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MIL-M-38510/702
29 September 1989

MILITARY SPECIFICATION
MICROCIRCUITS, LINEAR, REGULATING PULSE-WIDTH,
MODULATORS, MONOLITHIC SILICON
This specification is approved for use by all Departments
and Agencies of the Department of Defense.
1. SsCopPe
1.1 Scope. This specification covers the detail requirements for monolithic silicon,
regulating, pulse-width modulator microcircuits. 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 Classification.

1.2.1 Device types. The device types shall be as follows:

Device type Circuit
01 Current-mode pulse-width modulator controller
02 Current-mode pulse-width modulator controller

1,2.2 Device class. The device class shall be the product assurance level as defined in
MIL-M-38510.

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

Outline letter Case outline (see MIL-M-38510, appendix C)
E -2 (16-1ead, .840" x .310" x .200"), dual-in-1ine package
2 C-2 (20-terminal, .358" x .358" x .100"), square chip carrier package

1.3 Absolute maximum rating.

Supply voltage - - - - - = ~ -~ - =« - - = - - - - - +40 ¥ dc
Collector supply voltage - -~ - - = ~ - = - = - - - +40 V dc
Output current, source, or sink - - - - - - - - - 500 mA dc
Analog inputs - - - - - - ~ - - - - - - - .- - - ~0.3 V to *Vy
Reference output current - - - - -~ = - - - - - - - ~30 mA dc

Sync output current - - - - - - - - - - -~ - - - ~5 mA

Error amplifier output current - - - - - - - - - - -5 mA

Soft start sink current - -~ - - - - - - - - - - - 50 mA
Oscillator charging current - - - - - - - - - - - 5 mA .
Storage temperature range -~ - - - - - - - - - - - -65°C to *150°C
Lead temperature (soldering, 10 seconds) - - - - - +300 C
Junction temperature (Ty) - - - - - = = - - - - +150 C

]

{Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be
fof use in improving this document should be addressed to: Rome Air Development Center (RBE-2),
|Griffiss AFB, NY 13441-5700, by using the self-addressed Standardization Document Improvement
|Proposal (DD Form 1426) appearing at the end of this document or by letter.

————

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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1.4 Recommended operating conditions.

Supply voltage range - - - - - - - - - < - - - - - +8.0 to +35.0 V dc
Collector supply voltage range - - - ~ - - - - - - +4,.5 to *35.0 V dc¢
Continuous output current source or sink - - - - - 0 to #200 mA dc
Reference output current - - - = = = « - = - - - & 0 to -10 mA dc
Sync output current - - - - - - - 4 4 2 - - 2 - - 0 to -1.3 mA dc
Oscillator charging current - - - - ~ = = - - - - -50 yA to -2 mA dc
Current sense amplifier input common mode range - O V to {(Vin - 3 V)
Shutdown terminal input voltage - - ~ - - - - - - 0V toVpy

Error amplifier differential input voltage range -  *Vper R
Case operating temperature range (T¢) - - - - - - -SE C to *+125 C

1.5 Power and thermal characteristics.

Case Maximum allowable Maximum Maximum

Package outline power dissipation 84c N

16-1ead dual-in-line E 250 mW at Tp = +125°C 60°C/W 100°C/W
20-terminal square chip 2 277 mW at Ty = +125°C 30 C/W 90 C/W

carrier
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 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 (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. In the event of a conflict between the text of this document and the
references cited herein {except for associated detail specifications, specification sheets, or MS

standards), the text of this document takes precedence. Nothing in this document, however,
supersedes applicable Taws 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.
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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 Block diagram. The block diagram shall be as specified on figure 2.

3.2.3 Schematic circuits. The schematic circuit shall be submitted to the preparing activity
prior to incTusion of a manufacturing's device in this specification and shall be submitted to the
qualifying activity (DESC-EQM) as a prerequisite for qualification. A1l qualified manufacturers'
schematics shall be maintained by the agent activity (DESC-ECS) and will be available upon request.

3.2.4 Case outlines. The case outlines shall be as specified in 1.2.3 herein.

3.2.5 Package and sealing material. Package and sealing material shall be in accordance with
MIL-M-38510.

3.3 Lead material and finish. The lead material and finish shall be in accordance with
MIL-M-38510 (see 6.4}.

3.4 Electrical performance characteristics, The following electrical performance
characteristics apply over the full case operating temperature range, unless otherwise specified.

3.5 Electrical test requirements. The electrical test requirements for each device class 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.
3.6.1 Serialization. A1l class S devices shall be serialized in accordance with MIL-M-38510.

3.6.2 Correctness of indexing and marking. A1l devices shall be subjected to the final
electrical test specified in tabTe 1T after part marking to verify that they are correctly indexed
and identified by part 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
microcircuit group 52 (see MIL-M-38510, appendix E).
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TABLE I. Electrical performance characteristics.
I I | | I |
| Test | Symbol | Conditions 1/ . | Limits | unit |
| I l figure 3, -55°C < Tg < +125°¢C I
i | | unless otherwise specified | Min | Max | |
I [ I I I [ I
[Cold start/PWM latch  |Lpgser  1Tg = -55°C, Ry = 10 ke | 2/ | | kHz |
: | ICy = 4700 pF, sync Iout = -1 mA i | || %
I | | |
I [ I I I [ [
|I REFERENCE SECTION | | { ! II :
| | !
IOutput voltage IWREF IIIO = -1 mA = 5.05: 5.15|I v II
| T I I | [ I
,Line regulation IVRLINE }8 VeVIN<40V {—20 } 20 : mv }
I ] ] I I
ILoad regulation lVRLOAD ImA<Ip <10m |-15 I 15 l mv {
[ [ I [ I ! I
|Qutput voltage (total [VTyg [Line, load, and temperature | 5.001 5.201 V |
variation) I I | | | |
I [ I | I I |
:Ripple rejection [aVIN [1 YpMs, f = 2400 Hz | 65 | ‘ dB I
| | |
[ |aVRer | I f | I
| | | ! | | |
T I I . I I f I
IIOutput noise voltage INO :TC = +25°C, (see figure 4) } :200 IIuVRMS II
I [ I I I [ I
{Short circuit output  |Igg IVRgg = O V |-10 | | mA
| [ | | | I
T I I 1 I T |
I|OSCILLATOR SECTION [ l | II II |I
| | I
|Initial accuracy Ifosc1 | Te = *+25°C | 39 |47 | kHz |
| | IRT = 10 ka | | | [
l | TCr = 4700 pF . . ] I l I
=Osc1‘11ator frequency |fgscy | Tc = -55°C and +125°C | 38 | 48 | |
| | | | I |
[ I I | [ I I
|Frequency change with |afgsc I8 V<Viy<40V [ | 201 % |
| voltage (voltage I [ | f | |
‘ stability) IIAVIN } I } I |I
T [ ! I I ! I
lSyng output voltage | 1 = -1.3 mA | | | v |
High Tevel I VsoH | I 3.9 | | |
| | | | | | !
| I [ [ [ [ I
| Low level | VsoL I | | 2.51 !
| [ I I | | |
See footnotes at end of table
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TABLE I. Electrical performance characteristics - Continued.

[ I I ] I !
| Test | Symbol | Conditions 1/ | Limits | Unit |
| | | figure 3, -55 °C < Tc < +125°C [ [ |
| | | unless otherwise specified | Min | Max | |
I | | i | | |
| OSCILLATOR SECTION | I I I ! |
|~ Tcontinued] I | [ | ! f
| | ! | | I |
Sync input voltage ! jICtr=0V | | | v |
High level IVsIH [ | 3.9) | |
| I | I I I !
[ I [ T [ ! |
; Low Tevel ‘VSIL | 1 : 2.5 : I
l
T I I [ I I I
iSync input current Isyne  |Sync voltage = 5.25 V; Cy = [ } 1.5 : mA =
| | | |
| ] | { | I |
|ERROR AMPLIFIER SECTION| [ | | | |
I | | | | | f
{Input offset voltage =V101 { } -5.0} 5.0 } mvV {
I [ I | | [ |
|Input bias current 1*1131 I I -1.0} { uh }
[ | [ ! I [ [
,Input offset current 11101 } ‘-250 I250 } nA
I [ [ [ | I |
=0pen loop voltage gain }AVS {AVO =1.2Vto3V; ¥ygy=2V } 80 t % dB |
[ [ I I [ I I
}Unity gain bandwidth }GBW [T = +25 °c i 0.71 | Hz |
| | | I |
[ I [ I I I I
| Common mode rejection |CMRR1 |0V < VoM< 38V, Viy=40V |75 | | dB !
| ratio | | [ | | |
T [ I [ I [ T
|Power supply rejection |PSRR1 |8 V< VIN<4V; Ve =2V | 80 | | dB |
| ratio | [ | | | |
1 i | | [ I I
IO tput sink current | TSINK -15 mV < Vip < -5 v; | 2.0] | mA I
| OMPENSATION pin) ‘ : COMP pin = 172V ; | ‘ }
|
I I I I [ I [
|Output source current |[Isgurce 115 mV < Vip < 5V | -0.4] | mA !
: (COMPENSATION pin) | I Veomp pin = Z.5V | | | |
| | | [ ! |
I | | ] i | |
High level output [VoH1 [RL = (COMP) 15 ko | 4.3] | v |
voltage | | I | | |
[ I [ [ 1 | |
|Low level output }VOLl IRL = {COMP) 15 k@ | | 1.0 } v |
I |

| voltage

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

Y =
voltage V{-ERROR AMP pin) = 0V

| | | T

| Test | Symbol | Conditions 1/ . | Limits
| | [ figure 3, -55°C < Tg < *125°C

| [ [ unless otherwise specified | Min
| | I I
[CURRENT SENSE AMPLIFIER| !

‘ SECTION } l ‘

!

{Amplifier gain Ay IV(-CUR, SENSE pin) = 0V | 2.5
: } {V(CUR, LIM/SS pin) open 3/ 4/ {

i I I I
|Maximum differential  |VpIFf IV(CUR LIM/SS pin) open 3/ | 1.
| signal (positive and | l(coMP pin) = 15 k |

| negative current | | |

| sense pin voltages) | | |

f I I

Tlnput offset voltage |Vip2 [V(CUR LIM/SS pin) = 0.5V |-25

I l ICOMP pin open 3/ {

I I | I
|Common mode rejection |CMRR2 [1V<Veyel2V | 60

| ratio ] | B B |

f I I I
[Power supply rejection |PSRR2 18 V<Viy<d0V | 60

| ratio | | B |

T I I T
[Input bias current |11B2 IV(CuR LIM/SS pin) = 0.5V |-10

{ % ‘COMP pin open 3/ 1

i | | |
[Input offset current [Ig2 IV(CUR LIM/SS pin) = 0.5V | -1.0
I l ||COMP pin open 3/ {

T [ [ K I
,Time delay to outputs }tDI {Tc = +25°¢C }

! I ] I
|CURRENT LIMIT ADJUST | I |

| SECTION I | |

l | | |

Current 1imit offset YeLo V(-CUR SENSE pin) =0V | 0.40

| voltage | |"(+CUR SENSE pin) = 0 V |

{ i ||COMP pin open 3/ %

I [ | i
%Input bias current :IIB3 { (+ERROR AMP pin) = VREF 1-30

i | ! |

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
I I [ I T I
| Test | Symbol | Conditions 1/ |  Limits | Unit |
| | | figure 3, -55°C < T¢ < +125°C |
| | | unless otherwise specified | Min | Max | |
! ! I I I [ I
| SHUTDOWN TERMINAL | | | | | |
| SECTION | | ] | | |
| | | [ | I !
IIThreshoId voltage IVTH } I 250 } 400 = mv |I
[ I ] [ I f 1
;Latching voltage IVLATCH }Curr‘ent into CUR LIM/SS pin = 3.0 mA §_/, : 2.0|I v 'I
I I ] [ I I [
,Non]atching voltage ‘VNLATCH ,Current into CUR LIM/SS pin = 0.8 mA Q/I 5.0; i v ;
[ [ I . [ | [ I
Time delay to outputs ,tpz ITC = +25°C I I 600 I ns lI
[ [ I [ I I T
IOUTPUT SECTION ] | | | | |
I ! | ! I |
|Collector-emitter [VcE | | 40 | I v I
| voltage ! I I ! | [
| I I ] | ! I
|Collector leakage IIg Ve =40 V 7/ | | 200 | uA I
| current | | B ! | | l
[ [ I I T I T
[Low level output iVoL2 [IsINK = 20 mA ! | 0.4 v I
II voltage : IIISINK = 100 mA |I | 2.1l |
| | J
] I I | I I T
[High level output 1Von2 | ISQURCE = -20 mA 13 | v |
I voltage I| I' SOURCE = -100 mA I 12 | | |
| | [ I
[ [ I I I | I
1R1se time Itr IC, = 1,000 pF | {130 | ns |
| I | | I
[ I | [ | I I
}Fa]] time Iltf fCL = 1,000 pF ! I 130 | ns !
I [ I I I
| | I I T T [
|UNDER-VOLTAGE LOCKOUT | | | | } ]
ISECTTON | | ! | ! |
I ! | I | I !
[Start-up threshold IVsy | | | 8.0l v [
| voltage ! i | I I |
| I ] [ I I |
|Shutdown threshold IVsp | | 6.0} | |
| _voltage I | I I | |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

] T ] | T

! Test | Symbol | Conditions 1/ . Limits | Unit |

| | | figure 3, -55°C < Tg < *125°C T [ I |

| ] ] unless otherwise specified Min | Max | |

I I I [ f I

}TOTAL STANDBY CURRENT } } | } } }

{Supp]y current {IIN {CURR LIM/SS pin = 0.7 V : 21 { mA {

1/ Standard test conditions {unless otherwise specified): +Vyy = 16 V dc, timing resistance =
10 kq; timing capacitance = 4,700 pF.

2/ To verify that the PWM latch is resetting properly, the output stage must resume switching
after the completion of a PWM LATCH SET command. To minimize the effects of self heating, the
test must be completed within the first 50 ms of applied power. The minimum 1imit shall be
equal to 0.49 times the oscillator frequency.

3/ Parameter measured at trip point of latch with Yippror AMP = YREFS Y_ERROR AMP = O V.

4/ Amplifier gain defined as:

aVCOMP pin i
G = 3 AVACURRENT SENSE pin = 0 to 10V
AV+CURRENT SENSE pin

5/ Current into CUR LIM/SS pin guaranteed to latch circuit in shutdown state.

6/ Current into CUR LIM/SS pin guaranteed not to latch circuit in shutdown state.

7/ This parameter only applies to device type 01,
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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.

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883, and shall ?e
conducted on ali 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: Test condition D using the circuit shown on figure 5, and
reverse bias burn-in (method 1015 of MIL-STD-883) using the circuit shown on figure
6; test duration shall be for 240 hours minimum.

(2) For class B devices: Test condition D using the circuit shown on figure 5; 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.

¢. The percent defective allowable (PDA) for class S and class 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 performed
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 failures 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 ot shall be used to determine the percent defective for that lot, and the lot shall
be accepted or rejected based on the PDA for the applicable device class.

TABLE II. Electrical test requirements.

MIL-STD-883 test Subgroups (see table I1I)

| | |
I | I
| requirements ] |
| | Class S devices | Class B devices |
| | ] I
|Interim electrical parameters | 1 | 1 !
| (method 5004) ] | |
[ ] [ |
IFinal electrical test parameters| 1, 2, 3, 4, 5,6 11,2, 3, 4, 5, 6 |
: (method 5004) 1/ | | |
_ | [ |

[ | | 1
[Group A test requirements i1, 2,3,4,5,6, 1 1,2,3,4,5 |
| (method 5005) 17, 9, 10, 11 | 6,7, 9 [
| | | |
|Group C end-point and group B | 1, 2, 3, and | 1 and table IV |
| class S, electrical parameters| table IV delta | delta limits |
} (method 5005) | Timits | 1
| ] I

|Additional electrical subgroup | N/A | 10, 11 |
| for group C periodic | [ !
| inspections | | |
I T I |
IGroup D end-point electrical | 1, 2, 3 | 1 !
| | | |

parameters (method 5005)

1/ PDA applies to subgroup ! (see 4.2c).
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[ T T
| Device types | 01 and 02 !
T ! I |
| Case outlinesi E | 2 |
T [ |
| Terminal | Terminal symbol |
| number | |
T | | ]
[ 1 [Cur. Timit/ | NC |
] |Softstart | |
! 2 I VRer ICur. Vimit/ |
| | |Softstart I
lI 3 | -Cur. sense | VREF 'I
| |
II 4 | +Cur. sense | NC :
! |
: 5 : +Error amp : -Cur. sense l
: 6 : -Error amp l +Cur. sense |l
| 7 | Compensation | *Error amp I'
! | |
: 8 |l Cr : -Error amp {
Il 9 : RY { Compensation I'
| 10 | Sync | CT |
| ! | l
: 11 | Output A : NC l|
|
} 12 : GND l Rt l
| 13 | Ve : Sync }
| !
'l 14 : Output B : Output A {
I 15 | VIN | GND |
| ! ! |
J 16 | Shutdown : Ve !
| |
: 17 I - : Output B ;
| 18 l -—- | NC !
| | | |
! 19 | - | VIN I
i ! ] !
| 20 : - l Shutdown ;
|

NOTE: NC = no connection.

FIGURE 1. Terminal connections.

10
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Device types 01 and 02

=] 15 ka K3 DUT

—— |
K4 | l/ol _
T R St
10 b § C/L 4Dy SH-ON—O1g[15 V &7 =
SOFTSTART I o] K13
——d
2O VRer VIN 15
~CUR
3 SENSE ouT B 0O 14
{ =K12
+CUR L
4 SENSE Vee ——()13-iL
T1nrF
+ERROR -
AMP 6ND [——0O 12
~ERROA
AMP ouT A 11
A
K11
=
COMP SYNC

FIGURE 3.

Test circuit for static and dynamic tests.

12
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Device types 01 and 02

Vin &/

? 0.4
6 —

SH-DN Vvqy O0UT B Vg GND OUT A SYNC By

DUT

S0 _CUR +CUR_+ERROR -ERROR COMP  Cp
SOPTSTART ™" SENSE SENSE AMP _ AMP

.A11 resistors are *1%, all capacitors are £5%.

ViN = 15 V for Vppr output noise voltage test.

Viy = 15 v ¢+ 1 Vpus 2.4 kHz for Vpgp 1 pple rejection test.

Vppp output noise voltage is measured by determining both the measurement system noise
6 with input grounded) and the noise with Vpep output connected and then applying

(
thgu¥ollowing formula.

“\/[ (Measurement)2 - (Measurement System Noise)Z
No =
GAIN ( = 1,111)

FIGURE 4. Output noise voltage and ripple rejection test circuit.

13
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Device types 0l and 02

_[+24 V FOR CLASS S
VIN"(+35 V FOR CLASS B

10 kn
A
AL
CLOSE AS 0.1pF IF
POSSIBLE TO D.U.T. W/ l 5 04 ko
] C 1= Lsoopf]

SH-DN Vyy OUT B Vgc 6ND OUT A SYNC By

D U T

C/L AND Vper -CUR +CUR +ERROR -ERROR COMP Cy
SOFTSTART SENSE SENSE _ AMP AMP

|
5 kQ
5 kO il:°'°1“F
NOTES :

1. A1l resistors are #5 percent, all capacitors are %20 percent.

Bypass capacitors and compensation capacitors are allowed as needed to
prevent oscillations.

3. Viy = +35 V for class B, Viy = +24 V for class S.

FIGURE 5. Test circuit, burn-in and operating life test.

14
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Device types 01 and 02

= +14 V

% O.élfF(‘CLOSE AS POSSIBLE TO D.U.T.

I R

SH-DN Vyy OUT B Vg GND OUT A SYNC Rt

D U T

C/L AND Vpegp -CUR  +CUR +ERROR -ERROR COMP Cr
SOFTSTART SENSE SENSE AMP AMP

] R

VIN
100n

i

NOTES: A1l resistors are #5 percent, all capacitors are #20 percent.

FIGURE 6. Test circuit, burn-in (steady state reverse bias and steady state life test.

15
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Devices types 0l and 02

+15 V
o ? o o) 9] ?

| T

SH-DN Vyy OUT B Vg  GND

C/L ADJ Vpgr -CUR  +CUR +ERROR -ERROR COMP  Cry

OUT A SYNC  Rp

SOFTSTART SENSE SENSE AMP AMP )
i _' ®ouT l
10ka
10k#a 10ka
T AN —— AAAN—
A AAA-

40Kkn :I/ 10ka

0.1F 1000
CB in~ 20mv

(pk-pk)

NOTES:
1. Gpy is measured by increasing signal frequency (starting at 100 kHz) until

e?UT = ejpn. The frequency at which this occurs is Gpy-
2. Alternate method: Set frequency to 700 kHz. If eqyr > ejp then Ggy > 700 kHz.
3. A1l resistors are *1%, all capacitors are #5%.

FIGURE 7. Error amplifier unity gain bandwidth test circuit.

16
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Device types 01 and 02

l T 1

SH-DN Viy OUT B Vgz GND OUT A SYNC Ry

C/L ADJ VRep -—CUR  +CUR +ERROR -ERROR COMP Cy
SOFTSTART SENSE SENSE  AMP AMP

l L ] I
o o o ——0

LATCH RESET/FLIP-FLOP TOGGLE
PULSE > = 1""'5

NOTE: Refer to table III for conditions of pins 1, 3, 4, 7, and 15,

FIGURE 8. Latch reset and fiip-flop toggle test circuit.

17
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Device types 01 and 02

a. CURRENT SENSE AMPLIFIER b. SHUTDOWN TERMINAL
DELAY TO OUTPUTS DELAY TO OUTPUTS

90% PIN 4 (C/S +INPUT) 90% PIN 16 {SHUTDOWN)
Al VBus PLUSE. . %4 VMGus PLUSE.
S0% Appugosi&apa AFTER 50% APPLIED 22us AFTER
QUTPUTS A AND B TURN ON. OUTPUTS A AND B TURN ON.
10%:: 10%:3
~— %20 ns RISE TIME — - %— <20 ns AISE TIME
> 2 us L‘—,_: 2 ps

P

| 5oxOUTF’UTS A AND B | SOXOUTPUTS A AND B
DEVICE TYPE 01 DEVICE TYPE 01

— ]‘<—tm — - “—toa

(A AND B) (DEVICE TYPE 01) (A AND B) (DEVICE TYPE 01)
TIME FROM WHEN PIN 4 GOES TIME FROM WHEN PIN 16 GOES
HIGH TO WHEN OQUTPUTS A AND B HIGH TO WHEN OUTPUTS A AND B
GO LOW. GO LOW.

sox OUTPUTS A AND B
DEVICE TYPE 02

|
|

| 50x0UTPUTS A AND B
DEVICE TYPE 02

o ety — l<—‘02

{A AND B) (DEVICE TYPE 02) {A AND B) (DEVICE TYPE 02)
TIME FROM WHEN PIN 4 GOES TIME FROM WHEN PIN 16 GOES
HIGH TG WHEN OUTPUTS A AND B HIGH TO WHEN OUTPUTS A AND B
GO LOW. GO LONW.

FIGURE 9. Test waveforms.

18
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4,3 Qualification inspection. Qualification inspection shall be in accordance with
MIL-M-3B8510. 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-3B5I0. 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).

4.4.1 Group A inspection. Group A inspection shall be in accordance with table I of method
5005 of MI[-Siﬁ-333 and as follows:

a. Subgroup 8 of 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 II of method
5005 of MI[-§|5-353 and as follows:

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

b. Steady-state life test for class S devices shall be in accordance with table Ila of method
5005 of MIL-STD-883, using the circuit shown on figure 6.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table III of method
5005 of MI[-SiD-BB3 and as follows:

a. End-point electrical parameters shall be as specified in table IV herein. Delta limits
shall apply only to subgroup 1 of group C inspection for class B devices.

b. Steady-state Jife test (method 1005 of MIL-STD-883) conditions, or equivalent:

(1) Test condition C, using the circuit shown of figure 5; or test condition A, using the
circuit shown on figure 6.

(2) T¢ = +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.

c¢. Special subgroups shall be added to group C inspection requirements for class B devices

and shall consist of the tests, conditions, and limits of subgroups 10 and 11 as specified
in table III herein,
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Group A inspection for device types 01 and 02 - Continued.

TABLE ITI.

ML =M=30D 10U/ UL

r_—____—— _——r-—_—_-.r._—r._— .__’_-———r.—_...—.__-}————.-—-——-—»-_——_..-r_———r-o--—
het - > > > > > - -
-
13 s 8 E g = a3
= -
] sl e mnienia = e e e T e e S bl SRR
x [=3 o~ w
P wn . . w
" x ~ - o~ L) o~
.: Dt alntat il sl Syt SNpREp, PSS S SRy S S S U S ——— e e enup
E
- 3 w o w -
- ey o w . . . . w [=] (=4 o
x ~ o~ -t o~ - :\'. o -I4 -|1
e S Y o upvhguiuy SNpURSU WGP SUFIUDUIN WU SNty S [, A S S N S E .
> —
[~ - -
' = |w ® - = e
— - < [~ — IA;I
b= — I - - o~
<& -t ] o= Wi ~ -~ ~ - |~ ~ ~
® 6 @@ = |= % o | < Y| S~} o |
-~ — - o - - (K [} Rl o~ At
Y —— - |w - © o ~ o N ™~ —— o~ o~
] I+ — ~E| VO] = - — ~] w | ~ —r} e~
2 3 —— o — LA™ [ o~ w o
-4 © A w ™) ~ [ ~ o ~ "~ 0~
x o » — o~ " L] - ("] wli [RY-Y] - Wl w | w|
- g &t e o~ o~ o
s [Es | %l &z|z S sl [E | S| B
™) =
— § v Ui 5 =] b3 | —~ -3 ~— -
- [=1 [ il =] > 3 > o " ' +
._.__..;____.._._._.__..)_..__._.__.__..__._._..._.__._\.__._._r_.___._._.._...___.__._-_r___._._.__._—.___
-
- > > > L. E
[ > = > Ed - > - o= o> E E E =
O — =3
R R i ] et SPSSERY SRpUUpI TN ENpu—— 0 SNy SR U S UG NG U ), A Uy S S ——
gl .
Sc — A w o ~ @ o (= - o~ ™ ~ w L) -
o o~ — — = — — - ~ o~ ~ o~ o~ o~ —_ —
sa | > Wi Lt [ w [ [ [™] i ™ w [
- ———p =t} ——p e e e e Y e e
£ o Q
. » -
o w| = ~ = = = = = <« ™ . = = L) -
~
Y WU SR S0l S SN SN SN SN S MDY . U SN S SN, S S
s 0
& > ~ @ ™ @ @
i~ x = c x L) F*4 =3 3 ) c 1] ® = =
[ - =} » - -] x ©
c O w = - = = e
Wi M 3 jod
el R e o i S il soh ey SN SHpN Sy pUpRp— WNIpE SR NI SN SR S, S A
>
= -3 = =
> .
o~
e RCPVEpIEY NN S RS NG S SIS Sy G SN SUPUGI SN SRR SN SR NI S
U
Lo [=]
“w 3 5 ® = s a = = [ L] = = = s x
— £ O
(2R
e ) SANEEP RIS PATTES SAEInpa) SN SN W SNy ap SR NN S SISy SN RPN SN S
> >
un = ® £ ] = = L = = ® = = L
=1 z =3 w
— < =
>
e—p——— e —— — b e e e e e e e b e e e e
-
= [
st [=9 @
—| Yo o = = e . L] ) N = 3 ® ® ® =
3 (=]
R Sy A A N iy S (OO APPSO PP SO SN SR A S S
B >
~
L) v H B = = ® [ = . e ® =z = =
-t o —
>
- =—— e e e e e e e e e
- -
o I3
— A« @
- e & 3 x * ® s z = = = = = = z
3
e s R e el il ey SN (NI, WP RPN WU SRR SIS NI SRR SN S,
~
— 7] c
< c [ = L] = 13 z = = z ] T = = H
g7 e &
Qb= —p——— e e e e e e e e e e e
-]
[ 4
3 @
€l o — a = = = e = ® = = x =z = = =
- o (=)
L el et e e o e S S S ouy S iy HUiyvun Uiy i iy S Uy SO PN SR S
=Y = -
s < -
@ @
- «© Lod [ = z z = = o= E z = = = = H
=Y [} (=)
] o
15._._.____._.___.._.._.__—__F_.__,___._._._L____._}.____,__.__._.___...-—_—.__-.___._.___-_,._.__.._
< : F col g > o
o o ~ x D @
~ [=3 = <t w w o w =00 | w o o = z B T
o o o~ - —~ ol —~® x . o (=)
' + > —
———t—p———tp——p —_—— — -} - e e e
> >
> E E
w0 o ] > o« w % 3 L % = = = = = = =
£ =} L] = o - o
— — pom e e e e e e e e e e e e e e e e e
. > > r
© > E E
" > o =} w
w e b @ =z w w w z =z =z = z z =
w =1 A ] - — =] o
=
] et e B ] et ] RS SNpUUpI PN SRS, SJN SRUIPINpI SR, SN NI NI NS S
-
@ E®|
v [=] = =
< c| & =z = = z = = B @} O~ = = = =
$ (L] — - < r~]|
i
—— _—t——— b —_— e e — e b e e e e
= >
o 3 =) > =
O ] = = £ = = = z 3 = H o~ F3 =
& — — )
_——t—t b —_——_ e e e
w
(=
o~ . @ = B = B = c = =z = =z = = =
Lt f=9 -
o S a
>
—_r_.——.__—._-——.——.—_—_-__—;.—.__L__._-—__——.—.—_..__.__,._.—..——«-————————.————.._——__._————_——
>
.. «
- @ w
- o =% = = = = = = =z = . = =z = B
o < o
—b—t e —— e e
FUR
w o w© ~ @ o o — o~ ) 0 ~
K — — — I o~ o~ o~ ~ ~ ~ o~
pr—— e e e e e e e e e e e
— [
b=4 ©
£ ~ x -4 uw o o~ o
E - o 3 = - — L o o © o
> o 4 - o x P} - (=} o ol —
2 — = % N 3 =] > o = X — —
— S — — > = < > > S ' +
r—————— = —— T T s T e L
=)
a °
=) w
o o~
e +
o —
o "
3
7z o
—

See footnotes at end of table.



MIL-M-38510/702

*31Qe3 jO pud 3P $30U3004 33§

| 1 1 1 [ | i i ! | |owa | | | i ] | ] | | I | I ] I
1A {201 eva=(IMBZHON) x jgp3) . | . | Fow b w00t W b W e b e b e e b W w b e b W b w1 W | £w |LIH)B2HOR “
it 1 I [ R S 1 1 i 1 ] 1 ] i i ] ] 1 1 L ] ! I i i i
1 1 i | i i ! i i 1 i | i ] | | i i | | ] | i | i | ]
i A | €11 2v3 = (ONEHON & j293r w1y . | T |t T B I O o T e e I T T IR R (DL TP __
i i i I i | i | 1 1 i 1 { i i 1 i { | L | | i { { { | |
i 1 P [ | | i 1 | i ] | s._ | | | | | | | | I I | i I I
1A Poety w3 = UIHIVEHOA | p o3y 0 1 . bow b e b b e 001w w b w e e b b e b e e b e e (UIHIVZHO, i
" i i n T T i 1 i | | f | i i ] | i 1 { 1 ] | i | i
i i i i [ 1 ! | i | | ] i ] ] ] | | | | I I | | i |
1A P €0 0p3 = (0NVEHOA} A O¥3  TT 1 . | bow b e hudo | L 02 W b W b o b W b w b W e b w1 w1 0w |(01)V2HOA “
1 n I 1 I L1 1 i ] ] 1 1 I i i 1 ] | ] 1 ] ] i

i | | | ]
” A ” e » » 663 = (IH)8CWx| A | 6€3) o | _ _ P _s_. oS_ . ~ _ . * P - ~ " _ “ _ " _ " _ " _ “ " _ 6¢ _:I;Ss,_ *
i | i 1 1 i { 1 i { | 1 1 | i { | 1 1 i 1 | 1 1 1 | { |
1 | | i o | l i 1 i | | i ] ] | i ] | | I | | ] | I i
1 A 190 I 8ea=(008Wy A jgey b1 . | I |l 2 SO B o T o o e T T R - R (R VL FA T PN |
i 4 I i TR N B | s 1 ] ] i | | | 1 ] 1 | ] 1 | i ] | 1 i
1 | | 1 i ] i i i | | | i I ] | | | ] | ] } i I | | I }
P A T2 i o3 = UIHIVWN Ay ge3) 0 | W | o b e b b e 00T W T o b W b e b w b e T w b e e UIHIVEI0, I
Pt 1 1 i L1 1 i ] | L ] i L ] i i i | i ] ] | 1 ] i
1 | | i i ] i ] i | | ] 1 i | | v ] I I ] I i | | } i
LA PO io9e3 = L0NYE 0N A joge3j 1T . bOOND 1 AST W ] EW0ZE W W b /TT L ONs | AR L L T sukd [, | 9 [(01)VZ0, i
Lo I i R S ] 1 L { ] | ] { i 1 i I | 1 ] 1 I | | i
} 1 } ) [ b | | i | l i ] i I ] i I I I | ] | | | |
Iovt 002y i 9 =3 v 91 et . | LAPOL A0 L W | w1 W b w b w b w b W f 3 oave L, 1 . | 9uk |uado | ¢ | 9| i
i i i 1 4 i i i i L i | i i i i L i § 1 | | | i Il | |
I A 1S9°0 | 1 IHMLL S| A | SEI| . | | FAO I w1 el w b w bl w W el e . w | ] | | | I
S R T SEIPUR pEI 4HL 4 1 | | 1 4 ] i ] | i 1 1 1 i i 1 | I { i |
P A S0 | 1 wag CHUYR A e . | W IAO00r | w1 W b el W W b e oW b e b W b w1 W W I Sub W | pg | HOLV |
i A i i 1 1 | 1 1 i L 1 4 1 1 | 1 1 1 | 1 i | 1 1 L 1 |
A t v | I4MEL =) A | EET| . | ] T T T T L e T e e e | [ i | i
! ] \ i €EIPUR ZE Sb(  f § | | L 1 L 1 i i 1 ] 1 ] 1 \ | ] [ i i | |
I A 15970 | | weg o> HMYWA A 2631 T | 3uop | 00y | W | W b ow b b e e TGN b W b W W I W b . fSubd (WgT0] g€ | HIVIN |
i1 I i Y SR ] 1 i 1 | 1 1 i n i | ] i ] | 1 | | i |
I A ISPO 4 i A IE3 T ! i i | i ] ] | | | I ] ] i | I _ ] | i

L4 I | 1 | | ] | | | I I i I i | f | | ) !
i Ao (ALluoy  _ apwp = 1£3 puej i | i | | | | | | | ] | | i | I | | | | i | |
! I 201 104 /9 /% 3pL =0€3] A | OEd| #1 4 l | | i l | | | i | | ] | | | I | | i |
| 19dAL)@dhL)  puR 623 430Q 44y | |} i i i i i t i | i I I ! | I I i f | i i
oA vot et avo> (ML Ay ezar tT 1 o | L e e T L T T T e e e I T BTSN B ¢ VLYY |
i Il i i | 1 i 4 1 i 1 i | 1 { { i i { 1 L | 1 | Il 1 i _
i 1(Kuo (KLuoy - - | | ] | i ] | ] i ] i 1 i i [ ] | | I 1 | f |
i P 201 101 /S /v AeEL =) A | 823 9T | | | | i b | | ] I I | | I I /01 | | i I
| 1 94KL) | 3dAY) 823 40 %_ :r.l[lL | 1 1 | W | i | | | [ | | [ ¥ I I ~
i A 1904 g1 amwpszo | :E.:_ . | T U e I I R | oo b b W b W b W W L o3 smgooxgT | e | (0L,
i \ 1 1 i i ] | 1 1 ] | i | { [ 1 i | ] | ] | | | i
| i 1 1 _ 1 _ ] | 1 ] | | | ] | ] | | I i ] I i i ! ] I
[ L i 0€-y SI=EBly v 51y T4 . I e L T T | P T L o 1 B A T €8Iy |
n 1 i i A N N | i 1 1 | ] { 1 | i ] 1| I 1 ] ] | l 1 |
i i i | o ] i ] ] ] I ] | I i | i i | | I | P f | |
| | i | /6 /L /9 [y | i | 1 | i i i | 1 | | | 1 I | | I i I /6 | I | I
VA | | 923 = ¢Ix; A | 9231 1| 8uoN | | ONS | A ST | uddg ) A §T| uadg | uadg| uadp | wadg | uadg | QNI | 33p; aN9 | ONO | S UK IA SO | 62 20174 |
i1 i i i L i | 1 1 1 1 i i { i 4 1 1 | 1 | { | | Il i _
1 | 1 i i i [ ] | ] 1 | ] | | | ] | ] ] i | I | | 12,52+ = 91§
' LT SRR 1 gl-v1 = 201 I i | | i | | i i | | | I | I | | | 82| 201y T
1 1 i i i ! i | 1 1 1 1 i | _ 1 1 i 4 1 i 1 1 | i l 1 1
I \ i i P | ] i 1 | t | | i | | ] o= 4+ 41 = I | I I [
i | | i P i | umop | P8 I v i I | I | 1 1 I i fee | I I I
| | 1 | 13180 LRA} "ONj | | -3nys | Nlzjanding|  Jajanding) ouks) Ly | 3 jtdwoy | duy Jodd3 | asuas tum) | 43p| 77D | | I |
{ | XeW | ULk § i i 1 1 1 i 4 i 4 1 i I} 1 1 4 l 1 l ! | | |
! | 1 i ] 1 (N 19T ) STy ®T ( gtd YL L OGN 601 8 & £ 9 s v i€ L ¢z U 1 | ] I
i A4 Su043enbd | (s)uid) | sketaqy A ] 1 { ] 1 1 t ] 1 ] L i | | { tou | | f
IR YUTS I pue sSajoN | paunsedy | “bBuadul| " ssaqunu upd 4ajdepy _ $9 “ Loquis | a:ogmn:mp_
i ] i | i

*panuiuo) - Z0 pue 10 SadA3 adpAap 10j uofdedsut y dnodg I 37gvy

22



MIL-M-38510/702

*3(qe3 4O pPud 3B S$330UI004 3IS

i 1 | i i | 1 ! i i i | | | | | | I I | | ] i ] i i i i
i ] l i 1s513-9513| EAISTIL Wl W oW b W L A0 W o T T o S T T L I i | i
| i | | Boi 02 =4 1 { i L 1 | | i 1 | 1 I i 1 1 | 1 | | | i | i
1 1 i {A 2€ x 101 i i i 1 l | ] | ] | | | | ] | | | I | i | | i |
| 8@ | | 08 | THUSd} A ISSTI Wi« LAZ2H W b AB | w0 oW | low o w b w b w b e b w b w b e b w b w et | THYSd] |
i 1 ] I i L1 i i | i ] | | ] i | L | | ] ! | ] i Il ] |
| | | | | | | | | | I | | | | | | | i | | | | | | | | |
i | i t1e513-v513) ARSI Wl W PAEL W b W ] w [ T T T (R T R T P | I | |
| I | .'.Ias 0z =4 1 P 1 1 i 1 ] ] 1 i 1 1 i i 1 1 i 1 | | | |
i ) i 1A 8°1 x 101 i ] I 9 8X| i | 1 | | | i | I | ] | I | | I | | ]
|oap | | 08| SAvi A JESTIOY £ LWSHAZTL W 4 ASTH W W | . juado | uwadg | . | A2 AZI . | . | wddoy o, | 2pr | w><_ I
L 1 1 i ) A O S 1 | | 1 i ] 1 i | 1 | i | | | 1 | | I
1 i i | | ] ] 1 1 | 1 | ] i | i 1 | | | | i I I | _ _

| i | i ™ , | ZHM €44 W | | [ Y W 1 __ w o Lw o w b “ P T h " _ T | NIpv

i ) } ! 24 - €4 ] ] i 1 ] | | ] ] L | ] ] ] I ] | |
L322 ..;:wmw:.;ft_._ . I W L A8 1 W | ow T T T R |
i 1 i 1 i 1 i i | i 1 i i i { I | I | | i I L i { i
| i I 1 . i | | i ! 1 i ] | | QN9 03| QN9 03] | I I | | I I ! i
L ZHA L ¥ | 6E | 14 x 2 = 13504 ZHX| T4 4 TT | OIX“6X) Y B W1 O T o 100 MW w b ow b oW bow b b W b e oo 38: t
i 1 I 1 | i Lo 1 | | ] [ ] 1 1 i i L | ! ] i 1 | |
| | i ) | | ] ] i i | ZHY | | ] | | | I i | | I I i | | |
i ] i i (p 3anbpy @), | | | i i | v°2 3% | | i | | | | ] I | I i I | E:_ ol
i i } 12ST/A 1) BoiL 02 =f swyy | | 1 | iSWa A T i i | | I | I I | | | ] i | T 13.9er TPy
" i8S i d3UAv/NIpY ) A® 425131 21 €EIX | } . i +ASIjusdo | , | uadg | udadg( uadp | wadg | , | ARy L, jouwd| , | 61 | Ny ) |
i 1 i . 1 i 1 1 i )| i I i i i 1 )| 1 i L { i I 1 { I i 1
1 i i i i i 1oLy | | ] i i | | | | | i | | i I I | | ] ]
i i Vo | ! | puey | 1 | i | i | {ON9 03| QN9 03| ! | | i | | I i 19,55 = C1]
i i Wi I 1 1T omex | ON9 | AST | | A ST Ve T-] UXOT| Ju ['yj uado | ON3 | ONS | OND | OND | | uado | IREELS A
1 1 1 1 i i i i 1 i . 1 1 | 1 | 1 { 1 { Il 1 Il i I} 1 i !
| | 8eT | | ]
| |ubnoay3| 12,56~ = 91|
i "2.921+ J] “z dnoabqns ‘1] 3|qe3 U} pajyioads 3SOYI YIpM |@I4JUIP} 4B BujujRWAL SILWE| 3SIF PUR ‘SUOEILPUOD 3533 ‘sudjdweded 3533 |ly| £6 | | € |
i Il | { |
| |26 | | |
| jubnoaya| | |
| "J.5¢+ = J; 1 dnoabqns “I1] 21qe3 U} PALJpdads 9p-Z SISIF YILM |BOJIUP} 40 BULULPWIL SILWE| 1S3 PUR ‘SUOLILPUOD 3S33 ‘suIjaweded 3533 :<_ 8y | | f
i { L 3,821+,
| | } | | 1 i i i | | ] | | ] i | t | | | ] I i _ | | =2y
I A 102§ 100°S | 063 =OALA{ A jo0s3| 24 . | T bow b w e b w1 AW ey . |, fwer-puadg o gy | OALy z |
i i i 1 1 Il i i i | 1 1 i i | | | | 1 1 1 L | 1 { | ] 1
! | i i i | | ] | 1 | | ! | | | | I | I | i ] ] ] | | |
w22 | \.:.z:_s___:_m_eaz_ I ON9 | AST | . | ASTI bow bow LU0 W b Wl W b e bW bSudd Az 9y | N ]
i 1 | 1 1 i { i i i I 1 | L i | Il | | i i | | | | d |
LA ISYO ) I | >_$m: | | 1 i i ] | | | | | | | | I | | | I I ]
1 1 ] _ /3 /v = i L i i i A9 03 | | | | I | ] | | I | | ] I | |
i i (104 M 6¥3 pue Jjui| =) | i | i | i A8 < i | i i i | | | | | | | i i | 1
i j#dAL) @ :_ 8r3 PU® (91 N3OQ| A | 8¥3| ¥1 | | | wody | | | | | i | | | | | | | | | |
| A €| ::fa:ii.:_ o | [ L 5 [ T [P R T R T AR I I S A - 2 Y |
L 1 | i | 1 i i i i i 1 i i | i i i | { { i { 1 |
i A v _ T | ) 1 | | | i ! i I | | | | ] i ] I I |
I Y N R Y I R S | | | A8 o3 | ] | | | | | | I | | L | | i I
i 10 4 /S /vy 31wl = 993§ ] o i | 1 A9 i | | | i ] i | | | ! /01 | I | 5!
I AL)| Pue Jjwi| = Gp3 40| A | S¥3| V1 | i | | wody P | i o i | | | i EELTY | | 13,52+ = |
i A L0 w3 4 A8 > MSAL A 931 1T 4 XTI | ON9 | osieyy uado | /5 | uadg | uadoj uadp | sy | uadg | NI | 3FA| oN9 | an9 | o3 swyo xST | vy | NSy | S
1 1 L4 i i I ] | ] i ] 1 l ] ! t 1 i i | ] L ] 1
i i i i | i | | 1 | i | i | | | [ D T I T B ] I | | |
i ] b b | j usop | 9 | 1 v | { | | | 1 L i 1 ] “tee I | |
i i {34U0)° LBA| "ON| i | -3nys | z;_ﬁau 0| Jajandangj duksy Ly | 1) |tdwo) | dwy Joau3 | 3suds "un) | .._uf_ .,_ | | | |
| Ui | ] [ 1 ] 1 i 1 | i { i 1 | 1 i L1 ] i i
1 | \ | _z_S_ﬁ_:_S_:_S_a_m_N_c_m_q_m_N_ﬁ_._ _ I
| | 1 1 suojjenba I (s)upd) | skejaap A} | { | { i i 1 t I | | I [ | 1 tou |
YT TC TS I pue sajoN | paanseay | “Buasuy) _ sJaqunu uyd 4ajdepy j ¥s3L | _.onexm_ dnoubqns |
| I i I | i 1 L L

panu3uoc) 20 pue 0 mom\Au IILAIp 4O :o_.uumnmc.r Y n:ogw ‘111 3718Vl

23



‘314qe3 jO pua 3e S330U300 33§

MIL-M-38510/702

| i | | . | | | | | | | | | | | | | i | | | [ | | | i i |
| Su el 1 /2T 8y =833 su 83 el . | [ T R T T T B | P T L e I e T ) O T - P2 4 |
i 1 i 1 L i 1 | 1 1 i 1 i 1 1 1 1 i | ] ] 1 1 1 L | ol j
§ | | | . i I | I | I | | i | | i | | | | i | | | | | | |
I Su ) OEl | | /2T L=V su g . | T L I I o e I T3 SR B 2 B |
| 1 i I 1 L | 1 i 1 I i i ] { { i i ] | 4 | | | 1 | | i
i | i i — | i | | { i I I i I | | | | | | | | | | | | | |
| SU | OET | | /21 93 =y su 93 T . | | T T T e L T | e L T e T e L R 71 | | |
| \ i i i i L ] 1 1 1 i 1 1 { i { i 1 ] i i | I { | | i
i | I 1 — I 1 i oo, i | 1ON9 03| 1QN9 03 | | | 1 | | | | | i ] i |
| Su | OET | 1 /20 63 = W43 su 63 | TT 2T | ON9 | W NI . AT .l wbow b w b w b b W I Sukdjuado | g9 | Wy |
[ I 1 I 11 1 1 i i I i 1 1 1 i i [ i i i ] { i | | | |
| ] i | | ) 1 | | | | | i i i I | i | I | | | | | i | |
| ] i | /0T 6 sanbyy dasy | i | | 1 | i | i | i | | | i | | } I | | I i
1 SY 009 | | 3= 803 su 3 el . | L T S T O (L O R E IO T () S T PPy j
i i i i Il | I 1 1 i 1 i i | L i | 1 | 1 1 1 { 1 1 { I |
i i 1 [ | 1 | i | i 6 | i i i | ] ] | | [ | | ] _| | | | |
i | i | /01 6 34nbyy 335 ) t 1 0TX*6M{ | 34nbyyy i I I i | | | | i | | | /01 43 I | I
I Su | 009 i | 2.:3.2,2_:_.:.:_ T L e L v o (o T B | T | oruxst | 191 § Ve |
i i | 1 | 1 I | i | { | i | | i { 1 I 1 i | i ! 1 1 |
| i | [ 6 34nbjy tm. 1 | i ] | i ] 1 | ] ] | I I | ] | ] I | | | |
I SU | 00§ | ! 2“23_2_2.:. . | e T e L T o T A O S T I 1 S B 1 LY |
1 i 1 i 1 i i 1 i L i i 1 | | | | 1 | 4 | { 1 1 i | I
i i i 1 _ i | 1 i | I 1 6 | 16 | 1 | | I | I 6 | i | | | | i
| SWd | i 1 6 nbjj 335 I I 1 | | i |@4nbyy| jaunbyyg [OND 03| QN9 03 i | jaunbiyy | | i | [3,52+ = 31}
i A% | 00§ | i 13 = V103, su | 13 | TT | OTIN*6M| I w 1w | S | AST| 995 | uadgiux OT j4u £°¢ | uadg | QN9 | 33Wn) @35 | ., | Guld (A L0 6sT | VIGy 6 |
{ i 1 1 1 i i | | 1 1 1 1 Il 1 | i i 1 1 1 1 L i 1 | 1 i
[ ! 1 1 [ | | 1 1 | 1 ] i | i i | I | i [ i VoL | | i i
I | | i (L @anbiy 239)| i i | 1 i | | | i i | | | | i i | | 24nbiy| i ] | |
| ZHN | 14704 =My 2y 4 L . N T T T I | « L 34nbyy a3 Iow b w1 ®S |, | 851 | Mgy |
" ) 1 { i i | ] I 1 i ] i 1 | 1 i | | 1 { ] 1 | | ] 1 |
| i 1 i [ 1 IR I [ | | i i 1 i | 1 | | | i | 1 i ] | |
i I i ! uojendba pugy l | a4n) 1 i 1 | | | i 1 | | i l | | [ | i | |
| SWd | | | aanbyy 3593 ON| SWi| =613} 1 i l | i | _ i | | I i ] I } aunbiyy I i 19,62+ = 914
I A% | 00g | | 404 p aunbpy 35| A |SLT3} S| BuON | i GN9 | AST | uedo | ASIfu | uadgy uadg | wuadg | uadp | 43¥A} QNO | aND | ON9 | 99S | uado | (ST | On| L i
i | 1 i i { 1 1 | i i i i l _ \ i i 1 { 1 4 i 1 1 | | 1
1 I 9sT |
| jubnoayy| 3,86 = N
i (*3,521+ = 31 ‘g dnodbqns ‘111 91qe3 U} PIjJ10ads ISOYI YIM RIJIUAP}  A4E SILWL| 3SIT PUB *SIJOU ‘SUOLILNDI “SU0}ILPUOD 3537 ‘Suajaweded 3533 tiv)| ‘1St | | 9 |
1 ] ] | L_
| I | I | | i
” ZHY " 8y » gc “ pdx2 = Numo: Y IR 2 A ] (*Op1 3591 ‘p dnoubgns “II] 9iqe3 ujp palj12ads ISOUYY YILM |BOJUSPL aJde SUOL]}PUOD puR Sudjaweded 3sa1)| 9pl | 23S0y |
I 1 1 1 { 1 i 1 | 1 1 ]
i b0sT | | |
| jubno.yy | | 2,821+ |
| (*3,52+ = L ‘v dnoubans| (p1 | i = Jg
i “I11 91903 U} Pajyp0ads SOy YILM |RDJIUDBP} B4R Sju)| ISI Pue SII0U ‘SUOLIBNDD ‘SUOLYJPUOD 3533 “suajaweded 3S93 (R “(9pT IS dvs) 2IS0y 30 uoy3dedsx3a ay3 YIiM)| ‘stl | | [ |
i 1 | | 1
i i | | —_ o I | I | | | | i | | | | | I | | [ | | | | | |
i i | ] /879 /v | M ISSTAL W1 . | T T L T T e e e I I I I A B I R I I I
i i i 114513-8511} i 1 | 1 i ] | 1 i i 1 { ] | 1 1 | 1 1 | | | | i
i i I ) boyoz=t | | | ] I I i i~ | | | | | [ [ 1 [ I I i I
} | i I A | i | | | | ] i 1/ | | i oo | ] | I /8 | | | | [2,52+ = 1|
[ I 09§ 2uuSd| AW |{ST3| | 9uoN | | GN9 | A @ |uddg | A GTj uadg | uadg| uadp | sy | uwado | oN9 | d3Yp| OND |AW Op | S Uid JA SO | wpl | 2uuSd| [ 2
I I " 1 i 1 i1 i | i 1 L 1 { | 1 “ “ ﬂ " " “ " ” “ __
I i i 1 | | I i ] | | | i | | i i | - + + -
1 1 1 1 | 1 i | i | umop | I _ v o | i I 1 1 | | 1 i “fee | i i |
I i | ) 134U01° LBA| "ON| I | -3nys | KNlpjanding)  Oajandangj ouAsy Ly j 1y |"dwo3 | dwy Joau3 | asuds tany | ARy 17 | | | |
| | XeW | UhW | i | 1 1 | 1 1 i | | ] | | Il i L i | 1 | | |
1 I | | | | I N 1 9T ST 4 ¥t | €1 IL | OL 1 6 | g 1 1 91 st v 1€ t 2 |1 | | i |
i 1 1 i Suo}3enba | (s)upd) | shefasq) A 1 1 1 i i L ] I 1 1 ] | 1 | L rou | | |
IR TC IS pue S3joN | padnsedy | ‘buduly _ saaqunu ujpd 4d3depy | 3s3L | (oquAs| dnoabBqns
i i 1 | I I /1 i 1 | -

*panuluo) - 20 pue 10 sadAy adjAap 40) uopidadsuy y dnoug 111 3IQVi

24



MIL-M-38510/702

(g 34nbiy 33s) Indino paarsap uo uuny o3 doyy di|y aibboy \m.
'g 3j0u ] 3|ge3 235 ‘(suird uazdepe 3e J0u) 2T 03 ‘T pu® [T suld 3DLA3p 3@ A ] 01 A [ WOJ4 pasnsesy /z[
*¢1 330u aas “HOp 1o 2dA3 pue 107 20 8dAy a0y A G = g urd “HOp 2o adf3 pue 104 [0 9dA3 a0y /11

(AS0=1
ujd 3e) yn 0z Jo wnwiujw e Aq dn payind 3ag isnw T uid ‘yjed umopinys papudilui Yl 40 6uLlsdY 3| qeud o) /o1

‘G 930U 935 (20 IdA} 40y wnwiutw
A €T ‘10 9dA} Joj wnupxew A $°0Q) "93IBIS JJO 3y} uj J4e sIndino yjog |Liun utd pajeubisap uo 3bejioa samo /6
"G 330U IS (20 3dA} 4oy whwpuiw
A €1 ‘10 9dA3 40y wnwpxew A °() °a3eIS J40 3yl uj aJe s3ndino y30q (t3un uid pajeubisap uo abejjoa astey /g
r¢ upd 3 3b6e3 oA 03 323ds34 yLM patdde 40 pue paunseduw ¢ urd uo abej({opn /[
‘yore| 40 jupod dra3 e pasnsednw /9

*s13A3| o1bo| areradoadde ayy
91epoumodde 03 pabueyd aq uayl Aew sjtwy| (xew ‘upw) ayy pue (g1) urd Jp ayy o3 patidde abejloa ayy
“(pt 11 sujpd) sandino 3ayj 4o SNILIS 430, 4O UO, 3y} 3uLuIIIBPp 03 pasn 3q Aew spoyjaw otb6oy (e3rbig /g
g 24nbj4 93s ‘ydyey 19534 0] 3s|nd ]ISIY HILYT NMd © AQ papaddadd ag o3 paau Aew 3s3) /¢
SIpWp| PIIedpuL IBY3 S53Y 3q (LM SO snonuijued ‘sw goT > 3 /€

*Aou3nbaay 4a03e| {1350

9y3 Sawjl 6970 03 LBND3 3G |LBYS Ijuij| wnwiuiw Yyl -Jamod paiidde jo sw QG IS4L) Y ULYILM PIIdwod
aq 3snal 3533 3y} ‘Bup3edy J1as 4O $ID9)43 Y} AZjwpulw O] PUCWNOI IS HILY WMd P 4O uoi3atdwod
3y} 49348 BuiydiMs auwnsau 3snw I6eys 3ndino ayy ‘ALuddoad BuL13asaL SL YIIE| WMd Y3 eyl AyLa9a of /2
‘punosb = 21 uld /1
| [ 7AG | i |
\ |ybnoayy | 12,55- = 31l
I (°2,821+ = J1) ‘o1 dnoubgns ‘Il 21qe€3 U} Paj4429ds ISOY YIJM [BD|JUIP}L 94 STLWL| IS} PUBR “SIJOU ‘SUOLIBNDA ‘SUOLILPUOD 3537 ‘saajoweded 3593 (v 11 | | |
i | 1 | 1
I | | | _— | | 1 | | | | | | | | 1 | i | | | | | | | | | |
I Su | OET | ! A TR TR AT Y IR 1 O T T o (T o o e e L A A S |

i I 1 1 i i 1 | 1 1 1. | 1 1 1 | L | [ ] | | | | | | |
| | | i — | | | | 1 | i I | | | | I | | | | | | I | | |

| Sv | OEl | ] 21 1Ty =W su Iy 11 . | T L e T O v T e T T T A A e Vi3 |
1 1 I 1 i i i I | I 1 | ] | I 1 1 i 1 | Il | 1 ! | | | i
| | I | — | i | | | | ] I | | | | | | | | | | | i | | | |
iosu | 0eT | | /2 ot = My su oty ety L L T T T T e T L I T T T L ] !
i 1 1 1 1 1 1 A4 1 1 1 1 4 i { | | | | 1 I L | | | | L 2,921+ |
) | I | — | I ] | | I | |OND 03 |GND 03 |GND 03| QNI 03§ | | | | | | | | | = 3y
| Su | OEI | ! /2T 63 = ¥4 su j 63 4 IT [2TI°TD | OND | AST [ 4u T | AST| 4u 1 (uddpjon 0T |4u g'p  uado | aN9 | 43 aN9 | OND | S ubd | uado [ (91 | VN o1 |
1 1 1 i 1 | 1 I | § 1 | i 1 I I 1 1 | I | I | | | I I 1
) | | | I | | I | | i | | | | | | i [ B N O | | | | |
] i I I | i I | | | umop | I8 i I v | | i | 1 I 1 I 1 | “fpe | I | |
| } | i I34UN{"LBA| “ON| | { -angs | NIp{andingj Jajanding) ouksi 1y | 1o jtdwo) | duy Joaa3 | asuss tamy | 43U 1D | I i !
] | XeW | UiNW | i I 1 L i | i 1 i 1 l | i 1 I 1 | i 1 I | |
I | 1 | | | | ] 9T | ST | #1 f e€rvt 1T | OL | 6 | g8 { (1 91 s & e oz |1 | 1 | |
) J SR T Suojjenba | (S)uid) | sAejau| i 1 i f 1 | | | 1 1 1 | | 1 | _ 1 orou | ]
| RHuAp SIswE] pue sajoN | paanseay | "baaduij _ sdaqunu uld 43rdepy | 3591 | (oquAks| dnoubqng |
] 1 I I 1 ] A | | | 1

*panujjucy - 20 pue [0 sadA3 323A3p J0j uoildadsui vy dnouy 111 37avL

25



MIL-M-38510/702

4.4.4 Groug D inspection. Group D inspection shall be in accordance with table IV of method
5005 of -STD-B83. End-point electrical parameters shall be as specified in table II herein.

TABLE IV. Group C end-point electrical parameters. T¢ = +25°C.

1 ] | I

] ] | T
| Table IIT | Device | Test | Limit ] Unit ) Delta ] |
| test | types | [ I I I T I !
| number | | | Min | Max | | Min | Max | )
| | | Bl T | | I | |
] 13 | 01, 02 | Vg ! -5.0 | +5.0 1 mV | 0.7 | +0.7 | mv |
| I | I I | | | | |
| | | ] { | I I | |
| 14 | 01, 02 {+I;g | -1.0 | | wA | -0.1]+0.11 uA |
| ! I | | ! ] | | !
T | | ] I | I | I |
. || o1, 02 %vREF !l *s.ool' +5.10|l v ll-?_o l'+20 ll mv (|

1/ Delta Timits apply to the measured value (see MIL-M-38510).

4.5 Methods of inspection. Methods of inspection shall be as specified in the appropriate
tables.,” ETectrical test circuits as prescribed herein or in the referenced test methods of
MIL;STD-883 shall be acceptable. Other test circuits shall require the approval of the qualifying
activity.

4.5.1 Voltage and current. A1l voltage values given are referenced to the external zero
refgrgnce Tevel of the supply voltage. Current values are given for conventional current and are
positive when flowing into the referenced terminal.

4.5.2 Burn-in and 1ife test cooldown procedures. When devices are measured at +25°C following
application of the stéady-state Tife or burn-in test condition, they shall be cooled to within
10°C of their power stable condition at room temperature prior to the removal of the bias.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with
MIL-M-38510.

6. NOTES

(This section contains information of a general or explanatory nature that may be helpful, but
is not mandatory.)

6:1 Intended use. Microcircuits conforming to this specification are intended for original
equipment design application and Togistic support of existing equipment.
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6.2 Acquisition requirements. The acquisition documents must specify the following:

a. Title, number, and date of the specification.

b. Issue of DODISS to be cited in the solicitation, and if required, the specific issue of
individual documents referenced (see 2.1).

c. Part or Identifying Number (PIN) (see 1.2).

d. 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.

e. Requirements for certificate of compliance, if applicable.

f. Requirements for notification of change of product or process to the contracting activity
1n addition to notification to the qualifying activity, if applicable.

g. Requirements for failure analysis (including required test condition of method 5003 of
MIL-STD-883), corrective action and reporting of results, if applicable,

h. Requirements for product assurance options.

i. Requirements for special lead lengths, or lead forming, if applicable. These requirements
shall not affect the part number,

Jj. Requirements for "JAN" marking.

6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used
herein are defined in ~M- , -STD-1331, and as follows:

LRESET Cold start/PWM latch,

v Total variation of output voltage.

™0
VooL and Vgoy

Sync output voltage (high and Tow levels) of the oscillator section.

[ B B A

Vs and Yory Sync input voltage (high and Tow Tevels) of the oscillator section.
Isyne Sync input current,
Isink Output sync current (compensation pin) of the error amplifier,
1SQURCE - Output source current (compensation pin} of the error amplifier.
VoIFF - Maximum differential input signal (negative and positive current) sense
pin valtages.
VeLo - Current 1imit offset voltage.
VTH - Threshold voltage of the shutdown section.
VU ATCH - Latching voltage of the shutdown terminal.
NLATCH - Nonlatching voltage of the shutdown terminal.
Ysy - Start-up threshold voltage.
Ysp - Shutdown threshold voltage.
6.4 Logistic support. Lead material and finishes (see 3.3) are interchangeable. Unless

otherwis

e specitied, microcircuits acquired for Government logistic support will be acquired to

device class B (see 1.2.2), lead material and finish C (see 3.3). Longer length leads and lead
forming shall not affect the part number,
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6.5 Substitutability. The cross-reference information below {s presented for the convenience
of users. Microcircuits covered by this specification shall functionally replace the
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 slight physical varfations 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-1industry
type type
01 uC1846
02 uc1s47

6.6 Part or Identifying Number (PIN). The PIN {s created as specified in MIL-M-38510.

CONCLUDING MATERIAL

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

NASA - NA DLA - ES

Review activities: {Project 5962-1175)
Army - MI
Air Force - 11, 19, 85, 99
Navy 0S, SH
DLA - ES

User activities:
Army - SM
Navy - AS, CG, MC
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to waive any portion of the referenced document(s) or to amend contrsctual requirements.
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