is approved for use by all Depart-

ments and
SCOPE

Scope. This speci

Agencies of the Department of Defense.

fication covers the detail requirements for monolithic

silicon, CM0OS, precision timers. Two product assurance classes and a choice of
case outlines and lead finishes are provided and are reflected in the complete
Part or Identifying Number (PIN) (see 6.6).

1.2 Classification,
1.2.1 Device types. The device types shall be as follows:

Device type

Circuit

01 CMOS, precision timer, s1n?1e

02 CM0S, precision timer, dua

03 CMO0S, low power precision timer, single
04 CMOS, low power precision timer, dual

05 CMOS

1.2.2 Device class. T
defined in MIT-M-38510.

1.2.3 Case outlines.

Qutline Tetter

, low operating voltage, Tow power precision timer, single

he device class shall be the product assurance level as

The case outline shall be designated as follows:

Case outline (see MIL-M-38510, appendix C)

8-lead, .405" x .310" x .200"), dual-in-line package

C D-1 (14-lead, .785" x .310" x.200"), dual-in-line package
G A-1 ( 8-lead, .370" x .185"), can
P D-4 (
2 C-2 (20-terminal, .358" x .358" x .100"), square chip
carrier package
1.3 Absolute maximum rating.

Supply voltage (Vpp
Supply voltage (Vpp
Input voltage range

) (01-04) - - - - - - - - - - . 18 V dc
) {05) - - = - - - - - - - - - 15 V dc
_______________ -0.3 V to Vpp (+0.3 V)

Qutput sink current (01-02) - - - - - - - - « - - 150 mA

Output sink current (03-04) - - - - - - - - - - - 20 mA

Output sink current (05) - - - -« - - - - - - - - - 50 mA

Output source current (01-02) - - - - - - - - - - 15 mA

Output source current {03-04) - - - - - - - - - - 0.8 mA

Output source current (05) - - - - - - - - - - - . 50 mA .
Storage temperature range - - - - - - -« - - - - - -65°C to +150 C
Lead temperature (soldering, 60 seconds) - - - - - +300.C

Junction temperature (TJ) - - - - = = - - =« - - - +175°C

Beneficial comments [recommendations, additions, deTetions] and any pertinent
data which may be of use in improving this document should be addressed to:
Rome Air Development Center, (RBE-2), Griffiss AFB, NY 13441, by using the

self-addressed Standardization Document Improvement Proposal
appearing at the end of this document or by letter.

(DD Form 1462)

AMSC N/A

DISTRIBUTION STATEMENT A,

FSC 5962

Approved for public release; distribution is unlimited.
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1.4 Recommended operating conditions.

Supply voltage range {(Vpp) (01-04) - - - - - - - - +5.0 to +18.0 V dc
Supply voltage range (Vpp) (05)- - - - - - - - - - +1.5 to *+12.0 V dc 1/
Ambient operating temperature range (Tp) - - - - - -55°C to +125°C

1.5 Power and thermal characteristics.

Case Maximum allowable Maximum Maximum

Package outline power dissipation CATS 84 A
14-Tead dual-in-line C 550 mW at Tp = 125.C 28.C/W 91.C/W
8-lead metal can G 330 mW at Tp = 125.¢C 70 _C/W 150 C/W
8-lead dual-in-line P 420 mW at Ty = 125.C 28 C/W 119 C/W
20-term. sq. chip carrier 2 550 mW at T, = 125.C 20 C/W 91 C/W

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifications,
standards, and handbooks form a part of this document to the extent specified
herein. Unless otherwise specified, the issues of these documents are those
listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

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

(Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Naval Publications and Forms
Center, (ATTN: NPODS), 5801 Tabor Avenue, Philadelphia, PA 19120-5099.)

2.2 Order of precedence. 1In the event of a conflict between the text of this
document and the references cited herein {except for related associated detail
specifications, specification sheets, or MS standards), the text of this document
takes precedence. Nothing in this document, however, supersedes 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 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.

1/ If reset pin is used, the supply voltages shall be +2.0 to +12.0 V dc.
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3.2.2 Block diagram and circuit operation table. The block diagram and circuit
operation tabTe shall be as specified on figure 2.

3.2.3 Schematic circuits. The schematic circuit shall be submitted to the
preparing activity prior to the inclusion of a manufacturer's device in this
specification and shall be submitted to the qualifying activity (DESC-EQM) as a
prerequisite for qualification. Al1 gqualified mwanufacturers' schematics shall be
maintained by the agent activity (DESC-ECS) and will be available upon request.

3.2.4 Case outline. The case outline 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-JB5I0 (see 6.4).

3.4 Electrical performance characteristics. The following electrical
performance characteristic apply over the full ambient operating temperature range
of -55°C to +125°C and for the recommended supply range {see 1.4), unless
otherwise specified (see table 1). See figure 2 for circuit operation table.

3.4.1 Triggering. In the monostable mode, the device is triggered on the
negative sTope of a trigger pulse. The trigger pulse must be of shorter duration
than the "RC" time interval.

Y—>
0.5 VYpp < YtRr < Vp EE—— [
- D 100 ns min.
(device 05
0V < Vrp<0.22Vpp - - - - only)

3.4.2 Reset. In the monostable mode, the device may be reset {from Vo to
VoL) on the negative slope of a reset pulse. Once the reset is returned to
high, the output will remain low only if the trigger is high. 1If the trigger is
low when the reset is returned high, the output will go high.

2.0V < Vg < Vpp

0V<VRe0.3V - - -

Device types 01-04.

VR < Vpp —_— .

1.3 v

[

0V<VR

ia
o
w
-l

>
(lusmin)

Device type 05
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TABLE I. Electrical performance characteristics.

I | T I [ ! |

Characteristic |} Symbo], Copditions . | Devicel Limits 1/lUnit |
I figure 5, -85°C < Tp < *+125°C | types T I |

| ) | unless otherwise specified } ] Min | Max |

} 1 }I 7{; 5.0V } 01 } ﬁTV 0 35} A |
Power supply = 5. . m

| current Y] 1 J I |

| | T I | T [ T

I , [Yop = 15.0 ¥ | o ! | o060l m

i | T [ ] I

l ’ {VDD = 18.0 V { 01 { | 0.60) mA {

| | T | | [

‘ ‘ ‘VDD =50V ‘ 02 1.4 mA }

| | T ] I

| | |Voo = 15.0 ¥ 02 l 2.0 mA

| | T

, , ,VDD = 18.0 V 02 2.0 mA

| | T

I , :VDD =50V 03 ; : 300 uA :

] ] T ] T T

, l‘ IlvDD = 15,0 V 03 | 300 wA

] | T

l I |Vop = 18.0 ¥ | o 350 WA

l | T I

l I IVDD =50V | 04 400 uA

| I T [

l } }v% <150V 04 | | 600 | uA

[ | T | | |

I i IVDD = 18.0V | 04 | | 700 | A}

] ] T

! , iVDD = 1.5V | 05 100 I uhA |

[ ] T T | |

l ' :VDD =5.0%¥ { 05 ; 300 uA :

} ] T ] ]

{ { }vDD = 12,0 V i 05 I 4G0 uA {

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

TABLE I.
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TABLE I. Electrical performance characteristics - Continued.

| T T | | I I
| characteristic | Symbol] Copditions . | Devicel Limits 1/|Unit |
I ] | figure 5, -55°C < Tp ¢ +125°C | types T T | |
I | | unless otherwise specified | | Min | Max | |
T T [ . ; T l I |
[ Threshold Ity IVpp = 5.0V, +25°C < T4 < +125°C ) 01-04 | -50 | +50 | nA |
| current | 2/1 I | | | l?
| | | - ; T I T T T
I | IVpp = 15.0 ¥, +25°C < Ty < *+125°C } 01-04 ; -50 I| +50 { A f
3 | ) -~ ‘

| [ | : X T T T T
I |‘ IVpp = 18.0 ¥, +25°C < Tp < +125°C { 01-04 i -50 { +50 { nk {
| \ - - ' : :
| | | . R T T T T T
, ' "VDD = 1.5V, +26°C < Ty < +125°C { 05 |I -50 I‘ +50 Il mA. {
l n [ - - I T T ¥
j I ‘Wno = 5.0 V, +25°C < Ty < +125°C ll 05 ,I -50 ll +50 ; nA ‘|
| | | ; - T r ; T
} ’ :vDD = 12.0 V, +25°C ¢ Ty ¢ +125°C } 05 { -50 { +50 E nk ‘
Tgee Do o< 50y Corer | o v
éve OH VDD = 8. ’ IOH = -1 mA 01,02 4.10 Vv |

| output | i | i | | 3
| voltage b f T f I I T
‘ 1 &vgo =150V, Igy = -10 mA 01,02 { 12.50 { ¥ {
I | | v I F
I ’ {vDD = 15.0 V, Igy = -5 mA 01,02 | 13.50 } v }
| | | 1 ]
I‘ { }vDD =150V, Igy = -1 mA 01,02 { 14.20 } ¥ Ii
| [ [ T T 7T
’ |P :vDD =18.0V, Igy = -1 mA 01,02 'r 17.3‘o|1 } v {
f | | ~ T T T
I“ I' IIVDD = 5.0V, Igy = -0.8 mA { 03,04 : 3.80: Il v l|
| |, | T T T T
‘;; } svm =15.0 V, Igy = -0.8 mA % 03,04 | 14.20% ll v lk
[ ] | I ] [ T
}; 1 %vDD = 18.0 V, Igy = -0.8 mA 03,04 | 17.30 Vo
| } | ]
i ‘ {vDD = 1.5V, Igy = -0.25 mA 05 1.00 v o
: : iv 5.0V, I 0 | 05 | 3.80] | '
' pp = 5.0 ¥, Igy = -2.0 mA 0 .80 v |
| } | l | | | {
| | | ! | 1 l T
| } IVDD = 12.0 V, Igy = -10.0 mA : 05 : 10.50 v
| |

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

TABLE 1.
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See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
| | T I T T
| Characteristic | Symbol| Conditions . | Device] Limits 1/)Unit |
| | |  figure 5, -55°C < Tq < *125°C | types T T | 1
] | unless otherwise specified | ) Min ] Max | |
T T 1 k| T I
IDischarge Icex  IVpp = 5.0V, +257C < Ty < +125°C | 03,04 | 130 | nAl
transistor | I I | 1 I !
| leakage I | . . I 1 I | |
current }VDD =150V, +257C < Tp < +125°C ; 03,04 g } 300 } nA 1
| - . T T T 1
{Vno = 18.0 ¥, +25°C < Tp < +125°C } 03,04 1 J| 300 i nA 1
| - - | T T I T
! ’ ,"VDD = 1.5V, #26°C < Tp < *125°C } 05 } } 300 ’ nA 4
] | | . R I 1 | 1 1
| ’ EVDD = 5.0 V, +25°C < Tp < +125°C % 05 1 % 300 } nA g
| | : - ; | T T ™1
{ : IlvDD < 12.0 V, +25°C < Ty ¢ +125°C ‘l 05 ; : 300 } nA ?
:]Di h IIV T\I 5.0V, 1 1 :] 2 ]I t' 6 l | }
|Discharge ‘ = 5. R = 10 mA 01,02 ; 0.60] VvV |
J transistor | | pb o , i | d
1 saturation | | ‘ | f T
' voltage l ‘,Vno <150V, Ig = 100 mA 1 01,02 f 1.80: y
| 1 | | I | )
I i iVDD = 18.0 V, IQL = 100 mA 1 01.02 } ‘ 1.60 v
[ [ [ ‘ 1 f
| ] jVpp = 5.0 ¥, I = 10 mA | 03,00 | 0.60] v
| I [ J i | | 1
i I | 1 T 1 i 1
= = ivw =15.0V, Ig = 10 mA } 03,04 ;} 1 o.so{ v ﬂ{
| I | T ] T T
f 1 'wgg = 18.0V, Ig = 10 mA | 03,04 d | 0.60] ¥ f
i | )
i | | ) i f ] 1
} ; Vpp = 1.5V, IgL = 1 mA 05 [ 0.15) ¥ ‘i
! i ; i
] ] | |
! ! :VDD = 5.0V, Ig. = 10 mA 1 05 { 0.60] ¥ f
| i | 3 I T
: : “VDD =12.0V, Ig. = 50 mA l 05 } ] 0.80{ v i
w ; : 1 i i

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued,
| I | T [ T I
| Characteristic | Symbol| Conditions . | Device Limits 1/|Unit |
| ] | figure 5, -55°C < Ty < +125°C | types I [ |
| | | unless otherwise specified | Min | Max |
| [ | . . | T [ |
IReset current =IR lvDD = 5.0V, +25°C < Tq < *125°¢C : 01-04 { -50 : +50 , nA :
2/ N
| | | . . I [ T T
| = ,VDD = 15.0 V, +25°C < Tp < +125°C ! 01-04 = -50 : +50 I nA %
i AL
| | | . . | [ T | T
I : IVDD = 18.0 V, +25°C ¢ Ty < +125°C { 01-04 l -50 } +50 |I nA |I
I | | . . | I T ! T
I |I {VDD = 2.0 V, +25°C < Ty < +125°C I 05 l -50 : +50 nA }
] I | . . | I I T
l IVDD = 5.0V, +256°C < Tp < +125°C 05 i -50 } +50 nA i
| ] | . . ! I I T
I | [Vpp = 12.0 Vv, +25°C < T < +125°C I 05 l -50 i +50 I nA 1
| | | - -
| o | | Th- s, w25 | 1 5[5 | ons|
Propagation tpLH 5.0V <Vpp<15.0V | Ty = -857C, #25°C 5 125 ns
| delay time, | IRy = 600 | | 01,02 | | | |
| low to high | ICT = 1,000 pF ] . 1 | T T
| level output | I(see figures 5 and 6)| Ty = +125°¢C | | 5 15 | ns
1 {monostable) i } I I | I
] I |
| | 15.0 ¥ < Vpp < 15.0 V | Tp = -55°C, +25°C | | 100 400 ns |
| | Ry = I.28°Re | 03,04 | |
| | [Ct = 10,000 pF . I | | ] |
: | |{see figures 5 and 6)% Tp = *125.C i ‘ 200 ‘ 550 % ns 1
| |
| | | ] I I ] ] |
l | IRy = 6420 [5.0 V < Vpp < 12.0 V] | 10 [120 | ns|
| | |Ct = 1,000 pF | i 05 | | | |
| | [{see figures 5 and 6)| I [ I | 1
l | | Vpp = 1.5 ¥ | | 50 1400 | ns|
I | | | | I | ] |
| 1 1 I . o | [ T [ I
|Propagation Itpy 15,0 V < Vpp < 15.0 V | Tp = -55°C, +25°C | | 5 200 | ns |
| delay time, | IRT = 6%0q | 01,02 | | ]
| high to Tow | [Ct = 1,000 pF T . ] T
| level output | |(see figures 5 and 7)| Ty = *+125°C | 5 300 | ns
‘ {monostable) } | | ] [ |
| | | |
| ! 15.0 V. < Vpp < 15.0 V | Ty = -557C, +25°C 100 550 | ns |
| | IRy = 1.28°K l 03,04 L
) ] ICr = 10,000 pF T . ] | | |
I I %(see figures 5 and 7)% Tp = *125°C i = 200 { 850 ’ ns {
| |
| | I | | | { | T
[ [ IRT = 6420 5.0 V < Vpp < 12.0 V| | 20 120 | ns|
| | |Ct = 1,000 pF | | 05 | I I |
| | |{see figures § and 7)| [ | T | |
| | | | VDD =15V | | 50 | 600 | ns |
| | | I | | I | I

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

| I | I | |
| Characteristic | Symbol] Copditions | Devicel Limits 1/|unit |
} | | figure 5, -55°C < Tp < +125°C | types T ] | |
| l ! unless otherwlse specified | i Min | Max |
| I T T [ ] ]
|Transition time, ItTLH I5.0 V < Vpp < 15.0 V | T, -55°C, +25°C I 5 | 8 | ns|
| low to high | [Ry = 6300 01,02 | I
| level output | ICt = 1,000 pF . T [
| (monostable) | | (see figures 5 and 6)‘ Ty = +125°C % 5 80 ns
| I |
! ! | I . _ T
| [5.0 V< Vpp < 15.0V | Tp = -55°C, +25.C | | 100 450 ns
| IRy = 1.28 ke | | 03,04 | |
! ICy = 10,000 pF | . T l 1
| | |(see figures 5 and 6) ‘ Tp = *125°C i 150 600 : ns %
| | I
| ] | | 1 | {
| [Ry = 642 ke [5.0 V < Vpp < 12.0 V| I 5 60 | ns |
I |Ct = 1,000 pF | | 05 | | I
| [(see figures 5 and 6)] | [ I |
| | {Vpp = 1.5 ¥ 20 | 200 ns |
I | | | |
] | l . ; ] |
Transition time,|tyyL 50V <Vpp <150V | Tp=-557¢C, +25°C 5 30 ns i
high to Tow Ry = 6300 01,02
| level output | ICy = 1,000 pF .
: {monostable) | | (see figures 5 and 7)1 Ty = *+125°C 5 35 ns E
| I | | |
I | | . . | | T
! | 15.0 V < Vpp < 15.0 V | Ty = -55°C, +25°C | 25 90 ns
| | IRy = I 28k | 03,04
| | ICT = 10,000 pF T I
: : =(see figures 5 and 7); Tp = +125°C = | 40 I 120 | ns =
| I | [ |
| IRT = 642 ka 15.0 V < Vpp < 12.0 | 5 50 ns
| ICt = 1,000 pF | — _ | 05
| | IDevice 05 | |
} : :(see figures 5 and 7)’ Vpp = 1.5V } 15 150 ns
1 T | | 1
[Time delay, Itp(on) IRT = 6400 | Tp = +25°C 200 825 ns
| output high | ICT = 1,000 pF 5.0 V < V¥pp < 15.0 ¥
: {monostable) : |(see figures 5 and 6)] - ~
I | i I
l I l | Ta = +125°C 01,02 | 200 | 900 | ns |
| | I | ¥pp = 5.0V | I |
| | I i | | |
| | | | . | I |
: { : |I Tp = -gs c } 200 : 825 } ns |
Vpp = 5.0 V |
| | | |0 | 1 |

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

| i | T | 1 ]
| Characteristic | Symbol] Copditions | Devicel Limits 1/iuUnit |
| i | figure 5, -55°C < Tp < *125 °c | types | | |
] | | unless otherwise specified | | Min Max | i
I 1 | 1 | 1
jorift in time |at I5 0V <Vppcls.0V | | -8 1 +8 | ns/vi
| delay vs | D(OH)ICT = 80 I I | | |
| change | aVpp IRy = 6409 | | 1 | |
| in supply | ITp = *25 °c | | | I ]
| voltage | l( ee figures 5 and 6) | 01,02 | | | |
| (monostable) | | I I I I T
| | I5.0 V < Vpp < 15.0 V I | -18 | +18 | ns/Vi
| i ICy = 15000 pF | | | | i
| ] [Ry = 1.28 kn | i | | |
| | ITp = +25°C | i | | |
| | | {see figures 5 and 6) | ] i | ]
| I | I | 1 | T
|5.0 v < 15.0 ¥ | | -250 1 +250 | ns/V|
16:%."15,088 & | i | P
| | IRy = 1.28 ksz | | ] | i
I | ITp = *25°C | | ! | ]
i | {(see figures 5 and 6) | 03,04 | | | |
[ | | [ 1] { | T
| I 15.0 ¥ 88 < 15,0V | |-500 {+500 | ns/V{
I | ICT = | I | | |
| | IRy = 5§ kn | i 1 ! |
I I ITy = +25°C | | I | I
I | | (see figures 5 and 6) | | | | |
| | | I I 1 | T
| ] |1.5V BD < 12,0 V ] f -20 | +20 | ns/v|
I | IC7 = 151 oo | I | | I
| | IR = 1.28 Ko [ | ! I |
| | | (see figures 5 and 6) ] 05 | | | |
| | | T | I I T
I [ 1.5 v S'VBD < 12,0V | 1-900 |+900 | ns/V]
| ] ICr = 15000 pF | I | | |
I | IRT = 100 ka ! | ! I |
I I [Ty = +25°C | i | | |
I | | (see figures 5 and 6) | | i I |

See footnotes at end of table.
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Electrical performance characteristics - Continued.
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TABLE I, Electrical performance characteristics - Continued.
i I | | | |
| Characteristic | | Copditions . | Device Limits 1/{Unit |
| ] ] figure 5, -55°C ¢ Ty < +125°C | types , l }
i | | unless otherwise specified | Min Max
[ ] ] T . T | T I I
|Capacitor Ity [RTp = Ryg = 640u | Tp = +25°C | | 051 0.91 usl
| discharge timel ICy = 1,580 pF |5.e V < Vpp < 15.0 V] | I | |
| (astable) | | | - | I | [ |
! ! [(see figures 5 and 8)| . | | I I |
| | ] | Tp = *+125°C | | 051 1.0] us|
| I I | Vpp = 5.0 V [ ] | | [
| | | | | | | |
| | | | i | | I I
I } | | Ta = -25 Cv | | 051 0.91 us
Ypp = 5.0

| | » l | |
| | . I | 1
I | IRTA = Rrg = 1.28 kn | Ty = +25°C 01,02 ] 0.5 1.51] us
| | o7 080 pF :5-6V1V00115 o vl ! | o
I | |(see figures 5 and 8)| . I | I I
I | I | Ta = +125°C | 051 1.65] wus |
I | ] | Vpp = 5.0V | | | i
| ] | ] | | ] | |
I | ] | . | | I | |
| | [ i Tp = -55°C | | 0.5 | 1.5 ] us |
| | | | Vpp = 5.0V | ! ! |
| I | | | I i ]
| I ] | . i | | |
l | IRTA = Rrg = 1.28 ka | Tp = +25°C | | 8.8] 10.8 ] us |
: : :CT = 10,800 pF :5.0 V < Vpp < 15.0 V: : | : ;
| i |(see figures 5 and 8)| A | | | |
I I I | Ty = +125°C I | 8.3 11.3| us|
I | | | Vpp = 5.0V | | | | |
I | | | | | | |
I I i | | | | |
| ] ! | T4 = -55°C | | 8.3 11.3] us |
| ] | | Vpp = 5.0 V ] | | |
| | | | | 03,04 | | I
| | [ T . ] 1 | T
I | IRTA = Ryp = 2.56 kn | Ty = +25°C | | 17.7 1 21.7 | s |
: : :cT -"101800 pF }5.0 V < Vpp < 15.0 v= : l | }
| | | (see figures 5 and 8)| . ] | |
I l | | T = +125°C I | 16.7 1 22.7 | us |
| | I | Vpp = 5.0 V I | | I |

| | | | | | I

| | I A | I |
I l | | Ta = -55°C [ | 16.7 | 22.71 us |
I | | | Vpp = 5.0V | I |
! | | | ] | |

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued,
| I T T | ] I
| Characteristic | Symbol| Conditions | Devicel L1m1ts 1/]Unit |
| | | figure 5, -55°C < Tp < +125°C | types T I I
| | | unless otheerse specified | | Min | Max |
] I T T I T I T
|Capacitor Itdis IRT 6420 |5.0 V < Vpp < 12.0 V| | 0.3 1.0 wus
| discharge time] ICT 1 580 pF I ~ _ | | | | !
| (astable) I [ | | I | I |
I l l(see figures 5 and 8)} Vpp = 1.5V : 05 1 0.4 1 1.6 } is 1
I II I 100 k 7I1 2 Il I 50 I 90 I I
R1a = = 100 kg SV < Vpp < 12.0V us
! I icih. 1,080 pF s I | | L
| | | (see f1gures 5 and 8)| | | | | |
I | I I | T | T
IDrift in laten  lavpp = 10.0 V | I -5 | +5 | ns/V|
| capacitor | IRTA = Ryg = 6400 [ [ I | [
| charge time |aVpp ICT = 1,000 pF I | | I I
| vs change in | [Ta = +25°C I I | | |
| supply voltagel | | | | ! |
I {astable) ; f(see figures 5 and 8) | 01,02 | | I |
] I I I ]
I | |aVpp = 10.0 V [ | -30 | +30 | ns/v|
| l [Ra = R7p = 1.28 ko | | | | |
| | lcr= 1,080 pF I I | I
| | |Tp = +25°C | | | | |
I ! | | | | | |
| ] [ (see figures 5 and 8) i | i | |
| | I I | T | [
| | |aVpp = 10.0 V | [-350 [+350 | ns/V|
| i IRTA = Ryg = 1.28 ka | | | ] |
l I Ic7- 10,000 pF I | | I
I i ITp = +25°C | | I ! I
] | | I | | | |
| | | {see figures 5 and 8) | 03,04 | { | |
| | l | | T | I
| | | aVpp - 10.0 Y | [-700  [+700 | ns/V|
| I [Ryp = = 2.56 ka | I I | I
| | it Boo oF | | | |
| ! ITp = | | | | |
I I I | | | | |
] | | (see figures 5 and 8) ) l [ [ l
| | T | | 1 I {
| | laVpp = 10.5 v I | -50 | +50 | ns/V|
| I IRT R1p = 6420 | | | | I
| | ICT = 1,000 pF | | | I I
| I ITq = +25°C I | I | |
| I I | | I I !
} ; ;(see figures 5 and 8) | 05 | I | |
I | | | |
I | [aVpp = 10.5 V | | | | ns/Vi
| I IRT = 100 ke | I I | |
| | WA | |-1500 |+1500 | |
I I [Ty = +25°C I | | | |
| I | I I I | |
] | I I | | I |

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

TABLE I.
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TABLE 1. Electrical performance characteristics - Continued.

| ! ! 1 T I |
| Characteristic | Symbol | Conditions . | Devicel Limits 1/1Unit |
| | | figure 5, -55°C ¢ Ty ¢ +125°C | types T | !
i ! | unless otherwTse specified | | | Max | I
T;rt hing drif { }5 0OV <YV 15.0 v } VA{ 3 l 3 } /V{
atching drift |at, < < - + ns
[in time delay vs] D(OH)M IRT = 6300 oo = | | | | |
Isupply voltage | aVpp ICT = 1,000 pF | | | | |
| (monostable) | [Ty = +25°C | | | ! !
| | 5/ |{see figures 5 and 6) 4/ | | | | I
| I 7 ” | 02 | | | |
| I ! T | ) I I
| | 15.0 V < Vpp < 15.0 V | | -4 | +4 | ns/V}
| | IRy = 1528 ke | | | Lo
| | ICr = 1,000 pF | | I | |
’ | ITp = +25°C 4/ | | | L
| | | (see figures 5 and 6) - | ( | { i
| i [ I T ] ] 1
| | I50V<VD <15.0V | | -50 | *50 | ns/V|
| | IRy = 128 ke | | | I
| | icr = 10 ooo pF | | | ! |
| | ITp = +25°C | | | | |
| I | (see figures 5 and 6) 4/ | | | | |
| | I ] 04 | | | |
| ] | T I [ I I
| | 5.0 V < vD <15.0V [ [-100 |+100 | ns/VI
| e I
= 00 pl

| 7 - 10,00 1 | | |

I :(see figures 5 and 6) 4/ | } ‘ } }

I _ |

/ Limits apply to both device types unless otherwise specified. Each side of device type 02
tested separately.

2/ 1/3 Vpp < VIN < 2/3 Vpp
3/ AtD(OH)M = ‘tD(OH) side "A") - (tD(OH) side "B").
4/ Device type 02 only - Matching between side "A" and side "B".

5/ atp(oH)M (atp(oH)m at 15.0 V) - (atp(oy)y at 5.0 V)
Vpp ) i5.0V-500V
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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.

TABLE 11. Electrical test requirements.

Group D end-point electrical
parameters (method 5005)

1,2,3

| I -1
| MIL-STD-883 | Subgroups (see table III) |
| test requirements T I I
| | Class S devices | Class B devices]|
] I ] T
| Interim electrical parameters | 1 | 1 |
! {method 5004) | | |
T I T T
| Final electrical test 1/ | 1,2,3,9 | 1,2,3,9 |
| parameters (method 5004) ] ] ;
I I I

| Group A test requirements | 1,2,3,9,10,11 | 1,2,3,9,10,11 |
| {method 5005) | | }
I l |

| Group C end-point and group B ] 1,2,3 and table | 1 and table IV |
| class S, electrical parameters| IV delta limits | delta ¥Timits |
| {method 5005) ] | |
| I |

| ] |

| | !

——-

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

3.6 Marking. Marking shall be in accardance with MIL-M-38510,

3.6.1 Serialization. A1l class S devices shall be serfalized in accordance
with MIL-M- .

3.6.2 Correctness of indexing and markings. A1l devices shall be subjected to
the final electrical test specified 1n table [l after part marking to verify that
they are correctly indexed and identified by Part or Identifying Number,
Optionally, an approved electrical test may be devised especially for this
requirement.

3.7 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuft group number 78 (see MIL-M-38510, appendix E).

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.

18



MIL-M-38510/149

4.2 Screening. Screening shall be in accordance with method 5004 of
MIL-STD-883 an% 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) For class S devices, static test (test condition A or B) using the
circuit shown on figure 3 or 4; test duration shall be for 240 hours
minimum,

(2) For class B devices, static test (test condition A or B) using the
circuit shown on figure 3 or 4; test duration shall be for 160 hours
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) for class S and cltass B devices
shall be as specified in MIL-M-38510, based on failures from group A,
subgroup 1 test after cooldown as final electrical test in accordance
with method 5004 of MIL-STD-883 and with no intervening electrical
measurements, If interim electrical parameter tests are preformed prior
to burn-in, failures resulting from pre burn-in screening may be excluded
from the PDA. If interim electrical parameter tests prior to burn-in are
omitted, then all screening faflures shall be included in the PDA. The
verified failures of group A subgroup 1 after burn-in divided by the
total number of devices submitted for burn-in in that lot shall be used
to determine the percent defective for that lot, and the 1ot shall be
accepted or rejected based on the PDA for the applicable device class.

4.3 Qualification inspection. Qualification inspection shall be in accordance
with MIT-W=385107 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 Quality conformance inspection Quality conformance inspection shall be in
accordance with MIL-M-38510. gnspec€1ons 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 Groug A 1nsEection. Group A inspection shall be in accordance with table
I of metho 05 o - -883 and as follows:

a. Subgroups 4, 5, 6, 7, and 8 in table I of method 5005 of MIL-STD-883
shall be omitted.

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

4.4.2 Group B inspection. Group B inspection shall be in accordance with table
IT1 of method EUUS 0f MIL-STD-883 and as follows:

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

b. Steady-state 1ife test for class S devices shall be in accordance with
table IIa of method 5005 of MIL-STD-883, using the circuits shown on
figure 4, If the alternate burn-in conditions are used, the circuits on
figure 3 shall be used.
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T I 1 ! 1
|Device types | 01 and 03 | 02 and 04 | 03 and 05

| | | See note 1| |
| ~ ] [ I |
T - 1 i 1 | ] | -
ICase outlines ¢ |1 p 2 1 ct 2] G |
| i | | | | {See note 2 |
| | | | | | ! |
T | T
iTerm1naI number I Terminal symbol ;
T I I [ [ [ | |
| 1 [GND [GND INC IDSCH [NC | GND |
| 2 INC_ |TRIG IGND  |THRES|DSCH | TRIG I
I 3 {TRIG |OUT INC [CONT ITHRES| OUT I
I 4 louT IRESETINC _ |RESETICONT | RESET I
| 5 INC___|CONT |TRIG [QUT. INC___ | CONT |
| 6 | | THRES| NC |TRIG |RESET| THRES |
| 7 INC IDSCH JouT  IGHD_INC | DSCH |
| 8 [CONT [Vpp INC  |TRIG |QUI_ | Vpp |
| 9 INC | INC louT |TRIG | |
! 10 | THRE S| IRESET |RESETIGND | |
| 11 INC | INC }CONT |NC ] |
I %g ‘DSCH ‘ HCONT }THRE = TRIG : :

NC NC DSCH

| 14 {Vop | INC {Vop |gE§ETl |
i 15 | | | THRES | INC | ]
| 16 | J INC | | CONT | |
I 17 | I IDSCH | INC | |
I 18 I I INC | | THRES| |
| 19 | | |NC | |DSCH | ]
: 20 } ; I Vpp E :vDD | i

NOTES:

1. Vpp and GND are common to both sides.
2. \Vpp and case are connected.

FIGURE 1. Terminal connections.

20



MIL-M-38510/149

Vpp CONTROL THRESHOLD T

VOLTAGE

RESE

R THRESHOLD
COMPARATO
FLIP- QUTP
R | Flop STAGE [ OOUTPUT
e
R [5_1——0 DISCHARGE
= GROUND
“GROUND
TRIGGER
Device types 01, 02, and 05
Input
P Output
Heset [Treshold|Trigger
ar L H L
u H H L
r L L r
u H L 1
H . H J
H I L H
L In H L
L I L L
H L r I
H H nip In
L L w L
L H ar L

NOTES:

1. Discharge transistor follows the output as follows
Output high = discharge transistor off
Output Tow = discharge transistor on

Device types 03 and 04

of f

T [ T | | T

| Threshold | Trigger | ! |Discharge |

| voltage = voltage ‘Reset!Outputt switch I
|

T I T T ]

Don't care |Don't care|llow | Low On |

2/3 (+V} |> 2/3 (+V)iHigh | Low On I

|

|

|

|

|
> |
< 2/3 (#V) |> 2/3 (+V)|High |Stable| Stable
Don't care }< 2/3 (*V)}High : High :

FIGURE 2. Block diagram and circuit operation table.
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Device type 01

2704
2w X EUE
RESET Voo
QUTPUT DISCHARGE]|

TRIGGER THRESHOLD

.______‘
CONTROL
VOLTAGE GROUPC—}

150 vV

/]

ma

L

Device type 02
150 Vv

27080
74 W

' Voo %

RESET RESET

)
=

Vo
L

[y DISCHARGE DISCHARGE}—
OUTPUT OUTPUT

TRIGGER  TRIGGER
I THRESHOLD rmmol__

CONTROL  CONTROL
VOLTAGE VOLTAGE
GROUND

.0l p.F/’\ i T .Ol uF

NOTES:
1. A1l resistors in ohms, tolerance #5%,
2. A1l capacitors .01 uF tolerance *10%.

FIGURE 3. Test circuit burn-in (forward bias) and steady-state 1ife test.
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Device type 03

5.0 v
RESET Voo
OUTPUT DISCHARGE
TRIGGER THRESHOLD-——————————ﬂ.
CONTR
_J:T—V%LTA8% GROUND
Device type 04
5.0 v

Voo
RESET RESET

DISCHARGE DISCHARGE

OUTPUT OUTPUT

TRIGGER TRIGGER

THRESHOLD THRESHOLD

CONTROL CONTROL
VOLTAGE  VOLTAGE

GROUND

=
WL

NOTES:
1. A1) resistors are 4.74 kq, 1/2 watt, tolerance #5%.
2. Al capacitors .01 uF tolerance £10%.

FIGURE 3. Test circuit burn-in (forward bias) and steady-state 1ife test - Continued.
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Device type 05
OIZ v(+0.5 v}

20012 23251
RESET Voo

OUTPUT  DISCHARGE
TRIGGER THRESHOLD }————@

[ GoNTROL

NOTES:
1. All resistors are 3 watt, tolerance #5%.
2. The capacitor is .0l uF, tolerance :10%.

FIGURE 3. Test circuit burn-in (forward bias) and steady-state life test - Continued.
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Device type 01
150 v

NN
40
€°

172 w RESET Vool

OUTPUT DISCHARGE

TRIGGER  THRESHOLD

e, e
4

Device type 02

Voo
RESET RESET

]
q
o
)
ﬂ
NO
£ 3]

S
)
£

DISCHARGE DISCHARGE

OUTPUT OUTPUT

TRIGGER TRIGGER

THRESHOLD THRESHOLD

CONTROL  CONTROL __{
VOLTAGE VOLTAGE

GROUND

NOTES:
1. A1l resistors are in ohms, tolerance %5%,

2. A1l capacitors are .01 uF, tolerance £10%.

FIGURE 4. Test circuit burn-in (reverse bias) and steady-state life test.
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Device type 03
15.0 v

RESET VDo
QUTPUT OISCHARGE

TRIGGER THRESHOLD
CONTROL
H VOLTAGE GROUND 1

Device type 04
150 v

Voo
RESET RESET

DISCHARGE DISCHARGE
OQUTPUT OUTPUT

TRIGGER TRIGGER

THRESHOLD THRESHOL

’__ CONTROL  CONTROL _l
VOLTAGE VOLTAGE
GROUND

oy

-

NOTES:
1. A1l resistors are 4.74 ka, 1/2 watt, tolerance #5%.
2. A1 capacitors .01 uF tolerance +10%,

FIGURE 4, Test circuit burn-in (reverse bias) and steady-state life test - Continued.
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Device type 05

12 v (0.5 v)

RESET Voo

OUTPUT DISCHARGE

TRIGGER THRESHOLD

CONTROL
’._., VOLTAGE GROUND |

o] L_*

NOTES:

1. A1l resistors are 1,24 kg, 1/2 watt, *5%.
2. The capacitor is .01 yF, tolerance £10%.

FIGURE 4. Test circuit burn-in (reverse bias) and steady-state 1ife test - Continued.
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Device types 01 and 02

r=-q-=-======-~===7=s-"="9T-s=s==- -=1-"1
| 1
] [}
' ]
5 I
¢ —ozo—4 g
: e !
| |
' |
] e [
L TRIGGER ouTPUT
\ put 1 !
R THRESHOLD  RESET |
! |
l DISCHARGE  CONTRO [
! AT VOLTAGE |- |
! 6400 GROUND :
! t
: c2 —= e |
~AM——O-~ 00~ .
! R4 K6 | K 0.0 uF ™ 56 pF |
| 1.28 kQ R8 {
: Kl .28 k§) '
| I |
] cl !
: T 1000 pF o l :
! 1

NOTES:
1. Test circuit pin conditions and test temperature shall be as specified in table III,
2. Precautions shall be taken to prevent damage to the D.U.T during insertion into the
socket and during the changing of relay switching poisitions (e.g. disable
voltage/current supplies current 1imit Vpp etc.)
3. The resistor and capacitor values and to?erances or as follows:
R3 and R7 are 640a, 1/4 watt %0,.1%
R4 and R8 are 1,28 kn, 1/4 watt 20.1%
R9 is 100 ko, 1/4 watt 5%
C1 §s 1,000 pF (including jig and probe capacitance) #5%, and for device types
02 and 04 each side shall be within %1%, C2 1s 0.01 uF #10%.
CL 1s 50 pF (including a1l jig and probe capacitance) #10%.

FIGURE 5. Test circuit pin out.
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Device types 03 and 04

+— TRIGGER ouTPUT
DuUT

THRESHOLD RESET

DISCHARGE CONTROL
VOLTAGE

GROUND

R8
2.56 k)

9

NOTES:
1. Test circuit pin conditions and test temperature shall be as specified in table III,
2. Precautions shall be taken to prevent damage to the D.U.T during insertion into the
socket and during the changing of relay switching poisitions (e.g. disable
voltage/current supplies current 1imit Vpp etc.)
3. The resistor and capacitor values and to?erances are as follows:
R3 and R7 are 1.28 kg, 1/4 watt #0.1%
R4 and R8 are 2.56 kn, 1/4 watt 0.1%
R9 1s 100 ko, 1/4 watt #5%
Cl is 10,000 pF (i1ncluding jig and probe capacitance) #5%, and for device type
04 each side shall be within £1%,
C2 is 0.01 uF #10%.
CL 1s 50 pF (including a1l jig and probe capacitance) #10%,

FIGURE 5. Test circuit pin out - Continued.
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Device type 05

Lﬁﬁe‘éﬁﬁ oUT OUTPUT —-—ﬁ

THRESHOLD RESET

DISCHARGE CONTROL.

VOLTAGE I
GROUND
c2 —— == ¢
ooty T T 50"'.,;-
8
0 B
1o

C —&

NOTES:
1. Test circult pin conditions and test temperature shall be as specified in table III.
2. Precautions shall be taken to prevent damage to the D.U.T during insertion into the
socket and during the changing of relay switching poisitions (e.g. disable
voltage/current supplies current 1imit Vpp, etc.?
3. The resistor and capacitor values and to?erances are as follows:
R3 and R7 are 642a, 1/4 watt +#0.1%
R4 and R8 are 100 ka, 1/4 watt 20.1%
R9 1s 100 ka, 1/4 watt #5%
Cl is 1,000 pF {including jig and probe capacitance) +2%.
C2 1s 0,01 uF #10%.
CL 1s 50 pF (including all jig and probe capacitance) #10%,

FIGURE 5. Test circuit pin out - Continued.
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Device types 01 and 02

£]10 ns 210 ns
700 ns MA 0.5 Vpp
0.25V, 025 V
00 N o5 Vg DD
oV
tpLH — R
«— tp(OH) v
OUTPUT msée V742 V 3.5 v/4.2 v’ OH
8 V/1.25 V OTE 2
1.6 V/0.5 V y
oL
—trLH
NOTES:

1. This 1imit applies only during tests for tp%H
2. A/B means value 'A' for Vg = 15 V and 'B'

Device types 03 and 04

tTLHS a"d to(on)

or DD

2|0 ns £ |0 ns
SEE NOTE 0.5 Vpp
0.25V, 025 V
00 N o5 Voo oo
oV
tPLH - t
«—— tp(0H) v
OUTPUT ﬂ%gx/ 4522v 3.5 v/4.2 v OH
8 V/1.25 V SEE NOT
1.5 V/0.5 V v
oL
—tTLH
NOTES:

1. This 1imit applies only during tests for tp¥H, tTLH, and tp(oH) -

2. A/B means value 'A' for V,

15 V and 'B’
3. Trigger pulse is 10 us for RT

FIGURE 6.

1.28 kq and 20 us for RT

2.56 kq.

Waveforms for switching and timing parameters (monostable).
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Device type 05

%]0 ns - € 10 ns
‘ 100 ns<t£ 500 ns 05 V
TET—) 5 Vpp
TRIGGER 042 VDD \
PULSE 0.25 Vpp 0.25 Vpp
t —
PLH
fe—tp(oH) —* Vv
OUTPUT 0.9 Vpp \ OH
0.5 V])o
N VOL
—~tTLM

NOTE: This limit applies only during tests for tpLp, tyLH, and tp(pH)-

FIGURE 6. Waveforms for switching and timing parameters (monostable) - Continued.
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Device types 01 and 02

£ [0 ns < {0 ns
POLSE 0.72 Vpp ©-8 Vop
0.4Vpp0.4 Vp
0.08 v 700 ns MAX® . OV
= tPHL
35 Va2 Vv VoH
oUTPUT e Nove 2
.5 V/0.5 V VoL
—tTHL
NOTES:

1. This Yimit applies only during the tpy and tyy_ tests.
2. A/B means value 'A' for Vpp = 15 V and 'B' for Vpp = 5 V.

Device types 03 and 04

£ )0 ns — < )0 ns
TRIGGER
PULSE 572 Vop 0-8 Voo
O4VDDO.4 VD
0.08 V, 3-5 us X ov
— 'PHL
135 V/4.2 V Vou
8Vv/1.25V
ouUTPUT SEE NOTE 2
1.5 V/0.5 V VoL
—~tTHL
NOTES:

1. This limit applies only during the tpy and try tests.
2. A/B means value 'A' for Vpp = 15 V and 'B' for Vpp = 5 V.

FIGURE 7. Maveforms for switching and timing parameters (monostable].
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TRIGGER
PULSE

o8 v

OUTPUT

NOTE:

FIGURE 7.

MIL-M-38510/149

Device type 05

- % 10 ns

0.8 Vpp

o — o0V

Vo

VoL

This 1imit applies only during the tpy_ and tTy, tests.

Waveforms for switching and timing parameters {monostable) - Continued.
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Device types 01, 02, 03, and 04

=0 ns =10 ns
93 S0 2.5 v
RESET .25 v .25 v
o, 0, o v
—— 300 ns MIN
2/3 Vpp

TIMING CAPACITOR
VOLTAGE
173 vpp ———-
Vou \J dis
OUTPUT \
0.5 Voo —_—t -
VOL ———

— ten

NOTES:
1. This 1imit only applies during tests tqys and tcp.

2. The reset pulse may be used to reference the time measurements from.
Device type 05
2/3 Vpp
TIMING CAPACITOR
VOLTAGE
i73 Vpp —mmm8m8mMm——
tdis
VoH
ouTPUT \
0.5 Vpp —_—% -
Voo ———
— ten
NOTE: This Timit only applies during tests tqjs and tcp.
FIGURE 8,

Waveforms for timing parameters (astable),
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Device types 01, 02, 03, and 04

200 TO 500 ns
Yoo
TRIGGER PULSE 0.5
__RYo

ov
VOH —
OUTPUT gEVE/ IN%S v2 8 v/1.25V
VoL TE
.4 TO! us » t
20V a res
RESET PULSE \\us v .15 v
0.3V
e 700 ns
NOTES:

1. Reset pulse rise and fall times shall be ¢ 10 ns.
2, A/B means valve 'A' for Vpp = 15 V and 'B” for Vpp = 5 V.
3. This limit only applies during tests for tp.g.

Device type 05

200 TO 800 ns
Voo

TRIGGER PULSE
0 v—\bb

Vo
TPUT —
OUTPU 0.5 Vop 0.5 Vpo
VoL
4 TO | f" H tr‘,
.3 v
RESET PULSE —\\o.a v 0.8 v
03V
e | pus MIN
NOTES:

1. Reset pulse rise and fall times shall be ¢ 10 ns.
2. This limit only applies during tests for tyeg.

FIGURE 9. Waveforms for reset tests.
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Group A inspection for device types 01 and 02.

TABLE III.
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Group A inspection for device types 0l and G2 - Continued.
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Group A inspection for device types 01 and 02 - Continued.
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Group A inspection for device types 03 and 04.
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