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RATIONALE

This document was created to fill the need for a solid state power controller (SSPC) standard in the aerospace industry.
SSPC use has become common practice within the industry. Presently there are no known guiding documents

addressing these requirements. The document will define the minimum electrical,

requirements for these devices in aerospace applications.

environmental,

and reliability

1. SCOPE

1.1  Scope

This SAE Aerospace St3
Power Controllers (SSP
standard are intended fo
and devices, and for pro

1.2  Field of Application

ndard (AS) covers the general requirements for the design, manufactur,
Cs) of both dc and ac ratings for use in electrical power(Systems. S
r use in controlling the making and breaking of power cirCuits for electri
iding overload and short-circuit protection.

b, and test of Solid State
SPCs conforming to this
ally operated equipment

The principal areas of @pplication of SSPCs are in electrical power distribution systems of aircraft, missiles, ground

vehicles, spacecraft, and
2. REFERENCES

2.1 Applicable Docum
The following publication
shall apply. The applical
event of conflict betwe
precedence. Nothing in t
has been obtained.

2.1.1  SAE Publication

Available from SAE Inte

ground support equipment. This does net preclude the use of SSPCs i

bnts

s form a part of this document to the extent specified herein. The latest i
le isue of other publigations shall be the issue in effect on the date of tf
bn the text of this_document and references cited herein, the text
his document, however, supersedes applicable laws and regulations un

p

rpational, 400 Commonwealth Drive, Warrendale, PA 15096-0001, T

other applications.

5sue of SAE publications
e purchase order. In the
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2.1.2 ANSI Publications

Available from American National Standards Institute, 25 West 43rd Street, New York, NY 10036-8002, Tel: 212-642-

4900, www.ansi.org.

ANSI Z2540-1

2.1.3 ASME Publicatio

ns

General Requirements for Calibration Laboratories and Measuring and Test Equipment

Available from American Society of Mechanical Engineers, 22 Law Drive, P.O. Box 2900, Fairfield, NJ 07007-2900, Tel:
973-882-1170, www.asme.org.

ASME B1.13M-2001

Metric Screw Threads - M Profile

2.1.4 ISO Publications

Available from Americar
4900, www.ansi.org.

National Standards Institute, 25 West 43rd Street, New YorkoNY 10

ity Management Systems - Fundamentals and Vocabulary

ity Assurance Requirements for Measuring Eduipment; Part 1. Met

System for Measuring Equipment

ISO-9000 Qua
ISO-10012-1 Qua
ISO-68-1:1998 ISO
2.1.5 RTCA Publicatio|

Available from Radio Te
Tel: 202-833-9339, www
RTCA/DO-160 Envi
2.1.6 U.S. Governmen

Available from the Do
Philadelphia, PA 19111-4

General Purpose Screw Threads - Basic Profile - Part 1: Metric Screw T
ns

chnical Commission for Aeronautics Inc., 1828 L Street, NW, Suite 805,
rica.org.

ronmental Conditions and- Test Procedures for Airborne Equipment
t Publications

cument Automation and Production Service (DAPS), Building 4/D,
5094, Tel(215-697-6257, http://assist.daps.dla.mil/quicksearch/.

dard_Practice for Military Marking

036-8002, Tel: 212-642-

borological Confirmation

hreads

Washington, DC 20036,

700 Robbins Avenue,

MIL-STD-129 Starn
MIL-STD-130 Iden
MIL-STD-202 Test
MIL-HDBK-217
MIL-HDBK-454
MIL-STD-461

Equi
MIL-STD-704
MIL-STD-810 Envi

tifficationm Markingof O-Svtititary Property

Method Standard for Electronic and Electrical Component Parts

Reliability Prediction of Electronic Equipment

General Guidelines for Electronic Equipment

pment

Aircraft Electric Power Characteristics

ronmental Engineering Considerations and Laboratory Tests

Requirements for Control of Electromagnetic Interference Characteristics of Subsystems and
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Method Standard Microcircuits

Acquisition Practices for Parts Management

and Equipment (Excluding Electrically Initiated Explosive Devices) (Metric)

MIL-STD-883 Test
MIL-HDBK-965
MIL-STD-1686
MIL-STD-1916 DoD

MIL-PRF-19500 Sem

MIL-PRF-38534

Preferred Methods for Acceptance of Product

iconductor Devices, General Specification for

Hybrid Microcircuits, General Specification for

Electrostatic Discharge Control Program for Protection of Electrical and Electronic Parts, Assemblies

MIL-T-81714 Tern

FED-STD-H28 Scre

2.2 Definitions and Te

The definitions listed bel
technical terms as applie

APPLICATION TIME TO|

COORDINATION: Refer
to prevent turn off of otheg

CURRENT LIMITING: A
limit thus defines the ma

FAIL SAFE (DUAL SAF
SSPC’s primary switch.

FALL TIME: See Figure
LOAD VOLTAGE: The v

INSTANTANEOUS TRIH
(>1000% rated load).

ninal Junction System (TJS), Environment Resistant, General Specificati
w Thread Standards for Federal Services
minology

bw are not a complete glossary of SSPC terminology, but-rather are inte
d within this document.

RESET: The time interval the reset signal must©e applied to cause rese

5 to the instance where a given overload must trip the lowest rated SSH
r loads that are not involved or affected;by the fault.

protective characteristic of an SSBC which limits the output current to
imum value of overload current prior to tripping.

ETY): A second elementlused to interrupt an overload current in the

B(A).

: An immediate trip function that protects the solid state switch from turn

bn For

nded as definitions of the

.

C in a cascaded system

a specified value. This

event of a failure in the

bltage between-the power output terminal of the SSPC and the power ground.

ing on into a short circuit

NON-REPETITIVE RES

characteristics are valid.

E T, THhe TmmmunTspecified—time—mterval—betweenmtripout—amnd—Teset for which the trip

OFF STATE: That condition under which the device prevents power from being passed to the load.

ON STATE: That condition under which, with the turn-on signal applied, the device allows power to be passed to the load.

PEAK LET THROUGH CURRENT: The maximum value of current available to the load through the device during the first
100 microseconds after application of the overload or fault condition (see Figure 4).

POWER CONTROLLER: A switching and protection device providing an output power switch which presents a low
impedance between its supply and load terminals when in the ON state and a high impedance in the OFF state. The
state of the power switch normally conforms to that represented by a signal externally applied to the controller. The state
of the power switch is represented by an indication signal. The controller trips to isolate the load circuit from the supply
on detection of an electrical overload or momentarily limits the current to a specified value.
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POWER DISSIPATION: All power dissipated in the power switching circuit and power losses due to internal leakage

currents, power supplies,

control input, status, and reset signals.

RATED CURRENT: The intended maximum current an SSPC is capable of carrying for an indefinite amount of time

without tripping.

REPETITIVE RESET: The time period after a trip condition and subsequent overload in which the SSPC reduces the trip
time relationship based on thermal memory.

RESET: The restoration of the tripped SSPC to a state from which it can be turned ON.

RISE TIME: See Figure 3(A).

SHORT CIRCUIT: A shd
ground.

SUPPLY VOLTAGE: Th¢ voltage applied between the power input terminal of the SSPC‘and the

THERMAL MEMORY: The ability of an SSPC to take into account the thermal energy retained in

TRIP: The automatic ints

TRIP CURVE CHARACT
as current verses time, ty

TRIP FREE: A characte
signal when carrying an

TRIP TIME: The time lap
TURN-OFF SIGNAL: Th
TURN-OFF TIME: See H

TURN-ON SIGNAL: The

TURN-ON TIME: See Figure 3.

ZERO VOLTAGE TURN
to turn ON and turn OFH

rruption of current that results from electrical overloads.

ERISTICS: The trip curve sets the minimum and'maximum trip points of
pically an inverse I°t relationship.

istic which will not allow a device to be-maintained ON with a continug
pverload current that would normally-¢ause the device to trip.

se between the application of an_.overload or fault and the 10% value of
e control signal level at which the SSPC is turned OFF.
igure 3.

control signal level at which the SSPC is turned ON.

ON+(ZVTO) AND ZERO CURRENT TURN-OFF (ZCTO): A characteristi
only at the half-cycle crossing point when connected to a resistive loaq

rt circuit is defined as an impedance of less than 1 mQ applied between the output terminal and

power ground.

3 wire or device.

the SSPC and is plotted

d application of an input

ated output current.

c that requires the SSPC
, regardless of when the

control signal is applied

rremoved (aC SoFLUs only).
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2.3

SSPC Interface List and Definitions

The following provides a listing, along withdefinitions, of the primary and secondary interfaces for the device. The primary
interfaces are the minimum required for all devices procured under this specification. The secondary interfaces are the

optional inputs and outputs available to the user.

The secondary interfaces required must b

e specified in the detail

specification sheets. The associated interface definitions are provided to minimize any misunderstanding that might occur
between the user and supplier as to the function of the interface specified.

a.

1.

b. SECONDARY INPU
which must be define

1.

PRIMARY INPUTS: The primary inputs are the minimum required for device procurement under this specification.

ON/OFF CONTROL: A discrete two-level signal that commands the device output ON or OFF. Application of the
ON command will cause the device output to close, allowing power to flow from the source to the load.
Application of the OFF command will cause the device output to open removing power from the load.

POWER INPUT
utilization equipn

ADDRESS: A digital signal that provides a logical or physical addres$to’the device for in

memory.

BIT INITIATE: A
This test must nd

CONFIGURABIL
leads, or other e

CONFIGURATIC
part number, m
defined in the dé¢

ENABLE BIAS: 4
ON/OFF control

PROGRAMMAB
the detail specif
current trip relati

The power received from the source, to be controlled by the devi
hent.

TS: The secondary inputs are additional capabilities available‘to the ug
d in the detail specification sheet.

signal which commands a 'self test' of the.device as defined in the @
t affect the device output switch condition.

ITY: The ability to physically set the_device characteristics by use of an
ternal fixed connections.

N DATA: An analog or digitdl_signal requesting a reading of device pa
pdification status, address/installation position, trip level/time setting,
tail specification sheet, For devices with programmable characteristics.

\ discrete two-level‘\voltage signal that when true, allows the device to chi
Signal.

| E CHARACTERISTICS: Inputs that allow changes in the device’s defa
cation, sheet. These inputs can revise the device’s operating charactg
bnship/and steady-state current rating.

e for connection to the

er, the characteristics of

corporation in the device

etail specification sheet.

external resistor, jumper

rameters such as rating,
and limit level/time as

ange state based on the

LIt settings, as defined in
ristics such as the time-

RESET: An 'ed

a Soncitiva' cianal thaot ahan onnbind ~lacac tha devica - oltptracopnn

cting power to the load

o o
ot otV C—origrarr—trat wHCT T appPno Ut CrooTC oo UCviCC—oottpotT T oo

and restoring the device to its original, no-fault condition. (The ON/OFF control signal can also be used for reset

purposes in conj

unction with or in lieu of the RESET signal.)

SERIAL ENABLE: A signal that enables serial output information, as defined in the detail specification sheet, to

be sent.

TRIP INHIBIT: A discrete two-level signal that inhibits the normal device trip characteristics. When applied in a
true (high) state, it overrides some or all of the device’s internal preprogrammed trip characteristics as defined in
the detail specification sheet.
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C.

1.
when all specifie

device.

d control and protection parameters have been satisfied.

PRIMARY OUTPUTS: The primary outputs are the minimum required for device procurement under this specification.

POWER OUTPUT: The power received from the source and provided by the device to the utilization equipment

STATUS OUTPUT: A discrete signal that provides state indication (on/off) of the output power switch of the

d. SECONDARY OUTPUTS: The secondary outputs are additional capabilities available to the user, the characteristics
of which must be defined in the detail specification sheet.

BUILT-IN TEST (BIT): An analog or digital signal that indicates an internal device fault has occurred. This signal

should be provided either in response to a BIT initiate request or upon a known failure occurrence during normal

1.
operation withou
2. CONFIGURATIC
device paramete
setting, and lim
characteristics.)
3. CURRENT LEV
or a discrete ran
4. INTEND TO TRI
or user to take ¢
has been inhibitg
5. OVERCURREN]
overcurrent cond
6. OVERTEMPERA

due to the intern
3. REQUIREMENTS
3.1 Specification She¢
The individual item requ

In the event of any confl
If a specific requirement

benefit of a BIT initiate request as defined in the detall specification sh

rs such as rating, part number, modification status, address/installatio
it level/time as defined in the detail specification sheet; (For devi

EL: An analog or digital signal indicating either thatd¢he’current has exc
pe of current levels as defined in the detail specification sheet.

P: An analog or digital signal indicating eithef/that the device intends tg
prrective action prior to power being disconnected from the load or that
d. With a digital device, the type of intepded trip could also be provided

[ TRIP INDICATION: A discretesignal that indicates that the devicq
ition. [This may be achieved by use of the STATUS output.]

TURE TRIP: A discrete Signal that indicates that the device has expe
bl temperature exceeding a predefined temperature.

ts

rements-shall be as specified herein and in accordance with the applig
ct between the requirements of this standard and the specification shee
specified herein is not required for an item, it shall be so indicated or

e.g., Shock - N/A.

i

N DATA: A digital signal in response to a configuration data request that provides a reading of

h position, trip level/time
ces with programmable

peded a predefined level

trip allowing the system
the device would trip but

has tripped due to an

rienced a protective trip

able specification sheet.
t, the latter shall govern.
the specification sheet,

3.2 Qualification

SSPCs furnished under this standard shall be products that have been verified to have met the qualification requirements

specified herein and app

3.3 Materials

licable specification sheet.

Materials shall be used which will enable the SSPC to meet the performance requirements of this standard. Materials
used shall be self-extinguishing, and shall not support combustion, give off noxious gases in harmful quantities, give off
gases in quantities or rates sufficient to cause explosion of sealed enclosures, cause contamination to any part of the
SSPC, or form current-carrying tracks when subjected to any of the tests specified herein. The selection of materials
shall be such as to provide a shelf-life of at least ten years without affecting the operation of the SSPC.


https://saenorm.com/api/?name=32cb432fd2ff1d05297f33b2ba4d2470

SAE AS4805

3.3.1  Fungus-resistant

Materials used in the construction of SSPCs shall be fungus inert. Use Guideline 4 of MIL-HDBK-454.

3.3.2 Metals

Metals shall be of a corrosion-resistant type or shall be plated or treated to resist corrosion. Use Guideline 15 of MIL-

HDBK-454.

3.3.2.1  Plated Finishes

a. Use of tin plating is prohibited internally and externally. Use of tin-lead finishes or other tin-alloy finishes are
acceptable provided the minimum lead content is 3%.

b. Use of zinc plating is| prohibited internally and externally.

c. Use of cadmium platjng is prohibited internally and externally.

3.3.2.2 Dissimilar Metgls

Use Guideline 16 of MIJ-HDBK-454 for the selection of metals in contact with”each other. WHh

used in contact with each other, protection against electrolysis shall be proyvided.
3.4 Design and Constijuction

SSPCs shall be of the désign, construction, weight, and physical~dimensions specified in the spe
shall be designed to ingure proper operation in any attitude“when mounted to a suitable he
construction of SSPCs shall preclude mechanical or electrical damage, flaking of the finish, loos
deterioration of marking yhen subjected to the test methods of this standard.

3.4.1 Threaded Parts

All threaded parts shall he in accordance withi\FED-STD-H28 and ISO-9000. Metric threads sh
ASME B1.13M-2001 and ISO-68-1:1998 “Where practical, all threads shall be in conformity
series. The fine-thread sgeries may be used only for applications that show a definite advantage t
a special diameter-pitch combination-is-required, the thread shall be of American National Form

16 and 36 that is used in the fine-thread series. Metric threads shall be of the M profile and of a
1.5. Terminal threads shall be,elass 2A and 2B for external and internal threads, respectively, o
be Class 6G and 6H for ¢xternal’and internal threads, respectively.

en dissimilar metals are

cification sheet. SSPCs
At sink if required. The
bning of the terminals, or

bl be in accordance with

with the coarse-thread
hrough their use. Where
hnd of any pitch between
hy pitch between 0.7 and
[ for metric threads, shall

3.4.1.1 Engagement of-threadedarts

All threaded external parts shall engage by at least three full threads with all required hardware assembled.

3.4.2 Enclosure

The enclosure shall be electrically isolated from the circuit and shall provide means for grounding. Printed circuit board
mounted SSPCs shall provide an electrically isolated heat sink contact area when specified. Mounting brackets, if used,
shall be an integral part of the enclosure.

3421 Seal

For hermetically-sealed SSPCs the maximum leak rate shall be as specified in Method 1014, Condition A, of MIL-STD-
883 when tested as specified in 4.7.3.
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3.4.2.2

The thermal resistance s

3.4.3

3.4.3.1 Solder

Solder-lug terminals shall be designed to accommodate two conductors.

shall not be gold plated.

3.4.3.11

Junction-to-Case Thermal Resistance

hall be as specified at standard atmosphere and pressure.

External Terminations

Printed Circuits

Unless otherwise specified, solder terminals

Terminals shall be place
3.4.3.1.2 Solderability

Where specified for qua
requirements of Method
3.4.3.1.3 Resistance t

Where specified for qua

the requirements of 3.7.3.

3.4.3.2 Plug-in (Conne

Unless otherwise specif
2422D over nickel plate

3.4.3.3 Integrated

SSPCs designed with re
3.4.3.4 Hybrid

For hybrid microcircuits,
the specification sheet.

3.4.3.5 Threaded Terr

i for compatibility with printed circuit spacing as specified in the specificg

ification inspection, SSPCs shall be tested as specified in%4.7.2 and g
D08 of MIL-STD-202 or Method 2003 of MIL-STD-883.

b Soldering Heat

ification inspection, SSPCs shall be tested as ‘specified in 4.7.16, and

ctor)

ed in the specification sheet, plug-in terminals shall be gold plated i
.0001 to 0.0003 in thick.

novable and insertable*termination shall be in accordance with MIL-T-81

ead or terminal material and finish shall be in accordance with MIL-PRH

hihations

tion sheet.

hall meet the applicable

shall subsequently meet

n accordance with AMS

714.

38534 or as specified in

Terminations shall be in accordance with MIL-HDBK-454, Guideline 19.

3.5

Electrical Characteristics

When tested as specified in 4.7.6, SSPCs shall operate with supply voltage variations in accordance with the applicable

specification (AS1212, AS1831, MIL-STD-704, RTCA/DO-160).

SSPCs shall be capable of

resistive loads as required by the applicable specification sheet.

3.5.1

Dielectric Withstanding Voltage

controlling reactive and

When tested as specified in 4.7.4, there shall be no leakage current in excess of 1.0 mA nor evidence of damage due to

arcing (air discharge), flashover (surface discharge), or insulation breakdown (puncture discharge).

withstanding test shall be followed by the insulation resistance test paragraph of 4.7.5.

The dielectric
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3.5.2 Insulation Resistance
When tested as specified in 4.7.5, the insulation resistance shall be greater than 100 mqQ.
3.6  Functional and Electrical Performance

The SSPC shall meet the performance as specified in the detail specification sheet for the following electrical
characteristics as applicable.

3.6.1 Control Signal

When tested as specified in 4.7.6.1, the control signal shall perform as specified.

3.6.2 Turn-on and Turp-off Time

When tested as specifieq in 4.7.6.2, the turn-on and turn-off time shall be as specified.
3.6.3 Load Voltage Rige and Fall Time

When tested as specified in 4.7.6.3, the rise and fall time shall be as specified.

3.6.4 Isolation

The control/power isolafion test voltage shall be as specified in the“specification sheet, when tested as specified in
4.7.6.4.

3.6.5 Control and Builtin Test (BIT) Signal Levels

3.6.5.1  Control Signal|Levels

When tested as specified in 4.7.6.5, the control sighal levels shall perform as specified.
3.6.5.2 BIT Signal Levels

When BIT is specified, the signal levels ‘shall be developed and tested as specified in 4.7.6.5.

3.6.6 Voltage Drop

load to 100% rated.

When tested as specifietli in4.7/6.6, the voltage drop shall not exceed the specified value for logd current values from no

3.6.7 Off State Leakage Current

When tested as specified in 4.7.6.7, the leakage current limit shall not be exceeded.

3.6.8 Power Dissipation

When tested as specified in 4.7.6.8, the power dissipation shall not be exceeded.

3.6.9 Fault Detection and Response

The primary protective function of an SSPC is protecting interconnect wiring between the power bus and the using
equipment. The thermal inverse 1°t trip characteristic of some circuit breakers can be electronically simulated in the
control circuit of an SSPC. Thermal memory of repeated high current load faults is also a characteristic of some SSPCs.

Alternately, SSPCs can have much shorter times to trip than thermal breakers. SSPCs can also afford protection for the
load equipment and with their ability to detect very fast rising current.
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3.6.9.1  Current Limiting

When specified in the specification sheet and tested as specified in 4.7.6.9.1, the output current shall be within the limits
specified. At the initiation of the overload condition, the peak let through current shall not exceed the value specified.

3.6.9.1.1  Non-repetitive Trip

When tested as specified in 4.7.6.9.2(a), the SSPC shall not reset until commanded and the trip time shall be within the
limits specified. The SSPC shall not be damaged.

3.6.9.1.2 Repetitive Trip

When tested as specified in 4.7.6.9.2(b), the SSPC shall not reset until commanded and the trip time shall meet the time
specified. The SSPC shall not be damaged.

3.6.9.2 Trip-free Characteristics
When tested as specified in 4.7.6.9.3 the SSPC shall reset, trip-out and stay tripped éut‘for the dyration of the test.
3.6.9.3 Ground Fault

When tested as specifiedl in 4.7.6.9.4 the SSPC shall trip-out and stay tripped out for the duration of the test. The SSPC
shall not be damaged.

3.6.9.4 Arc Fault

When tested as specifiedl in 4.7.6.9.5 the SSPC shall trip-out @and stay tripped out for the duration of the test. The SSPC
shall not be damaged.

3.6.10 Reset Function

When tested as specified in 4.7.6.10, the SSRC shall only reset when commanded as specifigd. The SSPC shall not
reset without an externallcommand.

3.6.11 State Indication

State indication shall indude the_defection of load current above or below a minimum current threshold (current status)
and/or the presence o1 absence of output power (voltage status) as specified. These state indication signals, in
conjunction with the conjrol signal, shall be capable of providing feedback on normal SSPC opdration or SSPC faults as
specified. The SSPC shallprovide the specified state indication when tested as specified in 4.7.4.11.

3.6.11.1 State Indication Delay
The response time to a change of state shall not exceed the time specified.
3.6.12 Operating Voltage Transients

When tested as specified in 4.7.6.12(a), the SSPC shall not be damaged or deviate from the OFF state. When tested as
specified in 4.7.6.12(b), the SSPC shall not be damaged or tripped, but may go to the OFF state for the time specified.

3.6.13 Transient Spike Overvoltage

When tested as specified in 4.7.6.13, the SSPC shall not be damaged, shall stay ON when commanded ON and shall
stay OFF when commanded OFF.
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3.6.14 Control/Status Transients

When tested as specified in 4.7.6.14, the SSPC shall not be damaged. When the control circuit is tested, the SSPC may
momentarily change state but shall recover to the pre-transient state.

3.6.15 Zero Voltage Turn-on Zero Current Turn-off (ac SSPCs)

When tested as specified in 4.7.6.15, SSPC turn-on shall occur at zero voltage crossover within the voltage or time
specified, and the SSPC turn-off shall occur at zero current crossover within the current or time specified. The SSPC

shall turn-on and turn-off

at the same voltage slope when specified.

3.6.16 Common Mode Rejection

When tested as specified

3.6.17 DC Offset Voltag

in 4.7.6.16, the SSPC shall remain in the turned ON or turned OFF stat

e (ac SSPCs)

When tested as specified in 4.7.6.17, the dc offset voltage shall not exceed the valué:specified fq

specified.

3.6.18 Stabilization Tim

D

When tested in accordamce with 4.7.6.18, SSPCs shall not pass powero’the output during the

commanded to do so.
3.6.19 Fail-safe

SSPCs may incorporate
condition. When tested
specified. When a “fail-g
as specified in 4.7.21.

3.7 Performance Char

a "fail-safe" feature in the event the "trip-circuit”" fails to perform its fun
as specified in 4.7.7, the fail-safe element shall open the circuit at
afe” feature is not incorporatéd, the SSPC shall perform during overloa

Acteristics

Unless otherwise specifi¢d, the SSPC shall'meet the requirements of 3.7.1 when subjected to the

B as commanded.

r the load current values

stabilization time unless

ction during an overload
the currents and times
 conditions when tested

following tests:

4 42 O
ure CAUCITICS. 4.7.9

a. Terminal Strength: 4.7.14

b. Thermal shock: 4.7.8

c. Operational tempera

d. Vibration: 4.7.10

e. Acceleration: 4.7.11

f. Saltfog: 4.7.12

g. Temperature altitude: 4.7.13
h. Humidity: 4.7.15

i. Resistance to soldering heat: 4.7.16
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j-  Shock: 4.7.18
k. Life: 4.7.19

I. Explosive atmosphere: 4.7.7 or 4.7.21

m. Explosive decompression: 4.7.20

3.71

Performance Criteria

Unless otherwise specified, the SSPC shall meet the following criteria when subjected to the tests specified in 3.7.

a.

Design and construction: 3.4

b. Dielectric withstandir
c. Insulation resistance
d. Electrical characteris

e. Seal: 3.4.2.1

3.7.2 Terminal Strength

When SSPCs are tested
no deformation to the thr
nor shall there be any o
sealed SSPCs, hermetic
3.7.3 Lightning, Electr
When tested as specifi
specified in the detail sp
3.8 Marking

SSPCs shall be marked
accordance with MIL-PR

a. Part number

Icification sheet.

g: 3.51
3.5.2

tics: 3.5

as specified in 4.7.14, there shall be no leosening or breaking of the ter!
pads of screw terminals, no bending1 ofsa pin or damage to the insulatin
her damage which would adversely.affect the normal operation of the
seal integrity shall be checked.

pstatic Discharge, and Electromagnetic Compatibility

d in 4.7.17, SSPCs shall meet the requirements of MIL-STD-461, 3

in accordance with the requirements of MIL-STD-130. Hybrid microci
FF-38534~As a minimum, the following shall be included:

minals and there shall be
) base of plug-in SSPCs,
SSPC. For hermetically

nd/or RTCA/DO-160 as

cuits shall be marked in

b. Rated output voltage and current

C.

Terminal designation

d. Manufacturing date code and CAGE code in accordance with MIL-PRF-38534.

e.

Electrostatic discharge (ESD) identifier per MIL-STD-1686, as applicable.

As space permits, additional optional markings may be provided as specified.

! Bending of solder and plug-in terminals shall not be necessarily construed as damaged provided that they can be

reformed in a manner to

permit proper mating with the applicable socket.
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3.9 Workmanship

Workmanship shall be in accordance with MIL-HDBK-454, Guideline 9. For hybrid microcircuits, workmanship criteria
shall be in accordance with MIL-PRF-38534. All procedures and processing shall be documented and controlled by
appropriate specifications, i.e., ISO-9000, etc.

3.10 Reliability

When operated within the environmental and operational limits specified herein, the SSPCs shall achieve a reliability rate

expressed in a mean time between failures (MTBF), as specified in the specification sheet.
inability to provide all the performance characteristics specified herein.

analysis per MIL-HDBK-217 or equivalent.

Failure is defined as the
Reliability requirements may be verified by

3.11 Maintainability

The SSPC and its comp
or maintenance actions.

4. QUALITY ASSURAN
4.1  Responsibility for |
Unless otherwise specif
inspection requirements
his own or any other faci

4.2 Responsibility for ¢

All items must meet all réquirements of Sections 3 and-4. The inspection set forth in this standa

the supplier's overall ins
shall not relieve the sup
the contract.

4.3

Unless otherwise specifi
"General Requirements'
Requirements" of MIL-S]

4.3.1 Load Conditions

Inspection Conditipns

bnents shall meet the requirements of this specification without the ineed

CE PROVISIONS

nspection

ed in the contract or purchase order, the supplier is responsible fo
as specified herein. Except as otherwise specified in the contract or org
ities suitable for the performance of the inspection requirements specifie
Compliance

pection system or quality program. The absence of any inspection requ
lier of the responsibility of assuring that all products or supplies comply

ed herein, all inspections shall be performed in accordance with test c
[D-883¢

During Test

for any routine servicing

the performance of all
er, the supplier may use
d herein.

'd shall become a part of
irements in the standard
with all requirements of

bnditions specified in the

of MIL-STD-810, or for hybrid microcircuits, the test conditions specified in the "General

Full load shall imply operation by the specified control parameters with the maximum rated voltage.

4.3.2 Connections

When applicable, testing of SSPCs with plug-in terminations shall be performed with the appropriate or specified socket
or connector mated to the SSPC.

4.3.3 Heat Removal

Heat removal apparatus shall consist of a heat sink of known characteristics (see 3.4.2.2) that can be adjusted and
monitored to provide the cooling necessary to prevent the heat sink temperature from exceeding the specified maximum.
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4.3.4 Temperature Stabilization of Test ltems

4.3.4.1 Non-operating

Temperature stabilization shall occur when the case temperature does not differ more than 2 °C from the ambient

temperature.

4.3.4.2 Operating

Temperature stabilization shall occur when the case temperature does not change more than 2 °C per hour.

4.3.5 Test Equipment and Inspection Facilities

The supplier shall establ
4.4  Materials Inspectid

Materials inspection shg
SSPCs are in accordanc
4.4.1 Hybrid Microcirc

Hybrid microcircuits sha

screening, satisfied by syiccessful completion of the Quality Conformanice Inspection testing for

specified in MIL-PRF-38

4411 Sample sizes,
4.41.2 End point ele

specification s
4.5

Qualification inspection
from a production lot.
451 Sample Size

The number of SSPCs td

Qualification Test and Inspection

sh and maintain a calibration system in accordance with ISO-10012-1,01
n

Il consist of certification supported by verifying data that the“material
b with the applicable referenced specifications prior to such-fabrication.

its
| meet the inspection requirements, including élement evaluation, proc
534
testing frequency, and data reporting'shall be as specified in MIL-PRF-3

ctrical testing parameters for Groups A and C testing shall be as sp)
heet.

ANSI Z540-1.

5 used in fabricating the

Ess controls, and device
broups A, B, C, and D as

B534.

ecified in the applicable

shall be performed at a laboratory acceptable to the qualifying activity ¢n sample units selected

besubjected to qualification inspection shall be as specified in Table 1.

4.5.2 Inspection Routi

[S]

The sample shall be subjected to the inspections specified in Table 1, in the order shown. All sample units shall be
subjected to the inspections of Group I. The sample shall then be divided as specified in Table 1, for Groups Il and Il (as
applicable) and subjected to the inspections for their particular group.

4.5.21

Groups B, C, and D in accordance with MIL-PRF-38534.

Optionally for hybrid microcircuits, Groups Il and lll of Table 1 may be satisfied by successful completion of
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TABLE 1 - QUALIFICATION/GROUP C INSPECTION

No. of Sample No. of
Requirement Method Units to be Failures
Examination for Test Paragraph Paragraph Tested Allowed
Group |
Visual & mechanical examination: External | 3.3,3.4,3.8,3.9 | 4.71
Solderability 3.4.3.1.2 4.7.2
Seal 3.4.2. 4.7.3
Dielectric withstanding voltage 3.5.1 4.7.4
Insulation Resistance 3.5.2 4.7.5
Electrical Characteristics:
Control signal 3.6.1 4.7.6.1
Turn-off time and turn-on time 3.6.2 4.76.2
Load voltage risg and fall time 3.6.3 4.7.6.3
Isolation 3.6.4 476.4
Control and BIT signals 3.6.5 4.7.6:5
Voltage drop 3.6.6 4.7.6.6
Off state leakage current 3.6.7 4.7.6.7
Power dissipation 3.6.8 4.7.6.8
Overload characieristics
Current limiting 3.6.9.1 4.7.6.9.1
Non-repetitive {rip 3.6:9.1.1 4.7.6.9.2(a)
Repetitive trip 36.9.1.2 4.7.6.9.2(b) 8 0
Trip free charagteristics 3.6.9.2 4.7.6.9.3
Ground Fault 3.6.9.3 4.76.94
Arc Fault 3.6.94 4.76.95
Reset Signal 3.6.10 4.7.6.10
State indication gnd delay- 3.6.11,3.6.11.1 | 4.7.6.11
Operating voltage transiénts 3.6.12 4.7.6.12
Transient spike dvervoltage 3.6.13 47613
Control/status transients 3.6.14 4.7.6.14
Zero voltage turn-on and zero current 3.6.15 4.7.6.15
turn-off
Common mode rejection 3.6.16 4.7.6.16
DC offset voltage 3.6.17 4.7.6.17
Stabilization time 3.6.18 4.7.6.18
Fail-safe 3.6.19 4.7.7 or

4.7.21
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TABLE 1 - QUALIFICATION/GROUP C INSPECTION (CONTINUED)

No. of No. of
Requirement Method Sample Units Failures
Examination for Test Paragraph Paragraph to be Tested Allowed
Group Il
Thermal shock 3.7 4.7.8
Vibration 3.7 4.7.10
Acceleration 3.7 4.7.11
Salt fog 3.7 4712 4 0
Temperature altitude 3.7 4,713
Terminal strength 3.7.2 4.7.14
Humidity 3.7 4.7.15
Operational tenjperature extremes | 3.7 4.7.9
Visual and mechanical examination | 3.3,3.4,3.8,3.9 | 4.7.1
Grioup I
Electromagneti¢ compatibility 3.7.3 4,717
Terminal strength 3.7.2 4.7.14
Shock 3.7 4.7A48
Life 1/ 3.7 43719
Seal 3.4.2.1 4.7.3
Electrical charagteristics: 4 0
Control signal 3.6.1 4.7.6.1
Turn-on time ar(d turn-off time 3.6.2 4.7.6.2
Control and BIT]| signals 3.6.5 4.7.6.5
Output voltage ¢irop 3:6.6 4.7.6.6
Power dissipatipn 3.6.8 4.7.6.8
Visual & mechahical examination 3.3,34,38,39 |4.71
1/ Four extra spmples_(a‘total of 8) shall be subjected to life test.
4.5.3 Retention of Qu4lification

To retain qualification, the supplier shall forward, at 24-month intervals, to the qualifying activity, a summary of Group A
tests (Table 2), indicating as a minimum the number of lots which passed and the number which failed, and the complete
results of Group B tests (Table 3), including the number and type of any part failure. The summary shall include those
tests performed during the 24-month period. If the summary of the test results indicates nonconformance with
specification requirements, action shall be taken to remove the failing product from the qualified products list. Failure to
submit the summary shall result in loss of qualification for that product. In addition to the periodic submission of
inspection data, the supplier shall immediately notify the qualifying activity at any time during the 24-month period that the
inspection data indicates failure of the qualified product to meet the requirements of the specification. In the event that no
production occurred during the reporting period, a report to that effect shall be submitted.
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TABLE 2 - GROUP A INSPECTION

Requirement Method No. of Sample Units
Examination or Test Paragraph Paragraph to be Inspected
Group |
Dielectric withstanding voltage 3.51 4741 100%
Insulation resistance 3.5.2 4.7.5 Inspection
Electrical characteristics:
Control signal 3.6.1 4.7.61 AQL Not Applicable
Turn-on and turn-off time 3.6.2 4.7.6.2
Load voltage rise and fall time 3.6.3 4.7.6.3
Control and BIT signals 3.6.5 4.7.6.5
Voltage drop 3.6.6 4.7.6.6
Off state leakage current 3.6.7 4.7.6.7
Overload characteristics 3.6.9 4.7.6.9
Reset signal 3.6.10 4.7.6-10
State indicatiop and delay 3.6.11,3.6.11.1 | 47611
Zero voltage cfossover turn-on and zero 3.6.15 4:7.6.15
current crosgover turn-off
DC offset volfage 3.6.17 4.7.6.17
Group Il 100% Inspection
Visual & Mechahical Examination (external) | 3.3,3.4,3.8,3.9 | 4.7.1 AQL % Pefective
Major 1{0%
Minor 4]0%
TABLE 3 - GROUP B INSPECTION
No. of No. of
Requirement Method Sample Units Failures
Examination or Test Paragraph Paragraph to be Tested Allowed
Dielectric withsfanding voltage 3.5.1 4.7.4.1
Insulation resisjance 3.5.2 4.7.5
Turn-on and turn-offtime 362 47762 2 0
Control and BIT signals 3.6.3 4.7.6.5
Power dissipation 3.6.8 4.7.6.8
Operating voltage transient 3.6.12 4.7.6.12
Thermal shock 3.7 4.7.8
Seal 3.4.2.1 4.7.3
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4.6 Quality Conformance Inspection

4.6.1

Inspection of Product for Delivery

Inspection of product for delivery shall consist of Group A inspection. Except as specified in 4.6.3.2, delivery of products
which have passed Group A inspection shall not be delayed pending the results of the Group B and C inspections.

4.6.1.1 Inspection Lot

An inspection lot, as far as practicable, shall consist of all SSPCs of the same enclosure, and configuration, produced
under essentially the same conditions within a period not to exceed four weeks, and offered for inspection at one time.

4.6.1.2 Group A Inspe

ction

Group A inspection shall
4.6.1.2.1

Sampling plan shall be 2

with MIL-STD-1916 for general inspection level Il. Acceptable Quality Level/(AQL) shall be a

Table 2. Samples which
with MIL-STD-1916.
4.6.1.2.2 Disposition @

Sample units which hav
purchase order.

46.1.2.3 Rejection Sg

Rejection samples for Group A-I may be reworked ‘once and resubmitted for inspection.

4.6.2 Periodic Inspecti
Periodic inspection shall
4.6.2.1 Group B Inspe

Group B inspection shall
for hybrid microcircuits, ¢

Sampling Plan

consist of the examinations and tests specified in Table 2, in the orders

s specified in Table 2. Statistical sampling and inspection‘for Group A-

fail Group A-ll may be reworked and resubmitted ¢sing the tightening

f Sample Units

b been subjected to and have passed, Group A inspection shall be del

mples

pn
consist of Groups B and C inspections.
ction

consist’of the tests(s) specified in Table 3 and shall be performed in the
broup B specified in Table 3 may be satisfied by successful completion d

nown.

Il shall be in accordance
5 specified in Group A-lI
nspection in accordance

vered on the contract or

order shown. Optionally
f Group B in accordance

with MIL-PRF-38534.

4.6.2.1.1 Sampling Plan

The number of sample units specified in Table 3 shall be selected every six months from inspection lots which have
passed Group A inspection.

4.6.2.1.2 Rejected Lots

If an inspection lot is rejected, the supplier may rework it to correct the defects, or screen out the defective units, and
resubmit for inspection. Re-submittal lots shall be subjected to Groups A and B inspection. Such lots shall be separated
from new lots, and shall be clearly identified as reworked lots.

4.6.2.1.3 Disposition of Sample Units

Sample units that have been subjected to a Group B inspection shall not be delivered on the contract or purchase order
unless otherwise specified.
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46.3

Group C Inspection

Optionally for hybrid microcircuits, Group C test requirements specified in Table 1 shall be satisfied by successful
completion of Group C in accordance with MIL-PRF-38534.

4.6.3.1 Sampling Plan

Every 24 months, sample units from inspection lots that have passed Group B inspection shall be subjected to the
inspections of Table 1, performed in the order shown.

4.6.3.2

Disposition of Sample Units

Unless otherwise specified, sample units which have been subjected to Group C inspection shall not be delivered on the

contract or purchase ord

4.6.3.3 Noncomplianc
If a sample fails to pass

or processes, or both,

conditions, with essentig
Acceptance of the prodd
taken. After the correc
Groups A and B inspecti
has shown that the corre
4.6.4 Inspection of Prg
Sample packages or pa
storage shall be in accor

er.

a)

-

Sroup C inspection, specified in Table 1, the supplier shall take’correctiy
Aas warranted, on all units of product which were manufactured und
lly the same materials, processes, etc., and which are‘considered suli

ive action has been taken, Group C inspection:shall be repeated on
bns may be re-instituted; however, final acceptanee shall be withheld ur]
ctive action was successful.

paration for Delivery

Cks and the inspection of the preservation, packaging, packing, and ni
Hance with the requirements of Section 5.

4.7 Methods of Exami

NOTE: For verification

4.7.1

ation and Tests

e action on the materials
er essentially the same
ject to the same failure.

ct shall be discontinued until corrective action, acegptable to the procyring authority, has been

additional sample units.
til Group C re-inspection

arking for shipment and

d testing, MIL-STD-883, MIL-STD-202, MIL-STD-810, or RTCA DO-16( may be used, based on
manufacturing tgchnology and application.

Visual and Mechanical Examination

SSPCs shall be examingd to verify. that the materials, external design and construction, physical
workmanship are in accqrdance with the applicable requirements.

limensions, marking and

4.7.2 Solderability

When applicable, SSPCs shall be tested in accordance with Method 208 of MIL-STD-202 or Method 2003 of MIL-STD-

883. The following shall

a.

apply:

All terminations of each part shall be tested.

b. Depth of immersion in flux and solder - Leads shall be immersed to within 1/16 in of the seal or case.
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4.7.3 Seal

Hermetically sealed SSPCs shall be tested in accordance with Method 1014 of MIL-STD-883. The following shall apply:
(subject to determination by Farshid)

a. Test Condition - Gross leak and fine leak.
b. Measurements after test - Not applicable.
4.7.4 Dielectric Withstanding Voltage

SSPCs shall be tested as specified in 4.7.4.1 and 4.7.4.2.

4741 At Atmospheri¢ Pressure
SSPCs shall be tested in accordance with Method 301 of MIL-STD-202. The following details shall apply:
a. Preparation - Not applicable.

b. Test voltage - As specified in the specification sheet.
c. Nature of potential - fc.

d. Points of application|- All terminals shall be shorted together and.the test voltage applied frgm terminals to case and
mutually isolated sedtions of the device.

e. Leakage current - 1mha maximum.

f. Following these tesfs, SSPCs shall be examined _for evidence of arcing, flashover, inqulation breakdown, and
damage.

g. Measurements after fest - Insulation resistance as specified in 4.7.5.
4.7.4.2 At Reduced Barometric Pressure

SSPCs specified for opération above_10,000 ft shall be tested in accordance with Method 10p of MIL-STD-202. The
following details shall apply:

a. Method of mounting | Narmal mounting means.

b. Test condition - D or as speciftedimthe individuat specification.

c. Test requirements at reduced pressure - As specified in 4.7.4.1 except test voltage shall be as specified in the
specification sheet.

4.7.5 Insulation Resistance
SSPCs shall be tested in accordance with Method 302 of MIL-STD-202 or Method 1003 of MIL-STD-883, as applicable.
4.7.6 Electrical Characteristics

When performing electrical tests, the SSPCs shall be mounted on a suitable heat sink (see 4.3.3).
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4.7.6.1 Control Signal

The control signal shall be verified as specified in 4.7.6.1.1 and 4.7.6.1.2. If an enable/bias signal is used, testing in both

the ON and OFF state of

4.7.6.1.1

this signal shall be performed.

Turn-on Signal

With the SSPC connected as shown in Figure 1, apply rated supply voltage and adjust the load resistance for rated load
+5/-0%. Apply the minimum turn-on signal with the control function generator and note that the SSPC turns ON.

4.7.6.1.2 Turn-off sign

al

With the SSPC ON at rated control signal, apply the maximum turn-off signal with the function generator and note that the

SSPC turns OFF.

476.2 Turn-onand T

Lirn-off Time

Measure turn-on and turm-off times with the SSPC operated as in 4.7.6.1.1 and 4.7.641.2.

4.7.6.3 Load Voltage |

Measure the rise and fall

4.7.6.4 Isolation

The power-in terminal, p
shall be shorted togethg
ground and power groun

4.7.6.5 Control and BI

Rise and Fall Time

times with the SSPC operated as in 4.7.6.1.1 and\4.7.6.1.2.

pbwer-out terminal, and power-ground terminal shall be shorted together
r. The points of voltage application\as specified in the specification s
H terminals. Electrification time shall be two minutes maximum.

T Signal Levels

With rated supply voltage applied, apply controlsignal level, and BIT signal level as specified ang

or voltage. Repeat tes
specified, the signal shal

4.7.6.6 Voltage Drop

With the SSPC connects
while operating at 10, 50

| for each control and* BIT signal level specified. Where maximum
be applied for 10-min without damage to the SSPC.

d as shown in Figure 1, measure the voltage between the power-in ang
and_100% rated load. For ac SSPCs, a true RMS voltmeter shall be us

All remaining terminals
heet shall be the signal

measure control current
control signal levels are

the power-out terminals
ed.

4.7.6.7 Leakage Curre

Tt

Connect the SSPC as shown in Figure 1 with the load resistance adjusted for maximum of 10 Q and rated supply voltage
applied to the power in terminal with the control circuit commanded OFF. Read the leakage current.

4.7.6.8

Power Dissipation

Connect the SSPC as shown in Figure 1 with the load resistance adjusted for short circuit, rated supply voltage applied to
the power in terminal, and the SSPC commanded OFF. Calculate the power dissipation for the OFF state, including bias
and control. With the SSPC commanded ON, calculate the power dissipation for the ON state for loads of 10, 50, and
100% rated load, unless otherwise specified in the specification sheet, including bias and control power.
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4.7.6.9 Fault Detection and Response Characteristics Tests

4.7.6.9.1  Current Limiting

Connect the SSPC as shown in Figure 1. With the SSPC OFF, adjust the load resistor for short circuit and apply rated
supply voltage. While monitoring the SSPC output current, enable the SSPC and measure the let through current level
and the current limit level.

4.7.6.9.2 Trip Time

Connect the SSPC as shown in Figure 1.

a. Non-repetitive trip: With rated supply voltage, verify that the SSPC meets the trip characteristics at various current
levels as specified infthe specification sheet.

b. Repetitive trip: With|rated supply voltage and load resistor adjusted for the specified‘faulf currents, verify that the
SSPC meets the repetitive reset requirements as specified in the specification sheet. Reapply control signal the
number of times at the intervals as specified in the specification sheet.

c. Instantaneous Trip: Vith rated supply voltage and load resistor adjusted to-less than 1 milliohm, verify that the SSPC
meets the instantandous trip characteristics.

4.7.6.9.3 Trip-free Characteristics
Connect the SSPC as shown in Figure 1. Apply rated voltage, adjust load resistor for short grcuit, and command the
SSPC ON. Observe the| SSPC trips out. Reset the SSPC and.command SSPC ON. Maintain the ON command for one
minute minimum and verjfy that the SSPC resets and trips only*once.
4.76.94 Ground Faulf
When ground fault protegtion is specified, testing will be as required by the detail specification.

4.7.6.9.5 Arc Fault

When arc fault protectior] is specified, testing will be as required by the detail specification.

4.7.6.10 Reset Functio

Connect the SSPC as shownin Figure 1. Apply rated supply voltage and adjust the load registance for 200 +0/-10%
rated load. Adjust contijolZfunction generator for nominal control signal Apply the turn-on sighal and observe that the
SSPC turns on. Observ e turn-on signal after the
maximum application time to reset specified in the specmcatlon sheet. Observe that the SSPC does reset.

4.7.6.11 State Indication Signal(s)

Connect the SSPC as shown in Figure 1. Apply rated voltage and adjust the load resistance for 100% rated load. Apply
an OFF command to the control input. Monitor the specified state indication feedback to verify normal OFF operation and
delay times. Apply an ON command to the control input and verify normal ON operation and delay times. Reduce the
load current below the indication threshold. Increase the load current above the trip threshold and observe that the SSPC
trips and verify specified trip indication and delay times.
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4.7.6.12 Operating Voltage Transients

Connect the SSPC as shown in Figure 1. Adjust load resistor for rated load. Transients shall be as specified by MIL-
STD-704 or RTCA/DO-160.

a. OFF state. Adjust control function generator for specified maximum turn-off signal. Apply rated supply voltage for at
least 5 s and then apply a voltage transient specified. Repeat test for each voltage transient specified. The SSPC
shall not be damaged or turn on as a result of transients.

b. ON state. For normally OFF SSPCs. Adjust control function generator for specified minimum turn-on signal. Apply
rated supply voltage for at least 5 s and then apply a voltage transient specified. Repeat test for each voltage
transient specified.

4.7.6.13 Transient Spike Overvoltage
Connect the SSPC as ghown in Figure 1. Adjust load resistor for rated load and controlsignal for the turn-off signal
specified in the specificgtion sheet. Apply spike waveform, as specified below, to the pewer ingut terminal of the SSPC.
The transient shall then e applied to the power output terminal of the SSPC. The 600 V DC soufce shall have 50 (x10%)
ohm impedance and shall satisfy the following requirements:
a. Open-circuit voltage:| +600 V peak

b. Risetime: 0.9 us+ (.2 ys

c. Falltime: 10.0 uys+ 1.0 ys

d. Pulsewidth (50% amplitude points): 5.0 ys + 0.1 ps

e. Repetition rate (aperjodic): Not greater than 50 Hz

f.  Source energy capability: Not less than 0.01 joule

4.7.6.14 Control Input/3tatus Signal Transients

The following transients ghall be applied between the signal ground terminal and the control terfinal (source impedance
is 250 Q).

a. Atrain of ten pulses pf +100:\»peak amplitude and 100 ps duration each, repeated 10 times at 3-s intervals.

b. Repeat test (a) betwgemall pairs of active terminals on the SSPC.

4.7.6.15 Zero Voltage Turn-On (ZVTO) and Zero Current Turn-Off (ZCTO)

Connect the SSPC as shown in Figure 1. Apply rated supply voltage and adjust load impedance for rated load with a
45% lagging power factor. Apply the nominal turn-on signal and subsequently apply the nominal turn-off signal. Monitor
the load voltage and current. Repeat test 10 times. Adjust the load impedance to reduce the load current below the
specified minimum and repeat.

4.7.6.16 Common Mode Rejection
With a common mode signal of +10 V peak swept from 1.0 to 100 Hz applied between the signal ground and power

ground (Figure 1) and with an ON command, verify that the SSPC does not turn OFF or does not intermittently operate
between ON and OFF. Repeat the test except with an OFF command and verify that the SSPC does not turn ON.
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4.7.6.17 DC Offset Voltage (ac SSPCs)

Connect the SSPC conn

current values between 10 and 100% of rating (10% P.F. > lagging to 10% leading).

ected as shown in Figure 1.

Apply rated line voltage and adjust the load impedance to provide
With a short circuit applied to the

SSPC from line terminal to load terminal, measure the dc content of the ac supply. Remove the short circuit and measure

the dc content at the load terminal.

shall not exceed the valu

4.7.6.18 Stabilization Ti

Connect the SSPC conn

rated current, and supply voltage off, turn-on supply voltage and monitor load current.
Remove the supply voltage for sufficient time to

through the load greate

e specified in the specification sheet.
me
ected as shown in Figure 1.

Verify
r than specified in the specification sheet.

The difference in the two measurements is the dc offset introduced by the SSPC and

With the control input set to its logic off state, the load adjusted for

no transient current flow

stabilize the SSPC volta
monitor only when the S
sheet and that the currg
duration as specified in
established following the

4.7.7 Fail-safe

The specified number of

specified in the specification sheet across any solid state device. Connéct one of these shor

Figure 1. Adjust load re

record time fail-safe elefent takes to clear.

fail-safe tests shall be co
4.7.8 Thermal Shock

SSPCs shall be tested ir
as specified.

4.7.9 Operation at Ten

The SSPC shall be teste

jes at zero and apply an ON command to the SSPC. Switch supply vol
SPC voltage reaches the necessary level within the time interval as(spée
nt exhibits no switching transients. Interrupt the supply voltagetio p
the specification sheet with the SSPC still commanded ONcy ' Verify
power outages within the time interval specified in the specification sheg

SSPCs must be constructed with their "pass sections" intentionally sh
sistors for values of current as specified in thé’specification sheet. App

Repeat for each value specified in the specificatid
hducted with the SSPC in an explosive atmosphere as specified in Meth

accordance with Method 1011 of MIL-STD-883, or applicable test met

nperature Extremes

H for operation at'temperature extremes in accordance with the following

re - Whilende-energized, the SSPC shall be soaked for 2 h minimurn
in minimuUm ambient temperatures specified. At the end of the soak
k temperature, the SSPC shall meet the requirements of Table 4.

age to rated voltage and
cified in the specification
ovide the power outage
that load current is re-
t.

orted with resistance as
ted SSPCs as shown in
y rated load voltage and
n sheet. If specified, all
pd 109 of MIL-STD-202.

nod of RTCA DO-160, or

h while mounted on the
period while maintaining

the control signal to the

minimum turn ON value for normally OFF and then for maximum ON value for normally ON. Monitor the output
voltage wave form and measure the voltage drop between the power-in and power-out terminals when the SSPC’s

a. Minimum Temperatu
appropriate heat sin
the specified heat sir

b. Temperature Range
temperature is at the

C.

maximum specified stabilized temperature.

Maximum Temperature - While de-energized, the SSPC shall be soaked for 2 h minimum while mounted on the

appropriate heat sink at the maximum heat sink temperature specified. At the end of the soak period, while
maintaining the specified heat sink temperature, the SSPC shall meet the requirements of Table 4.

4.7.10 Vibration

SSPCs shall be tested in accordance with Method 2005 of MIL-STD-883 or Procedure |, Method 514 of MIL-STD-810 or
applicable test method of RTCA DO-160 as appropriate for the application. Figure 2 is an example of a vibration level
curve.


https://saenorm.com/api/?name=32cb432fd2ff1d05297f33b2ba4d2470

SAE AS4805 - 25 -

TABLE 4 - PERFORMANCE UNDER ENVIRONMENTAL CONDITIONS

Test
Paragraph Requirement Paragraph
3.6."
¥ = 1 2 3 4 5 6 7 8 9 10
4.7.8 X X X X X X X X X X
4.7.9 # # # # # # # # # #
4.7.10 X X X X X X X X X X
4.7.11 X X X X X X X X X X
4712 X X X X X X X X X X
4713 # # # # # # # # # #
4.7.15 # # # # # # # # # #
4.7.16 X X X X X X X X X X
4.7.18 X X X X X X X X X X
4.7.19 # # # # # # # # # #
4.7.20 X X X X X X X X X X
3.6."
*= 11 12 13 14 15 16 17 18 4.7.1
4.7.8 X X X X X X X X X
4.7.9 # # # # # # # # X
4.7.10 X X X X X X X X X
4.7.11 X X X X X X X X X
4712 X X X X X X X X X
4713 # # # # # # # # X
4.7.15 # # # # # # # # X
4.7.16 X X X X X X X X X
4.7.18 X X X X X X X X X
4.7.19 # # # # # # # # X
4.7.20 X X X X X X X X X
# - Measuremerjt performed during test.
X - Measurement performed after test:
4.7.11 Acceleration
SSPCs shall be tested in accordance with Method 2001 of MIL-STD-883 or Procedure Il, Methodl 513 of MIL-STD-810 or
applicable test method of RTCAPO-160 as appropriate for the application.
4.7.12 SaltFog

SSPCs shall be tested in accordance with Method 1009 of MIL-STD-883 or Method 509 of MIL-STD-810 or applicable
test method of RTCA DO-160 as appropriate for the application.

4.7.13 Temperature-altitude

SSPCs shall be tested in accordance with Procedure Ill, Method 520.2 of MIL-STD-810 or applicable test method of
RTCA DO-160. The following details and exceptions shall apply:

a. The maximum and minimum temperatures and the maximum altitude shall be as specified in the specification sheet.
Vibration and humidity stresses are not required.

b. Testitem operation - Full load.
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