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RATIONALE

This standard was developed by SAE International. It defines implementation requirements for the electrical interface

Micro Munitions

- a
N —

MR NDND NN
N =2 a
WN -

N A aa
AR WN -

between Hosts and Micre-Munitions—The-intent of this-standard-is-to-minimize prr\lifnrnfinn of elecirical interfaces between
and ass$ociated Hosts and thereby promote interoperability of Micro Munitionssag¢ross different programs

and services. This document was revised to incorporate editorial and technical comments received and coordinated by

SAE AS-1B1 Micro Munjitions Interface Task Group.

AS5726A has been reaffirmed to comply with the SAE Five-Year Review policy.
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1. SCOPE

This standard only defines interconnect, electrical and logical (functional) requirements for the interface between a Micro
Munition and the Host. The physical and mechanical interface between the Micro Munition and Host is undefined.
Individual programs will define the relevant requirements for physical and mechanical interfaces in the Interface Control
Document (ICD) or system specifications. It is acknowledged that this does not guarantee full interoperability of Interface
for Micro Munitions (IMM) interfaces until further standardization is achieved.

1.1 Purpose

The purpose of this standard is to minimize proliferation of divergent electrical interfaces between the Host and Micro
Munitions to promote interoperability across different programs and services.

1.2 Application

This standard applies t¢ all Hosts and Micro Munitions that electrically interface with each othér A Micro Munition is a
weapon characterized Hy a mass up to 25 kg and a minimum outer diameter of 38 millimeters: Qther munitions may use
this standard.

2. APPLICABLE DOCUMENTS

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications
shall apply. The applicaple issue of other publications shall be the issue in effect on the date of the purchase order. In the
event of conflict betwgen the text of this document and references cited herein, the text ¢f this document takes
precedence. Nothing in fthis document, however, supersedes applicabléJaws and regulations unlgss a specific exemption
has been obtained.

2.1 General
The documents listed in|this section are referenced in Sections 3, 4, and 5 of this standard. This gection does not include
documents cited in othgr sections of this standard or recommended for additional information pr as examples. While
every effort has been mpde to ensure the completengss of this list, document users are cautioned that they must meet all
specified requirements documents cited in Sections 3; 4, and 5 of this standard, whether or not thgy are listed.

2.1.1  SAE Publicatiorfs

Available from SAE Intefnational, 400 Gommonwealth Drive, Warrendale, PA 15096-0001, Tel: 87[7-606-7323 (inside USA
and Canada) or 724-776-4970 (outside"USA), www.sae.org.

AS5653 High Sgeed Network for MIL-STD-1760

AS39029/56  Contacts Electrical Connector, Socket, Crimp Removable (For MIL-C-38999 Series |, Ill, and IV
Connectetsy

AS39029/58  Contacts, Electrical Connector, Pin, Crimp Removable (For MIL-C-24308, MIL-C-38999 Series |, II, I,
and 1V, and MIL-C-55302/69 and MIL-C-83733 Connectors)

2.1.2 ANSI Publications

Available from American National Standards Institute, 25 West 43rd Street, 4th Floor, New York, NY 10036-8002, Tel:
212-642-4900, www.ansi.org.

FC-PI ANSI INCITS 352-2002 Fibre Channel - Physical Interfaces
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2.1.3 U.S. Government Publications

Available from DLA Document Services, Building 4/D, 700 Robbins Avenue, Philadelphia, PA 19111-5094, Tel: 215-697-
6396, http://quicksearch.dla.mil/.

MIL-DTL-38999L Connectors, Electrical, Circular, Miniature, High Density, Quick Disconnect (Bayonet,
Threaded, and Breech Coupling), Environment Resistant, Removable Crimp and
Hermetic Solder Contacts, General Specification For

MIL-DTL-38999L Supplement 1 Connectors, Electrical, Circular, Miniature, High Density, Quick Disconnect (Bayonet,
Threaded, and Breech Coupling), Environment Resistant, Removable Crimp and
Hermetic Solder Contacts, General Specification For

MS27488N Plug, End Seal, Electrical Connector

MIL-STD-1760E Interface Standard For Aircraft/Store Electrical Interconnection)Bystem
2.2 Order of Precedence
In the event of a conflict|between the text of this document and the references cited herein, the text of this document takes
precedence. Nothing in[this document, however, supersedes applicable laws and regulations unlgss a specific exemption
has been obtained.
3. DEFINITIONS
3.1 Definitions
Definitions applicable to|this standard are as follows.
3.1.1  Host
Any system capable of|carrying, interfacing with, and-employing Micro Munitions. The term inclides Platforms such as
aircraft, ground vehicle| (armored vehicles, trucks)) armed man portable, installations, nautical vehicle (boat, ship or
submersible), cruise migsiles, and Micro Munition Carriage Systems.
3.1.2 Electrical Interfgce Types

The two electrical interfgce types forthe Host/Micro Munition electrical interconnection system are(specified below.

3.1.2.1  Micro Munition Host Interface (MMHI)

The electrical interface Tn the Host structure where the Micro Munition is electrically connected either directly (blind mate)
or via an interconnectingumbiticat-cabte:

3.1.2.2 Interface for Micro Munitions (IMM)

The electrical interface on the Micro Munition external structure or interconnecting umbilical cable that mates with an
MMHI.

3.1.3  Micro Munition
A Micro Munition is a weapon typically characterized by a mass up to 25 kg and a minimum outer diameter of 38 mm.
3.1.4 Fibre Channel (FC)

FC is the name for a high-speed network standard defined by a series of ANSI INCITS standards.
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3.1.5 Safety Critical

An interface operation (electrical, logical or a combination of both) at the MMHI or IMM is deemed safety critical when it
causes the Micro Munition to perform functions that have the potential to generate Micro Munition behavior that may
present a hazard to the Host, crew or ground handling personnel.

3.2 Acronyms and Abbreviations

The following acronyms and abbreviations are applicable.

AC Alternating Current

ANSI American National Standards Institute
dBV Decibelpvottagerefative-to-t+Vott
DC Direct Qurrent

DFC Down Fjibre Channel

ENB Enable

F Frequemcy

FC Fibre Channel

FC-PI Fibre Channel — Physical Interface
GHz Gigahertz

ICD Interfaceg Control Document

IMM Interfacg for Micro Munitions
INCITS Internatjonal Committee for-formation Technology Standards
kg Kilogram

kohm Kilohm

MHz Megahgrtz

MMHI Micro Munition Host Interface

ms Milliseconds

ns Nanoseconds

mV Millivolt

RD Receive Data

D Transmit Data

UFC Up Fibre Channel


https://saenorm.com/api/?name=e76fc9092a7ee91102f74b57fc4c1ecf

Page 6 of 29

SAE INTERNATIONAL ASS5726™A
uH Microhenry

\Y Volt

W Watt

4. GENERAL

4.1 Interface Set and Classes

The interface set, as shown in Figure 1, consists of interfaces for digital data transfer, discrete signals, and power. Data
and power share the same physical interfaces. Detailed electrical requirements for each of these interfaces at the MMHI
and IMM are specified in Section 5.

Two IMM classes are dg

Class | provides 28 V D)
85 W continuous.

Class Il provides 56 V [
200 W continuous.

For either Class | or Cla

£ ] HH LEL n lovilids el PR - H [
mieu, providitty UliciTrit Lapaullilics UVTT T odlTic STU UT Py sital TTeTiay

C regulated power on the Operating Power interface, and the power)avai

C regulated power on the Operating Power interface, and the ‘power ava

5s |1, Safety Enable Power is 28 V DC as further specified in 5.1.4.2.

eS:

lable on this interface is

lable on this interface is

This standard includes provisions to ensure that Class | Micro Munitions will not be damaged when connected to Class I

Hosts.

Class Il Micro Munitions

may also operate with a full or diminished capability as Class | Micro Mun

MICRO MUNITION
SIGNAL SET -

tions.

—— OPERATJNG POWER —m v . — OPERATING PPWER —
H ————DPERATING POWER /UFC_H ———— :

< FC_H : P - L UFC_H

<— OPERATIIG PWR RTN —— | i ! "7 le— OPERATING PWR RTN ——
H : OPERATING POWER RETURN /UFC L ——— ;

« FC_L d ; L. UFC_L

— SAFETY §NBFOWER —» 0 SR B WER —»

NB POWER —h —— SAFETY EMB P

+— SAF ENg PWR RTN ——4 Lo

FC_H DFC_H

ie— SAF ENB PWR

RTN

FC_L DFC_L

MATED STATUS
SAFETY ENABLE DISCRETE

STRUCTURE GROUND

{ISOLATION

MMHI
; 1 NETWORK

FIGURE 1 — INTERFACE SIGNAL SET
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Figure 2 represents a concept schematic of the IMM signal set and of the interactions between Host and Micro Munition

functional circuits.

HOST MICRO MUNITION

AQ‘M

Munition
Safety Enable

Receiver

MMHI | IMM
SAFETY ENABLE DISCRETE - I SAFETY ENABLE DISCRETE -
|
E
I
MATED STATUS | MATED STATUS
B ‘ 10K
J0KQ I £10%
£10% I
I
Filtered + v | Munition
Operating ——— _l. mated status Operating
Power Supply _ =T excitation voltage | Power
% |
v OPERATING ‘ OPERATING
750 POWERIUFC-H (®Y 7% | (% 7®\ POWER/UFC-H 750
Ll |
t
| AN ) I
Receiver
I
_| | | Il
! FN AT
50 OPERATING OPERATING
POWER RETURN/ I POWER RETURN/
—’\/\/\/? UFC-L | UFC-L
750
I
I
J_ | !
Filtered 1 ‘
Safety Enable ——| | Power
Power Supply 1 ‘
I
" SAFETY ENABLE ‘ SAFETY ENABLE
750 POWERIDFC-H | POWER/DFC-H 750
v A « L
| < .
Driver SAFETY ENABLE | SAFETY ENABLE
POWER RETURN/ POWER RETURN/
I £ |
D L
STRUCTURE ‘ STRUCTURE
750 GROUND | GROUND 750
AN W
/J7 Chassis/ | Chassis/ /J7
Enclosure | Enclosure

411 Overlay of Digital Data and Power |nterfaces
This interface provides |power and data _to the Micro Munition on the same signal pair. Data fro

transferred on the samp signal pain.as Operating Power and Operating Power Return. Data

m the Micro Munition is
o the Micro Munition is

transferred on the samg signal paihyas Safety Enable Power and Safety Enable Power Return. This is accomplished by

inserting a low pass filtef on thez:DC path, and a high pass filter on the data path as exemplified in

4.1.2 Digital Data Intdrfaces

Figure 2.

The digital data interface consists of a high speed network (Down Fibre Channel (DFC) and Up Fibre Channel (UFC)) in
accordance with AS5653 (High Speed Network for MIL-STD-1760) as modified by the requirements of Section 5 herein.

The Host assigns, controls, and routes FC messages to their proper destinations by means of t
the FC protocol.

4.1.3 Mated Status Interface

he services provided by

The Mated Status interface is a discrete signal path available for both the Host and Micro Munition to monitor the

electrically mated status of the other. Figure 3 depicts the use of the Mated Status interface.
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Operating Host Munition
Power
Host Isolation Munition Isolation
Network Network
Y Y Yy q 7
Operating Power /
UFC_H k
10 Kohm
+10% § Z
Mated Status L Munition
< —L+ Power
[}
Thermal SuPpIy
10 Kohm 2 Battery
+10 %
Host Isolation Munition Isolation
Network Network
YV r—— e VY Y ¥
J7 Operating Power
H Return/UFC_L MM

Note: Only DCJpath of isolation networks shown. Diodes on the Munitionh side of the interface
are assymed as part of a typical implementation, but not required by the standard.

FIGURE 3 — MATED STATUS INNERFACE SCHEMATICS
4.1.4  Safety Enable Discrete Interface

The Safety Enable Discfete interface is a low power discrete used only to enable and inhibit safefy critical Micro Munition
functions which are confmanded via the DFC interface (see 4.1.2).

CAUTION

The Safgty Enable Discrete interface is provided to enable a safety or irreversible function
within the Micro Munition. The discrete should only be enabled when the Host detgrmines
that safeaty criteria\for the Micro Munition safety or irreversible function have been met.

415 Power Interfaces

The Host supplies and controls all power to Micro Munitions through the MMHI. One Operating Power and one Safety
Enable Power source are supplied through each interface. A dedicated power return is provided through the interface for
each power source.

The Host may apply Operating Power at any time after sensing that the Micro Munition Mated Status is mated as defined
in 5.1.2.
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4151

Operating Power

Operating Power is supplied to each Micro Munition by the Host for basic operation of Micro Munition internal electronics

and performance of non

Class | Hosts supply 28

-safety-critical functions.

V DC £ 5% on the Operating Power interface.

Class Il Hosts supply 28 V DC followed by 56 V DC + 5% on the Operating Power interface.

Both Class | and Class Il Hosts may also supply a lower excitation voltage, prior to application of Operating Power, in
order to test for the presence of a Micro Munition.

4.1.5.2

Safety Enable Power i

Safety Enable Power

nctions designated as

) , " y
safety critical. The SaIty Enable Power will be energized by the Host for a maximum durLtion of 2 seconds per

application.

4.1.6  Structure Groun

The Structure Ground
minimize shock hazards

5. REQUIREMENTS

5.1 Host requirements

The interface requireme

5.1.1 Host: Mated Stg
The Host shall provide
connected to the Opera
the Operating Power R¢g

The Host shall interprg
exceeds 20% of the vo
complies with Class |, C

5.1.2 Host: Safety En

d interface

nterface provides an electrical connection between the Host and Micrg
to personnel.

hts for the Host are defined in the following sections.

tus Interface

a connection for a Mated -Status interface at the MMHI. The Mated S
ting Power Return node within the Host. The path between the Host Ma
turn node shall have awresistance of 10 kohm + 10% when measured at th
t its status as mated when the voltage between Mated Status and G
tage between Qperating Power and Operating Power Return, when the

ass I, or Mated Status excitation voltage.

bble Discrete Interface

Munition structures to

tatus interface shall be
ed Status interface and
e MMHI.

perating Power Return
bperating power voltage

The Host shall provide
connected Micro Muniti

a_Safety Enable Discrete interface at the MMHI for transferring an enable/inhibit signal to the
m—%afefy-EnabhFBismﬂe—whem-ﬂTe-enaHeﬂ-ﬁae—slnﬂ-mm-kﬁtt consent for the Micro

Munition to perform safety-critical functions, including but not limited to Commit to Separate Store or Submunition function
(bit D8) or the Fire, Launch or Release function (bit D10) of the Critical Control 1 data word in the Mission Store Control
message (see Appendix B of MIL-STD-1760) when commanded over the DFC interface. If required by the system
specification or ICD, other bits in the Critical Control 1 and Critical Control 2 words may also be interlocked with the
release consent interface. When in the inhibited state, the Safety Enable Discrete at an MMHI shall be electrically isolated
by a minimum 100 kohm at dc from the Safety Enable Discrete at all other MMHIs. The host shall require specific
authorization command(s) to generate the enabled state of the Safety Enable Discrete.
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5.1.21 Host: Voltage

Level

The voltage level measured between the Safety Enable Discrete connection and Safety Enable Power Return connection

at the MMHI shall be:
a.

(1) Enable:

Steady state conditions

Minimum voltage of 19.0 V DC

Maximum voltage of 29.4 V DC

(2) Inhibit:1.50 V DC (maximum)

b. Voltage transients shall not exceed the limits defined for Safety Enable Power.

5.1.2.2

Micro Munitions may require up to 100 milliamperes steady state through the MMHI durifg'the en
shall be able to supply that current. The Host shall comply with the requirements hereimfor Micrg

currents of 5.0 milliamp
5.1.2.3

With any resistive load

Host: Current|Level

Host: Stabiliz@tion Time

res minimum through the MMHI.

between 320 ohms and 3.8 kohm between Safety Enable Discrete an

able state and the Host
Munition imposed load

d Safety Enable Power

Return, the voltage at {he MMHI shall reach steady state levels (see“5:1.2.1.a) within 3 ms diiring transition between

enable and inhibit stateq.

5.1.2.4 Host: Enable

The Safety Enable Dis
command over the DFC|

5.1.2.5

Once the Safety Enabl
commanding of either th
of the Critical Control
maintained at that state

The Host receives
(bit 0) or Committe

(@)

Host: Duration of Application to Micro Munition

| ead Time

crete signal shall be applied to the MMHI at least 10 ms before transn
interface.

b Discrete signal hastbeen enabled by the Host to the Micro Munition
e Commit to Separate Store or Submunition D8 (bit 2) or the Fire, Launc
word in the Mission Store Control message (see Appendix B of MIL
until one of the-following conditions arises:

from the-Micro Munition, a Mission Store Monitor Message with the Fired
j to.Store or Submunition Separation (bit 2) set in the Critical Monitor 1 wa

itting any safety critical

in conjunction with the
h or Release D10 (bit 0)
STD-1760), it shall be

Launched or Released
rd.

The Host determin

(b)

ps_that the Micro Munition has prematurely terminated its preparations be|

cause of Micro Munition

failure;
(c)

5.1.2.6 Host: Ground

The Host terminates the launch sequence prematurely.

Reference

The Safety Enable Power Return connection at the MMHI shall be the ground reference for the Safety Enable Discrete

signal.
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5.1.3 Host: Fibre Channel Interface

The Host shall provide a FC interface consisting of Up Fibre Channel (UFC) and Down Fibre Channel (DFC) signals at the
MMHI for full duplex transfer of digital data. The Host shall send digital messages through the MMHI to a FC node in the
connected Micro Munition on the DFC signal connection. The Host shall receive digital messages through the MMHI from
a FC node in the connected Micro Munition on the UFC signal connection. The FC interface shall meet the requirements
specified in AS5653 except as noted below.

5.1.3.1 Host: Fibre Channel Physical Layer Characteristics

The physical layer of AS5653 at the MMHI shall comply with Fibre Channel Physical Interface [FC-PIl 100-DF-EL-S] with
the following signal assignments.

MMHI signal FC-PI signal
DFC_H B+

DFC_L TD-

UFC_H RD+

UFC_L RD-

rfaces as follows:

In addition, the physical
DFC_H also carries the
DFC_L also carries the
UFC_H also carries the
UFC_L also carries the
5.1.3.2 Host: Logical
5.1.3.21
The FC data bus shall c
5.1.3.2.2  Host: Criticg

The Host shall set Ad
(MIL-STD-1760 Table B

5.1.4 Host: Power Int

Host: Communication Rules and Messagé.Requirements

connections for the FC signals shall be overlaid with the MMHI‘%ower inte
Safety Enable Power

Safety Enable Power Return

Operating Power

Dperating Power Return

nterface Requirements

bmply with the requirements of Appendix D of MIL-STD-1760.
| Control 1 and GCritieal Control 2 Address Confirm

dress Confirm-field of Critical Control 1 (MIL-STD-1760 Table B-XIV)
-XV) to zefo when used.

prfaces

and Critical Control 2

loNANALL

The Host shall provide

4 HI g 4 1 g 4 £, o)
d STL Ul pUWTT TTTCTTalo at ©AUTT WVIVITTE, CUTTIPTISITY CUTTTITULUTTIS TUTNUpPT

Enable Power along with associated returns.

5.1.4.1

Host: Operating Power

ating Power and Safety

The Host shall provide an Operating Power interface through the MMHI for powering Micro Munition electronics and under
the assumption that all Micro Munition functions so powered are either not safety critical or that multiple safety interlocks
exist within the Micro Munition such that Micro Munition safety is not significantly degraded by activation of Operating
Power.
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51.4.11

Host: Independent Control

The Host shall be capable of sourcing and independently controlling the Operating Power interface through each MMHI.

51.4.1.2

Class | interface

Host: Voltage Level

The steady state voltage at the MMHI between the Operating Power connection and the associated Operating Power
Return connection shall be 28 V £ 5% at any load up to the full rated load of 85 W. Voltage transients less than 1 ms shall
be 28 V + 10%. All transients of duration of greater than or equal to 1 ms shall remain within steady state voltage

regulation requirement.

Class Il interface

The steady state voltagd
Return connection shall
shall be 56 V £ 10%. A
regulation requirement.

Prior to applying either
and 12.0 V DC betweer
Mated Status.

5.1.4.1.3 Host: Ripplg

Ripple shall remain und

under 10.0 mV peak to peak at 10 MHz and higher.

5.1.4.1.4 Host: Curre

The Host shall be c:
Operating Power inte
through the Class Il O

e at the MMHI between the Operating Power connection and the as§o
be 56 V t 5% at any load up to the full rated load of 200 W. Voltage’tr
Il transients of duration of greater than or equal to 1 ms shall remain wit

h Class | or Class Il interface, the Host may apply a Mated-Status excitat

and Noise

er 150 mV peak to peak for Class | or Class Il Operating Power. Noisg

ht Capacity

hpable of sourcing the maximum load current levels of Figure 4
face. The Host shall be‘\capable of sourcing the maximum load curn
perating Power interface.

ciated Operating Power
Ansients less than 1 ms
hin steady state voltage

on voltage between 3.0

Operating Power and associated Operating Power Return connection, in order to determine the

amplitude shall remain

through the Class |
rent levels of Figure 5
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Class | Operating Power
100
N
N
\,\‘
Ny CirctitProtection
10 1 — “Always Trip” Zone
Circuit Protection
“May Trip" Zone T L] 5
5 -
=4 =
z Circuit Protection
E “Never Trip” Zone 3.2
C) —
1
0 0.1 1 10 100 1000
Current-Duration (sec)
Always Trip:
75 073
|nax_|:|'.,.'er||:|ad = (0056)[—— 025] +5 fort = 200 secondg
i
e averidad = 2.0 fort = 300 seconds
Never Trip:
Imax_joad =50 fort <0.1 secands

853
£

Imax_toad = 3.2 fort =300 seconds

063
Imax_load = (U.UEE)( —0.25] +32for01 £t <300 seconds

FIGURE 4 — CLASS | MICRO MUNITION OPERATING POWER CURRENT LEVEL
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Class I Operaﬁng Power
100
N Circuit Protection
N “Always Trip” Zone
N
— %h\
10 Circurt Protection i
“May Trip” Zone 6L
6 " -\.\h
@ [ P ——
= | L | Circuit Protection 381
2 “Never Trip" Zone
5 -
1
0 0.1 1 10 100 1000
Current Buiration (sec)
Always Trip
75 0.73
bnex_overioss = (U.D?E)[T—D.Ei] +6 fort < 300 seconds
hrax_averlgan<= 6.0 fort = 300 seconds
Never Trip:
lmax 1oag =6.0 fort <0.1 seconds
a5 Jan
Imax_load = (U.DES)(?— 0.3] +3.8 for0.1=t= 100 seconds

Imax_toad = 3.8 fort =100 seconds

FIGURE 5 — CLASS Il MICRO MUNITION OPERATING POWER CURRENT LEVEL
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5.1.4.1.5 Host: Overcurrent Protection

The Host shall ensure that the current flow through the Operating Power connection does not exceed the maximum
overcurrent limits of Figure 4 for Class | Micro Munitions and Figure 5 for Class Il Micro Munitions. The Host may achieve
overcurrent protection by the deactivation of the Operating Power interface at the associated MMHI.

5.1.4.1.6 Host: Off-State Leakage Current

The off-state leakage current from the Operating Power MMHI output to its return shall be less than 1.0 milliamp DC into a
1 ohm load.

5.1.41.7 Host: Stabilization Time

When tested with a resistive load connected to the MMHI, the voltage at the MMHI Operating Power interface
shall reach steady st ithi fcati 5 of power removal at
any current up to the

ull rated load. Figure 6 depicts stabilization time.

VOLTAGE
SPECIFIED | | %y / %
INTERFACE
VOUTAGE
LEVEL U
MIN K J
—~
POWER ON
POWER POWER
OFF OFF
0.1 Vy I \l ‘
7N ) NN ,
— —— TIME

X STABILIZATION TIME Q

FIGURE 6 — STABILIZATION TIME
5.1.4.1.8 Host: Grourld Reference

The Operating Power Return connection in the MMHI shall be the ground reference for the assdciated Operating Power
connection.

5.1.4.2 Host: Safety EnablePower

A short term Safety EnabtePower-sotrce—shaltbe—providedthrotgh—theMviH-by-theHost for erforming Safety critical
functions within the Micro Munition.

CAUTION

The Safety Enable Power interface is provided to power a safety or irreversible function
within the Micro Munition. The power is enabled when the Host determines that safety
criteria for the Micro Munition safety or irreversible function have been met.
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5.1.4.21 Host: Independent Control
The Host shall be capable of sourcing and independently controlling Safety Enable Power interface through each MMHI.
5.1.4.22 Host: Voltage Level

The steady state voltage at the MMHI between the Safety Enable Power connection and the associated Safety Enable
Power Return connection shall be 28 V DC + 5% at any load up to the full rated load of 3.2 A. Voltage transients less than
1 ms shall be 28 V DC + 10%. All transients of duration of greater than or equal to 1 ms shall remain within steady state
voltage regulation requirement.

5.1.4.2.3 Host: Ripple and Noise

Ripple shall remain under 150 mV peak to peak for Safety Enable Power. Noise amplitude shall remain under 10.0 mV
peak to peak at 10 MHzrand-higher-

5.1.4.2.4 Host: Off-state Leakage Current

The off-state leakage current from the Safety Enable Power MMHI output to its return.shall be legs than 1.0 milliamp DC
into a 1 ohm load.

5.1.4.2.5 Host: Currept Capacity

The Host shall be capgble of sourcing the maximum load-current levels of Figure 7 through the Safety Enable Power
interface while also soufcing the maximum operating power load currentilevels specified in 5.1.4.1{4.

51.4.2.6 Host: Overgurrent Protection.
The Host shall ensure [that current flow through the Safety\Enable Power connection does ngt exceed the maximum

overcurrent limits of Figure 7. The Host may achieve thisccurrent limit operation by the deactivation of the Safety Enable
Power interface at the apsociated MMHI.
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Safety Enable Power
100 T b R £ e 1 1 e B B R 11
] Y
] N
] N Circuit Protection
] Always Trip” Zone
N\
Circuit Protection Ml 125
“*May Trip” Zone
10 1
6 I
=4 -
= | Circuit
= Protection
= || [|“Never Trip”
o Zone
1 '-J r
) 01 1 10 100 1000
Current Duration (seconds)

Alwayg Trip:

5 o7
nax_overload = (l.EJ[T—U.Eﬂ] +12.5 fort < 300 seconds

=125 fort = 300 seconds

nax_overload

FIGURE 7 — SARETY ENABLE POWER INTERFACE CURRENT LEVEL

5.1.4.2.7 Host: Stabil|lzation Timé

The Host shall meet the|stabilization time requirements of 5.1.4.1.7 for Safety Enable Power.

5.1.4.2.8 Host: Grourld Reference

The Safety Enable Power Return connection in the MMHI shall be the ground reference for the associated Safety Enable
Power connection.

51.4.2.9 Host: Power Application

The Host shall only energize Safety Enable Power when a determination has been made that it is safe to do so. This
power source shall be activated to the interface by the Host at least 10 ms prior to any command to the Micro Munition to
initiate a function which utilizes Safety Enable Power and shall remain activated at least 120 ms after any such command.
The maximum duration of the application of power on this interface shall be 2 seconds per employment of the Micro

Munition. See Figure 8 for timeline depiction.
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Safety Enable Power Valid Time
up to 1870 msec
The micro munition is capable of
responding to commands sent by
the host in this time period
Per5.1.4.2.9

Power On
Stabilization Time
5 msec per
51417

sent to the mi

during this time

Per 5.1

5.1.5

10 ms

Enable Lead Time
No Commands can be

Disable
min

No Comm
sent to
munition

icro munition

429

Power Off
Stabilization Time
10 msec per
5.1.4.1.7

Page 18 of 29

120 ms
ands can be
the micro
during this

time
Per5.1.4.2.9

FIGURE 8 — SAFETY ENABLE POWER TIMELINE

Host: Structure Ground Interface

The Host shall provide Ji conductive path from the MMHI structure ground interface to Host stru i
with the power limits specified in 5.1.4.1.5. The structure ground interf:

overcurrents associated
signal return path or pg
MMHI structure ground
(continuous).

5.2 Micro Munition Rq

Micro Munitions shall pr

5.2.1  Micro Munition:
The Micro Munition sha
be connected to the jun
resistance.

The Micro Munition shal
operating power and Mi
Power Return, when op
5.2.2  Micro Munition:

The Micro Munition sha
Munition shall use the §

or the Fire, Launch or Release funetion (bit D10) of the Critical Control 1 data word in the Mission

(see Appendix B of Ml
received over the DFC i

wer return path under fault conditions within the Micro Munition,” The vg
interface and the Host system ground shall be less than 0.2 A/-when (¢
quirements

pbvide IMMs with the following characteristics.

Mated Status Interface

| provide a connection for a Mated Statusiinterface at the IMM. The Mat

ction between operating power and Micro Munition internal power with a
interpret its status as unmated;when the voltage between Mated Status

prating power voltage complies with Class | or Class Il voltages. See Figu

Safety Enable Discrete Interface

Il provide connections for a Safety Enable Discrete interface in the IMM
afety Enabl€ Discrete interface if the Commit to Separate Store or Subn

|-STB~1760) is implemented. The Micro Munition shall act on these s
nterface only if the Safety Enable Discrete signal is in the enabled state.

¢lure, capable of carrying

ce may only become a
Itage drop between the
onducting 3.8 amperes

ed Status interface shall
10 kohm (£10%) series

d the junction between

n
cro Munition internal power exceeds 80% of the voltage between Operatijug Power and Operating

re 3.

signal set. The Micro
unition function (bit D8)
Store Control message
bfety critical commands

The Micro Munition is not required to use the Safety Enable Discrete interface in other instances. However, if required by
the system specification or ICD, other bits in the Critical Control 1 and Critical Control 2 words may also be protected by
the Safety Enable Discrete. If the Safety Enable Discrete interface is used, the Micro Munition shall comply with the

requirements below.

If the Safety Enable Discrete is not used, the resistance between the Safety Enable Discrete connection and the Safety
Enable Power Return connection shall be greater than 100 kohm (at DC).
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The Micro Munition shall not execute any safety critical functions (e.g., arm or employ) solely as a result of the activation
of Safety Enable Discrete.

CAUTION

The Safety Enable Discrete interface is provided to enable a safety or irreversible function
within the Micro Munition. The discrete is enabled when the Host determines that safety
criteria for the Micro Munition safety or irreversible function have been met.

5.2.2.1

Micro Munition: Voltage Level

The Micro Munition shall establish the appropriate enable or inhibit state when the following voltage levels are applied to
the Safety Enable Discrete connection (referenced to the Safety Enable Power Return connection) at the IMM:

a. Steady-state condi
Enable: 215.0V [}
Inhibit: =-0.5V O

b. Voltage transients

5.2.2.2 Micro Munitio

The Micro Munition shal
(see 5.1.2.1.a) are appli

5.2.2.3  Micro Munitio

The Micro Munition sh
enable and inhibit states

5.2.2.4 Micro Munitio

The Micro Munition sh
after the Safety Enable
5.2.2.5 Munition: Inhi

The Micro Munition sha

ions:

DC and < Maximum voltage as defined in MIL-STD-704 for 28 V BE
Cand<55VDC

Lip to the limits specified for Safety Enable Power.

n: Current Level

limit the load current to a range of 5.0 to 100:milliamperes when the stea
ed to the IMM.

n: Stabilization Time

all be compatible with the Hostlwhich deliver a signal to the IMM with a
) of up to 6.0 ms.

n: Enable Lead Time

all be capable of executing safety critical commands received from the H
Discrete has reached the enable state.

Dit Lead Time

| ignere safety critical commands received from the Host greater than or

ly state enable voltages

ransition time (between

ost no later than 10 ms

equal to 10 ms after the

Safety Enable Discrete

nas reached the Inhibit state.

5.2.2.6

Micro Munition: Ground Reference

The Safety Enable Power Return connection at the IMM shall be the ground reference for the Safety Enable

Discrete signal.

5.2.3 Micro Munition:

Fibre Channel Interface

The Micro Munition shall provide connections for an Up Fibre Channel (UFC) and Down Fibre Channel (DFC) interface at
each primary signal set IMM. The FC interface shall be used for full duplex transfer of digital data. The Micro Munition
shall send digital messages through the MMHI to a FC terminal (node) in the connected Host system on the UFC signal
connection. The Micro Munition shall receive digital messages through the IMM from a FC terminal (node) in the
connected Host on the DFC signal connection.

Each FC full-duplex link

shall meet the requirements specified in AS5653 except as noted below.
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5.2.3.1

Micro Munition: Fibre Channel Physical Layer Characteristics

The physical layer of the FC interface shall comply with Fibre Channel Physical Interface [FC-PI 100-DF-EL-S] with the
following signal assignments.

MMSI signal
DFC_H
DFC_L
UFC_H
UFC_L

FC-PI signal
RD+
RD-
TD+
TD-

In addition, the physical connections for the FC signals shall be overlaid with the IMM power signals as follows:

DFC_H also carries the

Safety Enable Power signal

DFC_L also carries the
UFC_H also carries the
UFC_L also carries the

5.2.3.2 Micro Munitio

5.2.3.21 Micro Munit

The FC data bus shall ¢

5.2.3.2.2 Micro Munit
The Micro Munition sh
Control 2 (MIL-STD-176
5.2.4 Micro Munition:
The Micro Munition sh3g
Operating Power and §

data bus connections
requirements below.

If the Safety Enable Po
Power connection and t

Safety Enable Power Return signal

Operating Power signal

Dperating Power Return signal

n: Logical Interface Requirements

on: Communication Rules and Message Requirements
bmply with the requirements of Appendix D.of MIL-STD-1760
on: Critical Control 1 and Critical Contrel2 Address Confirm

Il verify Address Confirm field .of\Critical Control 1 (MIL-STD-1760 Te
0 Table B-XV) are set to zero when used.

Power Interfaces
Il provide a set of power connections in the IMM signal set. This shall

afety Enable Power-along with associated returns. These connections s
s described in_575. Use of these interfaces by Micro Munitions shal

ver interface is not used by the Micro Munition, the resistance between th

(at DC).

ble B-XIV) and Critical

include connections for
hall be overlaid with the
comply with the IMM

e unused Safety Enable

ne associated Safety Enable Power Return connection at the IMM shall bg greater than 100 kohm

5241

Micro Munition: Operating Power

The Micro Munition shall use Operating Power to derive operating power for internal electronics. The Micro Munition shall
be immune from entering an unsafe condition upon the application of operating power.

Upon application of the Mated Status Excitation Voltage specified in 5.2.4.1.1, the Micro Munition shall support mated
status sensing by the host, prohibit all other functions and remain safe.
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5.24.1.1 Micro Munition: Voltage Level

The Micro Munition shall be compatible with operating power voltages at the IMM which comply with the following:

Class | interface

The steady state voltage at the IMM between the Operating Power connection and the associated power return

connection shall be 28 V £ 5% at any load up to the full rated load of 85 W. Voltage transients less than 1 ms shall be
28 V + 10%. All transients of duration of greater than or equal to 1 ms shall remain within steady state voltage regulation

requirement.

Class Il interface

The steady state voltage at the IMM between the Operating Power connection and the associated power return

A OO0 \AL \L

connection shall be 56
56V + 10%. All transie
requirement.

Excitation Voltage
The Micro Munition shal

5.2.4.1.2 Micro Munit

The Class | Micro Munit

5.2.4.1.3 Micro Munit
The Micro Munition sha
the specified limits for th
the Operating Power cq
Munitions and Figure 51
5.2.4.1.4 Micro Munit
The Micro Munition sha
Enable Power connectiq
connections (i.e., the O-

5.2.4.1.5 Micro Munit

The Micro Munition sha

O/ + l 2l + +lo £..11 ool 1 ol £.0 [y 4 + +.
= J/0 at dily 1Vau upy W uic an ratcu iuvau Ul < vUIldytT udiioltino

hts of duration of greater than or equal to 1 ms shall remain within steady

\VAV AR AN

be compatible with a 3.0 to 12.0 V excitation, prior to application of Oper4
on: Misapplication of Operating Power
on shall remain safe if Class |l Operating Poweris applied.

on: Load Current

comply with the load requirements stated herein when the IMM operating
e appropriate Micro Munition class™y Under fault free conditions, the Micro
nnection at the IMM shall be within the maximum load current level of Fi
or Class Il Micro Munitions.

on: Load Isolation
| provide a minimume-isolation of 100 kohm (at DC) between the IMM Ope

ns. The MicrosMuhition may provide DC continuity between the associat

on: Oyereurrent Compatibility

less than 1 ms shall be
state voltage regulation

ting Power.

power voltage is within
Munition load applied to
gure 4 for Class | Micro

rating Power and Safety
ed internal power return

M and S-M points in Figure 2), but not directly between pins D and F at thg¢ IMM.

| remain safe when fault currents up to the maximum overcurrent level of

Figure 4 for Class | and

Figure 5 for Class Il Mic

52416

KA H S S 4l INM- O EH () tH
U IVIUTTIUUTTO Al SUUTUCTU MU 1O TIVITVE U'Jclalllly mOUWTT CUTITTCUUUTT.

Micro Munition: Off-State Leakage Current

The Micro Munition shall be compatible with off-state leakage current supplied to the IMM of up to 1.0 milliampere DC
between the Operating Power connection and its return.

52417

Micro Munition: Stabilization Time

The Micro Munition shall be compatible with IMM Operating Power voltages which are below those specified in 5.2.4.1.1
for 5 ms during power up and 10 ms during power down as shown in Figure 6.
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5.2.4.1.8 Micro Munition: Ground Reference

The Operating Power Return connection at the IMM shall be the ground reference for the associated Operating Power
connection.
5.2.4.1.9 Micro Munition: Power Utilization

The Micro Munition shall utilize operating power only for powering those functions which are not safety critical or which
have sufficient safety interlocks such that Micro Munition safety is not degraded with the activation of operating power.
5.2.4.2  Micro Munition: Safety Enable Power

The Micro Munition shall utilize Safety Enable Power to energize those safety critical functions for which insufficient
interlocks exist in the Micro Munition to assure that the required level of munition safety can be achieved once the

associated power interf critical functions (e.g.,
arm or employ) solely as

H 'H +o ol Tl | W/ H |} HH ball + IH £ £fot
Ul 1o AdLlUvVdlTU. TS IWHoTU ivikdiiitior or'idiT provoTrit THauniTy Ul dily  oditTl

a result of the activation of Safety Enable Power.

CAUTION

bty Enable Power interface is provided to power a safety or irreversible
e Micro Munition. The power is enabled when the Host determines tha
br the Micro Munition safety or irreversible function haveilieen met.

The Safi
within th
criteria f

unction
t safety

5.24.2.1 Micro Munitjon: Voltage Level
The Micro Munition sh
connection and the assq

1ms of 28 VDC + 10%

all be compatible with steady state voltage at the IMM between thg Safety Enable Power
ciated Safety Enable Power Return connection of 28 V DC + 5% and Volfage transients less than

5.2.4.2.2 Micro Munitjon: Load Current

The Micro Munition sh4d
voltage is within the sp
Power connection at thg

Il comply with the load current requirements stated herein when the IM
bcified range. Under fault free conditions, the Micro Munition load appli
IMM shall be withinthe maximum load current level of Figure 7. Current

1.0 milliampere maximym shall only be(drawn by the Micro Munition for a period of 100 ms

functions are performed
5.24.2.3 Micro Munit

The Micro Munition sha

in response to ‘an external command.
on: Load'Isolation

[l provide a minimum isolation of 100 kohm (at DC) between the IMM S

Operating Power conne

ctions (see 5.2.4.1.4).

M Safety Enable Power
ed to the Safety Enable
bbove a leakage level of
maximum, while critical

Tfety Enable Power and

52424

Micro Munition: Overcurrent Compatibility

The Micro Munition shall remain safe if fault currents up to the maximum overcurrent level of Figure 7 are sourced into the
IMM Safety Enable Power connection.

52425

Micro Munition: Off-state Leakage Current.

The Micro Munition shall be compatible with off-state leakage currents supplied to the IMM of up to 1.0 milliampere DC

between the Safety Ena

ble Power connection and its return.
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52426

Micro Munition: Stabilization Time

The Micro Munition shall be compatible with IMM Safety Enable Power voltages which are below those specified in
5.2.4.2.1 for 10 ms during power up and 20 ms during power down as shown in Figure 6.

52427

Micro Munition: Ground Reference

The Safety Enable Power Return connection at the IMM shall be the reference for the associated Safety Enable Power

connection.

524.2.8

Micro Munition: Safety Enable Power Utilization

The Micro Munition may ignore Safety Critical Commands received in the first 10 ms of the stabilization of Safety Enable

Power.

The Safety Enable Pow
after the last Safety Crit
5.2.5 Micro Munition:
The Micro Munition sha
carrying overcurrents a
isolated from signal ret
voltage drop between
when conducting 3.8 an
5.3 Interface Initializa
The requirements in 5
specific system knowled

5.3.1  Host Initializatio

5.3.1.1 Pre-initializati

The Host shall begin th
that the Safety Enable [

NOTE: Digital Data inte

The Host may apply th
status of the Micro Muni

er to the Micro Munition is required as defined in 5.1.4.2.9 to be valid‘fo
cal Command received.

Structure Ground Interface

| provide a conductive path from the IMM structure ground‘te Micro Munit
ssociated with the power limits specified in 5.2.4.1.5~The Structure G
urn paths or power return paths except under fault) conditions within th
ne IMM Structure Ground interface and the MicrexMunition ground shall
peres (continuous).

ion

3 shall apply unless the system has éstablished a different initializati
ge.

h Requirements
bn Conditions

e initialization process with all power interfaces deactivated at the MMHI
iscrete interface is”in the inhibit state.

rfaces andHost Mated Status interface may be active.

b Mated status excitation voltage to the Operating Power interface in or|
tion,

r a minimum of 120 ms

on structure, capable of
ound interface shall be
e Micro Munition. The
remain less than 0.2 V

n procedure based on

The host shall ensure

der to detect the mated

5.3.1.2
The Host shall apply 28

5.3.1.3

Class | Host Power Application

V DC Operating Power to the MMHI.

Class Il Host Power Application

The Host shall apply 28 V DC Operating Power to the MMHI and attempt first communication. If the Host achieves Fibre
Channel Link Initialization with the Micro Munition per AS5653, initialization shall proceed as specified in 5.3.1.4. If first
communication is unsuccessful, the Host shall apply 56 V DC Operating Power to the MMHI and attempt first
communication. If the Host achieves Fibre Channel Link Initialization with the Micro Munition per AS5653, initialization
shall proceed as specified in 5.3.1.4. If first communication is unsuccessful the host may perform fault processing.
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