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MIL-STD-2217(AS)

DEPARTMENT OF DEFENSE

Washington, D.C. 20402

Requirements for Memory Loader/Verifier Multiplex Bus Interface with Avionic
Systems

MIL-STD-2217

1. This military standard is approved
Agencies of the Department of Defense.

#

for use by al1 Departments and

2. Beneficial comments (recommendations, additions, deletions) and any per-
tinent data which may be of use in improving this document should be addressed
to: Naval Air Development Center Code 5021, Warminster, PA 18974-5000, by
using the self-addressed Standardization Document Improvement Proposal (DO
Form 1426) appearing at the end of this document or by letter.
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MIL-STD-2217(AS)

FORWARO

This standard contains requirements establishing the technical characteristics
of the common interface between the AN/ASM-( ) Memory Loader/Verifier (MLV)
and avionic subsystems aboard military aircraft.

It defines the interface for al1 newly developed/modified equipment that uti-
lize the MIL-STO-1553 multiplex bus for reprogramming. This standard does not
address any revision to MLV operation with equipment currently reprogrammed
via an MLV. Modifications of existing MLVS to incorporate the provisions of
this standard wil1 be performed in such a manner as to retain the applicable
existing capabilities.

. For completeness this standard documents the protocol of the MIL-STD-1553
loading techniques currently in fleet use and makes provisions for adaptation
of the common interface to the existing interface.

. . .
111
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1. SCOPE

1.1 Scope. The Memory Loader/Verifier (MLV) will provide the means for
loading-verifying avionics memories in military aircraft utilizing a
multiplex bus interface.

New or modified memory data will first be processed by designated facilities
for each avionic system. It will then be transmitted to each user and trans-
ferred to the MLV Memory Storage Device (MSO) at the Intermediate Maintenance
Activity (IMA). The MSD in each MLV will then contain a completely updated
record of all memory data to be loaded into the avionic memories.

The MLV, using the interfaces defined herein, will be utilized to reprogram
all applicable systems aboard an.aircraft at the organizational maintenance
level (O-Level). It will load the new data into the memories of the appro-
priate avionics systems and verify that the memories have been correctly
loaded where possible.

1.2 Interfacing Aircraft. Two types (Type I and Type II) of aircraft
interface connections are called out in this document. The two types are
defined in order to allow for compliance with contractual requirements and
physical constraints that differ between aircraft. The Type I interface is
defined to accommodate the physical constraints of existing aircraft and if
within contractual constraints may be used for all existing aircraft. The
Type 11 interface shall be used for all new designs and may be used for any
existing aircraft. Individual Interface Control Documents (ICD) for each
aircraft will define user definable items such as specific bus connections.
These ICDS shall not repeat items specified herein.

1.3 Interfacing Systems. This standard shall be used for the development
of MLV Interfaces for all avionic equipment to be reprogrammed via MIL-STO-
1553 type bus interfaces. Individual Interface Control Documents (ICDS) for
each unit, to specify user definable items described herein, will be required
to allow Memory Storage Device preparation. These ICDS shall comply with this
document and shall not repeat items specified herein.

This standard is applicable to all equipment reprogram-
ma;i~ a$?!’%%’%;a a MIL-STD-1553 multiplex data bus and all new aircraft
or aircraft modified to incorporate avionic equipment in conformance to this
standard. All new equipment designs designated as Remote Terminals shall
utilize the protocol defined in Appendix B of this document. All new equip-
ment designs designated as Bus Controller”shall utilize the protocol of
Appendix C of this standard until the MLV is allocated the Bus Controller
function and then shall utilize the protocol of Appendix B of this document.
Equipment previously designed for which reprogrannning capability is being
added shall utilize the protocol of Appendix B or C of this document. Only
equipment that is currently reprogrammable in the fleet via a MIL-STD-1553
multiplex data bus (or modifications to those equipments) shall utilize the
protocol of Appendices D, E, F, G or H. All reprogra!mnable equipment not com-
mitted to production prior to the date of this document shall use at least one
reprogramming enable discrete.

1
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2. REFERENCED DOCUMENTS

2.1 Government Documents.

2.1.1 Specifications, Standards and Handbooks. Unless otherwise specified,
the following specifications, standards and handbooks of the issue listed in
that issue of the Department of Oefense Index of Specifications and Standards
(DoDISS) specified in the solicitation form a part of this standard to the
extent specified herein.

SPECIFICATIONS

NAVAL AVIONICS CENTER (NAC)

1097A501O1A Program Performance Specification Advanced Bootstrap
Loader for AN/AYK-14(V) Single Card Processor. 13
June 1985.

1097A5OIO3A User’s Manual Advanced Bootstrap Loader for
AN/AYK-14(V) Single Card Processor. 13 June 1985.

STANDARDS.

FEDERAL

FED-STD-102O

MILITARY

MIL-STD-461

MIL-STD-704

MIL-STD-1553

Telecommunications: Electrical Characteristics of
Balanced Voltage, Digital, Interface Circuits
(RS-422)

●

Electromagnetic Interference Characteristics,
Requirements for Equipment

Aircraft Electrical Power Characteristics

Aircraft Internal Time Division Connnand/Response
Data Bus

2.1.2 Other Government Documents, Drawinqs and Publications. The following
other Government documents, drawings and publications form a part of this
standard to the extent specified herein.

DRAWINGS

NAVAIRDEVCEN Drawing No. SK302-850001, Type I Memory Loader/
“(Code 80206) Verifier Aircraft Interface

Drawing No. SK302-850002, Type II Memory Loader/
Verifier Aircraft Interface

2
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2.2 Other Publications. The following documents form a part of this :tan-
dard to the extent specified herein. Unless specified, the issues of the
documents which are DoO adopted shall be those listed in the issue of the
DoOISS specified in the solicitation. The issue of documents which have not
been adopted shall be those in effect on the date of the cited DoDISS.

SPECIFICATIONS

‘MCDONNELL AIRCRAFT COMPANY

MOC A3818 F-18 Avionics Multiplex Oesign Specification
(Revision B)
(15 March
1976)

2.3 Availability of Oocuments. Copies of specifications, standards and
drawings required by manufacturers in connection with specific acquisitions
should be obtained from the procuring activity.

2.4 Order of Precedence. In the event of conflict, this standard shall
take precedence over the referenced documents and over the specifications of
interfacing systems (i.e., AN/ASM-( ) and the’applicable avionic systems).

3. DEFINITIONS

3.1 Asynchronous. For,the purpose of this document, asynchronous bus
operation means an independent clock source at each remote terminal which is
utilized for the transmission of messages. The received message shall be
decoded using clock information derived from the received signal.

3.2 Bit. Contraction of binary digit; it has a value of either zero or
one. I~nformation theory, a binary digit is equal to one binary decision or
the designation of one of two possible values or states used to store or con-
vey information.

3.3 Bit Rate. The number of bits transmitted per second, assuming con-
tinual ~smission.

3.4 Bootstrap Loadin . A method of loading in which the device being
loaded controls the loa ing process.

3.5 “8US Controller (BC). Each multiplex bus will have one Bus Controller
operating on each data bus at any one time. The controller establishes com-
munications on the data bus by scheduling all messages.

3.6 Command/Response Mode. The operation of a multi-terminal data com-
munication system in which the Remote Terminal (RT) will respond only when
commanded by the Bus Controller (BC).

3
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3.7 Data Bus. Whenever a data bus or bus is referred to in this document, ●
it shalma twisted pair shielded cable.

3.8 -.~timesequential transmission of words on adata bus.
message trans er IS complete when the command word, data word(s) and the
us word have been transmitted.

3.9 Modified Dynamic Bus Allocation. Modified dynamic bus allocation
the reassignment of the bus control function from a primary Bus Controller
(BC) to a second BC using a hardwired discrete and/or multiplex bus messages.

A.
stat-

is

3.10 Pulse Code Modulation. The form of modulation in which the modulation ‘
signal iS sampled, quantized and coded so that information consists of a train
of pulses and spaces.

3:11 Remote Terminal (RT). The electronics necessary to interface a
multiplex bus with a subsystem and the subsystem with the bus. These elec-
tronics shall exist as an integral part of a Weapons Replaceable Assembly
(WRA) associated with a subsystem and not as a separate WRA.

3.12 Time Division Multi plexin . The transmission of samples of infor-
mation from several signal channe s through one communication system with dif-
ferent channel sample times sequenced to form a composite signal that can be
transmitted over the single communication channel.

3.13 Word. In the multiplex buses, a word is a sequence of a three bit
time syn~gnal, 16 data bits, and a parity bit. There are three types of ●
data bus words: command, status and data.

4. GENERAL REQUIREMENTS

4.1 A lication.
+

This standard defines the interface between the MLV
exterior to t e a rcraft, with the electrical power system and the avion{c
subsystems, interior to the aircraft. The portable MLV will be connected to
the aircraft with electrical cables which will be approximately ten feet long.
Two different connector/cable interface connections are provided between the
MLV and the aircraft and are designated Type I and Type 11.

4.2 Characteristics.

4.2.1 Type I Characteristics. The Type I interface connection consists of
a power connector, a bus and fiscrete signal connector, and an optional redun-
dant bus connector. This interface is shown in Figure 1.

4.2,2 Type 11 Characteristics. The Type II interface connection consists
of a power connector, a discrete signal connector, and three bus connectors
that contain triaxial connector feed throughs for increased shielding. The
third bus connector is an optional redundant bus connector. This interface is
shown in Figure 2.

●

4
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5. DETAILED REQUIREMENTS

5.1 Aircraft Subsystem.

5.1.1 Power Connector. The power connector will enable aircraft AC power
to be supplied to the MLV. The power connector will be a 7-pin connector,
(aircraft provides a mate to type MS3106R18-9P). Both Type I and Type II
interface connections will use this connector. The A-7E aircraft is a special
case and will use an existing connector (mate to MS3106A2O-29P). Provisions
for 28VDC power are also identified; however, 28VDC power is provided for
other ground support equipment and is not utilized by the MLV even though
wiring is provided in the power cable. The pin designations for these connec-
tors are shown in Table I.

5.1.1.1 Electrical Characteristics. The MLV will operate from a three-
phase 230/1~5 VAC, 400 Hz wye connected source under the conditions specified
in MIL-STO-704 for Category B equipment. The nominal current consumption on
each connector pin will be 1.0 ampere RMS.

5.1.1.2 Mechanical Characteristics. The aircraft power connector will be
mounted on a surface of the aircraft in the vicinity of the other interface
connectors and will be accessible to O-Level personnel. The location of the
power connector shall be compatible with the 10 ft. interface cables and a 10
ft. power cable for the MLV. A metal protective cap shall be provided to

●
cover the connector and shall be physically attached to the aircraft.

5.1.2 8US and Discrete Signal Connectors. The 8US and Discrete Signal con-
nectors wT’11enable the MLV to communicate with the aircraft’s data buses and
avionic systems.

5.1.2.1 Type I Connection. For the Type I Interface Connection a single
79-pin Bus and Discrete Connector (aircraft provides mate to type D38999/
46-W-G-35PN) contains the primary bus connections and all of the discrete
signal connections. The pin designations for this connector are shown in
Table II. An optional 22-pin Redundant 8US Connector (aircraft provides mate
to type 038999 /46-W-C-35PN) contains the secondary side of the redundant
avionic buses. The pin designations for this connector are shown in Table
III.

5.1.2.2 Type II Connection. For the Type II Interface Connection a 55-pin
Discrete Signal Connector (aircraft provides mate to type 038999/46-W-E-35PN)
contains just the discrete signal connections. The pin designations for this
connector are shown in Table IV. Two separate Bus Connectors (aircraft pro-
vides mate to type BLBPW19-4PN and BLBPW19-4PA), with four sets of triaxial
inserts each, contain the primary bus connections. The pin designations for
these connectors are shown in Table V. An optional Redundant Bus Connector
(aircraft provides mate to type BLBPW19-4PB) contains the secondary side of
the redundant bus connections. The pin designations for this connector are
shown in Table VI.

7
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TABLE I.

MIL-STD-2217(AS)

Power Connector J1 Pin Designation for Type I and Type 11
Interface Connection.

PIN #—

E

F

G

B

c

A

D

FUNCTION PIN # (A-7E ONLY),—

$A, 115V, 400HZ, 1.OA A

+9, 115V, 400HZ, 1.OA B

I$C, 115V, 400HZ, 1.OA c

NEUTRAL D

CHASSIS GND

28 VOC F

28 VDC GND

●

●

NOTES : 1) Phase Rotation will be from +A to OB to OC

8
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PIN NO.

;
3
4

;
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

TA8LE II. 8US and Discrete Connector J2 Pin Designations
,Tor Type Interface Connection.

NUMERICAL ORDER

FUNCTION

EXTERNAL PROCESSOR ON/OFF
SPARE
SPARE
IPL FAIL 4-
IPL FAIL 4+
SPARE
SPARE
IPL FAIL 3-
IPL FAIL 3+
SPARE
SPARE
IPL FAIL 2-
IPL FAIL 2+
SPARE
SPARE
IPL FAIL 1-
IPL FAIL 1+
BOOT EN SMS RTN
BOOT EN SMS HI
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED (BOOT EN RDP HI)
RESERVED (BOOT EN RDP RTN)
SPARE .,
SPARE
SPARE
PWR OFF/ON 3 REF GN,D
AV BUS 3 SHIELD
AV 8US 3+ ~~
AV BUS 3-
PWR OFF/ON 2 REF GNO
AV BUS 2 SHIELD
AV BUS 2+
AV BUS 2-
PWR OFF/ON 4 REF GNO
AV BUS 4 SHIELO
AV 8US 4+
AV BUS 4-

FUNCTIONAL, OROER

FUNCTION

AIRCRAFT 2°
AIRCRAFT 21
AIRCRAFT 22
AIRCRAFT 23
AIRCRAFT 24
AV BUS 1+
AV BUS 1-
AV BUS 1 SHIELO
AV BUS 2+
AV BUS 2-
AV BUS 2 SHIELD
AV BUS 3+
AV BUS 3-
AV BUS 3 SHIELO
AV BUS 4+
AV BUS 4-
AV BUS 4 SHIELO
AV REPROG EN 1+
AV REPROG EN 1-
AV REPROG EN 2+
AV REPROG EN 2-
BOOT EN SMS HI
BOOT EN SMS RTN
CONFIG 20
CONFIG 21
CONFIG 22
CONFIG 23 ‘
CONFIG GND
EW BUS+
EW BUS-
EW BUS SHIELO ~~
EW OSM REPROG EN
EW UOM REPROG EN
EXTERNAL PROCESSOR ON/OFF
IPL 1+
IPL 1-
IPL 2+
IPL 2-
IPL 3+
IPL 3-

PIN NO.

i%

;:
70
42
43
44
35
36
34
31
32

x
40
38
75
74,
79
72
19
18
64
+7
46
45.
57
49

::

:;
1

:;
69
55
67
52

9
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TABLE II. Bus and Discrete Connector J2 Pin Designations
~or Type I Interface ConnectTon. - Contlnued

PIN ND.

41
42
43
44
45
46
47
4B
49
50
51
52
53
54
55
56
57

2:
60

61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

NUMERICAL ORDER

FUNCTION

IPL 1-
AV BUS 1+
AV BUS 1-
AV BUS 1 SHIE
CONFIG 23
CONFIG 22
CONFIG 21
EW BUS SHIELD
EW BUS +
EW BUS -
REFERENCE GND

D

IPL 3-
PWR OFF/ON 2
AIRCRAFT 2°
lPL 2-
PWR OFF/ON 4
CONFIG GND
IPL 4-
IPL 1+
RESERVED ~$&A[K~ST A/C

PWR OFF/ON 1
RESERVED (MSDRS RELAY RTN)
RESERVEO (MSDRS RELAY HI)
CONFIG 2°
EW UDM REPROG EN
PWR OFF/ON 3
IPL 3+
AIRCRAFT 21
IPL 2+
AIRCRAFT 24
IPL 4+
AV REPROG EN 2-
PWR OFF/ON 1 REF GND
AV REPROG EN 1-
AV REPROG EN 1+
EW OSM REPROG EN’
AIRCRAFT 22
AIRCRAFT 23
AV REPROG EN 2+

FUNCTIONAL ORDER

FUNCTION PIN NO.

IPL 4+
IPL 4-
IPL FAIL 1+
IPL FAIL 1-
IPL FAIL 2+
IPL FAIL 2-
IPL FAIL 3+
IPL FAIL 3-
IPL FAIL 4+
IPL FAIL 4-
PWR OFF/ON 1
PWR OFF/ON 1 REF GND

71
58
17
16
13
12
9
8

:
61
73

PWR OFF/ON 2 53
PWR OFF/ON 2 REF GND 33
PWR OFF;ON 3 66
PWR OFF/ON 3 REF GND 29
PWR OFF/ON 4 56 ●
PWR OFF/ON 4 REF GNO 37
REFERENCE GND 51
RESERVED 20
RESERVED 21
RESERVED 22
RESERVED 23
RESERVED (MSDRS OFF/ON HI) 63
RESERVED (MSDRS OFF/ON RTN) 62
RESERVED (RELAY TEST A/C 60

OPEN CKT)
RESERVED (BOOT EN RDP HI)
RESERVED (BOOT EN RDP RTN)
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE

24
25
2

:
7
10
11
14

::
27
28

10

Downloaded from http://www.everyspec.com



MIL-STD-2217(AS)

TABLE III. Redundant Bus Connector J3 Pin Designations
To r Type Interface Connection.

PIN NO. FUNCTION

4

:
7
8
9

10
11
12
13
14
15
16
17
18

;;
21
22

SECONOARY AV BUS 1 SHIELD
SECONOARY AV BUS 1+
-SECONDARY AV BUS 1-
SECONOARY AV BUS 2 SHIELO
SECONDARY AV BUS 2+
SECONOARY AV BUS 2-
SECONOARY AV BUS 3 SHIELO
SECONDARY AV BUS 3+
SECONOARY AV 8US 3-
SECONOARY AV BUS 4 SHIELD
SECONDARY AV BUS 4+
SECONDARY AV BUS 4-
SPARE
5PARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE

11
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PIN NO.

:

:
5
6

:
9
10
11
12
13
14
15
16
17
18

R
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

TABLE IV. Discrete Connector J2 Pin Designations
for ype II Interface Connection.

NUMERICAL OROER

FUNCTION

SPARE
AIRCRAFT 21
AIRCRAFT 2°
IPL 1+
AV REPROG EN 1+
BOOT ENABLE SMS HI
AIRCRAFT 22
PWR OFF/ON 1
SPARE
IPL’FAIL 1+
IPL 1-
AV REPROG EN 1-
BOOT ENABLE SMS RTN
AIRCRAFT 23
PWR OFF/ON 1 REF GND
SPARE
IPL FAIL 1-
IPL FAIL 2+
IPL 2+
AV REPROG EN 2+
RESERVED
AIRCRAFT 24
PWR OFF/ON 2
SPARE
IPL FAIL 3+
IPL FAIL 2-
IPL 2-
AV REPROG EN 2-
RESERVED
CONFIG GNO
PWR OFF/ON 2 REF GND
IPL FAIL 3-
IPL FAIL 4+
IPL 4+
EW OSM REPROG EN
RESERVED
CONFIG 2°
PWR OFF/ON 3
SPARE

FUNCTIONAL ORDER

FUNCTION

AIRCRAFT 2°
AIRCRAFT 21
AIRCRAFT 22
AIRCRAFT 23
AIRCRAFT 24
AV REPROG EN 1+
AV REPROG EN 1-
AV REPROG EN 2+
AV REPROG EN 2-
BOOT ENABLE SMS HI
BOOT ENABLE SMS RTN
CONFIG 2°
CONFIG 2!
CONFIG 22
CONFIG 23
CONFIG GND
EW OSM REPROG EN
EW UDM REPROG EN
EXTERNAL PROCESSOR ON/OFF
IPL 1+
IPL 1-
IPL 2+
IPL 2-
IPL 3+
IPL 3-
IPL 4+
lPL 4-
IPL FAIL 1+
IPL FAIL 1-
IPL FAIL 2+
IPL FAIL 2-
IPL FAIL 3+
IPL FAIL 3-
IPL FAIL 4+
IPL FAIL 4-
PWR OFF/ON 1
PWR OFF/ON 1 REF GND
PWR OFF/ON 2
PWR OFF/ON 2 REF GND

●

P~N NO.

3
2
7

12
20
28
6

;;
44
50
54
30 ●::
47

25
32
33
40
B

12
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PIN NO.

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

TABLE IV. Discrete Connector J2 Pin Designations
for Type 11 Interface Connection. - Continued

NUMERICAL OROER

.FUNCTION

IPL FAIL 4-
IPL 4-
EW UDM REPROG EN
RESERVEO
CONFIG 21
PWR OFF/ON 3 REF GND
SPARE
EXTERNAL PROCESSOR ON/OFF
REFERENCE GNO
lPL 3+
CONFIG 22
PWR OFF/ON 4
SPARE
IPL 3-
CONFIG 23
PWR OFF/ON 4 REF GNO

FUNCTIONAL ORDER

FUNCTION

PWR OFF/ON 3
PWR OFF/ON’ 3 REF GND
PWR OFF/ON 4.
PWR OFF/ON 4 REF GNO
REFERENCE ‘GNO
RESERVED
RESERVED
RESERVEO
RESERVEO
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE

PIN NO.

. .
1.J
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TABLE V. Bus Connectors J3 and J4 Contact Designations
~or Type 11 Interface Connection.

CONNECTOR/PIN NO.

J3-A
J3-A
J3-A
J3-B
J3-B
J3-B
J3-C
J3-C
J3-C
J3-D
J3-D
J3-D
J4-A
J4-A
J4-A
J4-B
J4-B
J4-B
J4-C
J4-C
J4-C
J4-D
J4-D
J4-D

CENTER CONDUCTOR
INNER SHIELO
OUTER SHIELO
CENTER CONOUCTOR
INNER SHIELO
OUTER SHIELO
CENTER CONOUCTOR
INNER SHIELD
OUTER SHIELO
CENTER CONDUCTOR
INNER SHIELD
OUTER SHIELD
CENTER CONDUCTOR
INNER SHIELD
OUTER SHIELD
CENTER CONDUCTOR
INNER SHIELO
OUTER SHIELD
CENTER CONDUCTOR
INNER SHIELD
OUTER SHIELD
CENTER CONDUCTOR
INNER SHIELD
OUTER SHIELO

FUNCTION

PRIMARY AV BUS 1+
PRIMARY AV BUS 1-
PRIMARY AV BUS 1 SHIELD
EW BUS +
EW BUS -
EW BUS SHIELO
RESERVEO
RESERVED
RESERVEO
PRIMARY AV BUS 3+
PRIMARY AV BUS 3-”
PRIMARY AV BUS 3 SHIELD
RESERVED
RESERVED
RESERVED
PRIMARY AV BUS 2+
PRIMARY AV BUS 2-
PRIMARY AV BUS 2 SHIELO
SPARE
SPARE
SPARE
PRIMARY AV BUS 4+
PRIMARY AV BUS 4-
PRIMARY AV BUS 4 SHIELD

●

●

I 14
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TABLE VI. Redundant Bus Connector J5 Contact Designations
for YPe II Interface Connection.

CONNECTOR/PIN NO. FUNCTION

J5-A
J5-A
J5-A
J5-B
J5-B
J5-B
J5-C
J5-C
J5-C
J5-O
J5-O
J5-D

CENTER CONDUCTOR SECONOARY AV BUS 1+
INNER SHIELD SECONOARY AV BUS 1-
OUTER SHIELD SECONDARY AV BUS 1 SHIELD
CENTER CONDUCTOR SECONDARY AV’BUS 2+
INNER SHIELD SECONDARY AV BUS 2-
OUTER SHIELD SECONDARY AV BUS 2 SHIELD
CENTER CONOUCTOR SECONDARY AV BUS 4+
INNER SHIELO SECONDARY AV BUS 4-
OUTER SHIELD SECONDARY AV BUS 4 SHIELD
CENTER CONDUCTOR SECONDARY AV BUS 3+
INNER SHIELD SECONOARY AV BUS 3-
OUTER SHIELD SECONDARY AV BUS 3 SHIELD

15
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5.1.2.3 Optional Connections for Redundant Buses. For those cases where ●
all four of the primary bus connections are not utilized it is an option to
connect the secondary side of the redundant bus(es) to the Primary Bus Con-
nector, thus avoiding the need for the Redundant Bus Connector. When this
option is utilized in the aircraft wiring, the MLV shall not be required to
utilize the secondary connection for true redundant bus operation. When this
option is utilized, the MLV whether acting as BC or RT will only switch one
time from the primary connection to the secondary connection.

5.1.2.4 Electrical Characteristics. (Type I and Type II Interface Connec-
tions. )

Connector pins in each

a.

b.

c.

d.

e.

f.

9.

h.

i.

j.

k.

Five sets of

Four sets.of

interface’ connection will provide for the following:

primary data bus lines (one EW and four Avionic Buses) ‘

redundant data bus lines (four Avionic Buses)

Two sets of Avionic (AV) reprogram enabling discretes

Two Electronic Warfare (EW) reprogram enable discretes

One set of Aircraft Identification pins (Aircraft Type and Aircraft
Configuration Modification)

AN/AYK-14 Discretes

1. Four sets of AN/AYK-14 IPL (Initiate Program Load) lines
2. Four sets of AN/AYK-14 IPL fail lines
3. Four sets of AN/AYK-14 PWR OFF/ON lines

One Set of Boot Enable Stores Management System (SMS)

AN/ALQ-165 External Processor ON/OFF discrete

One set of MLV reserved pins

Five reserved pins for F/A-18 (Type I only)

Associated ground pins and spare pins.

5.1.2 .4.1 Primary Data Bus Contacts. Each of the five sets of data bus
connections w711 consist of three contacts to accommodate a twisted pair plus
a shield ground. The maximum line-to-line, peak-to-peak voltage at the con-
nector will be 4B volts. The nominal operating current will be 200 milliam-
peres RMS per line.

5.1.2 .4.2 Redundant Data Bus Contacts. Each of the four sets of data bus
connections wTll consist of three contacts to accommodate a twisted pair plus
a shield ground. These contacts shall conform to the electrical requirement
specified for the Primary Data Bus Contacts (5.1.2.4.1). Use of the redundant
buses and connector is optional. ●

16
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5.1.2 .4.3 Reprogrannning Enable Discretes.

5.1.2 .4.3.1 Reprogramming Enable Types. The two types of hardwired
reprogram enable dlscretes are as follows:

5.1.2 .4.3.1.1 E!4Reprogramming Enable Discretes. Three pins are provided
for the following signals.

a. EW User Data Memory (UDM) Reprogram Enable
b. EW Operating Software Memory (OSM) Reprogram Enable
c. Reference Ground

5.1.2 .4.3.1.2 AV Reprogramming Enable Discretes. Four pins are provided
for the following signals.

a. AV Reprogram Enable 1+
.b. AV Reprogram Enable l-
C. AV Reprogram Enable 2+
d. AV Reprogram Enable 2-

5.1.2 .4.3.2 Reprogram Enable Functions.

5.1.2 .4.3.2.1 EW UDM Reprogram Enable Discrete Functions. The EW UDM Re-
program Enable discrete has three functions. First, while activated, it will
enable both the erase and write functions of all UDMS (i.e., EEPROMS) of all
avionic units communicating on the associated data bus. Second, upon initial
activation, it will, if required, cause the associated Bus Controller (BC) to
start polling the MLV on the associated bus (i.e., the EW MUX BUS “in this
case), and, upon deactivation, will, if required, cause the BC to stop pOlling
the MLV. Third, the Enable is used to indicate to the BC that it is to resume
its Bus Controller functions when the Enable is released. The EW OSM Repro-
gram Enable discrete has the same function in relation to the reprogrammable
Operating Software Memories (OSM) in units connected to the EW Mux Bus.

5.1.2 .4.3.2.2 AV Reprogram Enable Discrete Functions. The AV Reprogram
Enable discretes are used similar to the EW Reprogram Enable discretes; how-
ever, the same two discretes are used for all four avionics buses. Both AV
Reprogram Enables may be connected to individual avionics equipment to control
two memory areas in a manner identical to the way the EW Reprogram Enable
discretes are used. Or the two AV Reprogram Enables may be routed separately
to equipment that does not require control of two memory areas in any fashion
desired. The AV Reprogram Enables are not used with the AN/AYK-14. The IPL,
IPL Fail, and PWR OFF/ON discretes discussed later are used to control
AN/AYK-14 loading.

5.1.2 .4.3.3 Driving the Enable Oiscretes. Each of the two EW Reprogramming
Enable discretes will be driven by a single-ended transmission line, i.e. , use
only one signal line, in the MLV. .Each line driver will be capable of driving
up to 24 line receivers. Each receiver will have a minimum impedance of 6K
ohms. The MLV output for each EW Reprogramming discrete shall also be capable
of sinking 30 ma. to activate a 28 VOC relay (MLV provides an active ground

17
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output referenced to the Reference Ground to a relay with a maximum open cir- ●
cuit voltage of 30 VOC) in lieu of driving the 24 line receivers. Each of the
two AV Reprogramming Enable discretes will be,driven by a differential trans-
mitter, i.e. , use two signal lines, in the MLV. Each line driver will be
capable of driving up to 24 RS-422 differential line receivers. Each receiver
will have a minimum impedance of

5.1.2 .4.3.4 Equipment Timing.
gramming Enable discretes or the
~00 use:. before recognizing the
sient during MLV power up, etc.

6K ohms.

Equipment utilizing either the EW Repro-
AV Reprograrmning Enable discretes will wait
discretes to avoid misinterpreting a tran-

5.1.2.4.4 Aircraft Identification Pins. One set of ten pins will be selec-
tively jumpered within the aircraft to provide an initial cable attachment
check, to identify the aircraft type and to identify the configuration modifi -
cation. The pin functions are:

Ground Reference (1 Pin)
;: Aircraft Type (5 Pins)
c. Aircraft Configuration Modification

Each type and modification pin will carry one
with jumpers between the ground reference and

(4 Pins)

milliampere or less DC current
the appropriate pins.

5.1.2 .4.4.1 Aircraft Type. The shorting pattern of these pins enables 25 -
1 = 31 aircraft types to be defined as indicated in Table VII. At least one
of the Aircraft Type pins will always be jumpered to the ground reference ●
within all aircraft. This will allow the MLV to run a continuity check to
verify that the discrete cable has been attached. Assignment of Aircraft Type.
Codes shall be by application to Naval Air Development Center, Code 5021,
Warminster PA 18974-5000.

5.1.2 .4.4.2 Aircraft Configuration Modification. The Aircraft Configu-
ration Modification p~ns will enable up to 2+ = 16 modifications to be iden-
tified for each aircraft type. For a given aircraft, new Aircraft
Configuration Modification numbers will only be defined for avionics con-
figuration changes which affect memory loading. The determination of the
request to change Aircraft Configuration Modification code will be made based
on directed aircraft changes.

5.1.2.4.5 AN/AYK-14 Oiscretes. The IPL, IPL Fail and PWR OFF/ON discretes
will be implemented between each AN/AYK-14 computer (up to four) and the MLV.
The IPL and IPL FAIL discretes will consist of a twisted balanced pair util-
izing RS-422 line drivers/receivers in the MLV. These discretes will be used
to initiate loading and to indicate an error in loading the AN/AYK-14. The
PWR OEF/ON discrete will be a TTL compatible single ended active low which
will cause the AN/AYK-14 to execute a power down. This discrete will be used
to silence theAN/AYK-14 while reprogramming other equipments on the bus and
to force the AN/AYK-14 to recognize the IPL discrete. The MLV output for each
of the PWR OFF/ON discretes shall also be capable of sinking 200 ma. to acti-
vate a 28 VOC relay (MLV provides an active ground output referenced to the
PWR OFF/ON Reference Ground to a relay with a maximum open circuit voltage of o
32 VOC) in lieu of the direct TTL connection to the AN/AYK-14.

18
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TABLE VII. Aircraft Type Code.

Aircraft Type Pin 24 Pin 23 Pin 22 Pin 21 Pin 20

Not Used o 0 0 0 0.

A-4M o 0 0 0 1

F-4S o 0 0 1 0

F-4N o 0 0 1 1

RF-4B o 0 1 0 0

A-6E o 0 1 0 1

A-6F o 0 1 1 0

EA-6B o 0 1 1 1

A-7E o 1 0 0 0

AV-88 o 1 0 0 1

AV-8C o 1 0 1 0

F-14A+ o 1 0 1 1

F-14D o 1 1 0, 0

FIA-18A/B/c/D o 1 1 0 1

Spare o 1 1 1 0

v-22 o 1 1 1 1

F-14A 1 0 0 0 0

Spare Codes 1 0 0 0 1

Through
~. .1 “1 1 0

Reserved 1 1 1 1 “1

Notes: (1) O = Open to Ground
1 = Short to Ground

(2) Since the O-O-O-O-O combination is never used, a O-O-O-O-O
code read by the MLV would indicate that the cable is not
attached.

—
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5.1.2.4.5.1 AN/AYK-14 Discrete Usage. This standard allows for up to four
Avionics Buses with an IPL, IPL Fail

●
and PWR DFF/ON discrete assigned to each

bus. For the special case-where a second AN/AYK-14 (acting as an-RT) is on a
bus, the IPL, IPL Fail and PWR OFF/ON discrete from an unused bus can be util-
ized to control the second AN/AYK-14.

5.1.2 .4.6 Boot Enable Stores Management System (SMS). The Boot Enable SMS
signal is utillzed for aircraft with an SMS requiring this input to enable the
boot strap load operation. The interface is a contact closure internal to the
MLV with a maximum current of 200 ma. and a maximum open circuit voltage of 32
VOC and is applicable to Appendix F operation.

5.1.2 .4.7 AN/ALQ-165 External Processor ON/OFF Oiscrete. A one wire dis-
crete to control power on/off of the ALQ-165 during reprogramming is provided.
This discrete shall be utilized by’the MLV when use is indicated in the Lookup ,
Table (see 6.1.c.3). The purpose of this discrete is to limit ALQ-165 power
on time to less than 1 minute for a Load/Verify of 32K data words of UOM.
This discrete is shorted to the Reference Ground signal (200 ma. maximum cur-
rent, 32 VCICmaximum open circuit voltage) associated with the EN UDM and OSM
Reprogram Enable discretes by the MLV 500 msec prior.to any multiplex bus com-
munications with AN/ALQ-165. The MLV shall open this line (open circuit impe-
dance to Reference Ground > or = 100K ohms) after the completion of a
Load/Verify or a Verify (indicated by Busy Bit clear in STATUS RESPONSE WORD
of the Activity Message after the Reprogram Control Message at the end of the
Verify (see Appendix B)). Additionally the MLV will open this line 10 seconds
after halting to display an error requiring operator~input or after the total
on time programmed in the Lookup Table (see 6.1.1) (nominally 3 minutes). ●

5.1.2 .4.8 MLV Reserved Pins. Four pins”of the interface connector are to
be open circu~t in the aircraft wiring in order to allow for MLV self test
functions through the interface connector.

5.1.2 .4.9 F/A-lB Reserved Pins (Type I only). Five pins are reserved on
the Type I interface connector for utilization of existing F/A-18 functions.
The reserved pins are: Maintenance Signal Oata Recording Set (MSDRS) OFF/ON
two wire contact closure 200 ma. maximum current, 32 VDC maximum open circuit
voltage; BOOT ENABLE Radar Oata Processor (ROP) two wire contact closure 200
ma. maximum current, 32 VOC maximum open circuit voltage; and, a one wire
Relay Test signal maximum 32 VOC signal at 200 ma.

5.1.2.4.10 Associated Ground Pins and Spares. Pins for shield/grounding
and designated spares are provided as called out in Tables II and IV.

5.1.2.5 Mechanical Characteristics. The aircraft signal cable’connectors
will be mounted on a surface of the aircraft accessible to O-Level oersonnel.
A metal protective cap shall be provided to cover the connector and’shall be
physically attached to the aircraft.

5.1.2.6 F/A-lB Bus and Oiscrete Signal Connections. The F/A-18A/B/C/O
aircraft utlllzes an existing 37 pin connector for busand discrete signal
connections that does not Comply with this standard. However, all MLV
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e interconnections are equivalent except that: only three Avionics Buses are
provided for in F/A-18A/B (four in F/A-18C/D) (all redundant); onlY two IpL
discretes are provided for; no AYK-14 POWER OFF/ON or IPL FAIL wiring is
incorporated [however, two reserved pins are designated for future use of two
POWER OFF/ON discretes, and this wiring will be provided in the MLV cable)
(future use of these reserved pins assumes that Lookup Table information will
preclude use of these pins when the redundant bus connections to AV MUX 3 are
present on these pins); the AV Repro9ram Enable discretes are not provided
for; the MSDRS OFF/ON discrete is utilized in F/A-18A/B only, the BOOT ENABLE
RDP discrete is utilized; the Aircraft Type and Aircraft Configuration Modifi-
cation discretes are physically jumpered internal to the F/A-18 peculiar cable
(however, two reserved pins for future use of Aircraft Configuration are pro-
vided and will be wired in the MLV cable); several shield grounds are com-
bined; and an aircraft chassis ground is provided. The EW Mux Bus, the EW
Reprogram Enable, and AN/ALQ-165 Processor ON/OFF wiring are currently only
incorporated in the F/A-18C/D.

5.1.3 Aircraft Wiring Provisions. Each aircraft shall supply the appropri-
ate connectors for the aircraft bus and discrete connectors and power connec-
tors (5.1.1 and 5.1.2) with the on-board subsystems.

5.1.3.1 Electrical Characteristics. Generalized cable schematics are shown
in Figures 3 and for Type I and Type 11 Interface Connections. See also
NAVAIROEVCEN Drawing 80206-SK302-850001, Type I Memory Loader/Verifier Air-

●
craft Interface and NAVAIRDEVCEN Drawing 80206-SK3D2-B50002, Type 11 Memory
Loader/Verifier Aircraft Interface.

The electrical cabling will route electrical power from the aircraft AC power
system to the Power Connector (5.1.1). The electrical cabling will provide
selectively grounded pins for continuity checking and Aircraft Type and Air-
craft Configuration identification (5.1.2.4.4); it will provide for data com-
munications on up to five sets of data lines (5.1.2.4.1 and 5.1.2.4.2); it
will provide for up to four hardwired enabling discretes (5.1.2.4.3); it will
provide for up to four IPL discretes, four IPL Fail discretes, four PWR OFF/ON
discretes (5.1.2.4.5); it will provide for the Boot Enable SMS discrete
(5.1.2.4.6) when required; it will provide for the AN/ALQ-165 External Pro-
cessor On/Off discrete (5.1.2.4.7) when AN/ALQ-165 is part of the Aircraft
provisions; it will provide for the MLV Reserved Pins and Associated Ground
Pins and Spares (5.1.2.4.8 and 5.1.2.4.10); and, for the Type I interface, it
will accommodate the F/A-18 Reserved Pins (5.1.2.4.9) at the signal connector.
Cabling provisions will be installed in each aircraft type based on the equip-
ment in that aircraft.

5.1.3.1.1 Data Bus Characteristics.

5.1.3 .1.1.1 EW MUX BUS. This bus will be designed in accordance with MDC
A3818B or MIL-STD-1553 B using a shielded twisted pair cable with an impedance
of 63 to 85 ohms. Bus connections shall be as described in Section 5.2.

This bus will normally communicate with the applicable mix of the EW avionics

●
units. This bus will be associated with the EW UDM Reprogram Enable and the
EW OSM Reprogram Enable discretes. For U.S. Navy tactical aircraft the mix-
ture will typically consist of the following units:
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a.
b.
c.
d.
e.
f.
9.
h.
i.

AN/ALQ-126B (One or Two Units)
AN/ALQ-162
AN/ALQ-164
AN/ALQ-165 (Pod)
AN/ALQ-165
AN/APR-43
AN/ALR-45F
AN/ALR-67
Other units as added

with the AN/ALR-45F or AN/ALR-67 acting as the on-board EW MUXBUS Controller.
The equipment listed above is designed to MDC A3818B and not MIL-STD-1553B. .

5.1.3 .1.1.2 Avionics MUX BUS I, II, III and IV . (Primary and optional
Secondary). Th~s bus will be deslqned in accordance with MDC A381BB or
MIL-STD-i553B using a shielded twi~ted pair cable with an impedance of 63 to
to 85 ohms. 8US connections shall be as described in Section 5.2. Avionics
MUX BUS I, II, III, and IV will all be associated with the Avionics Reprogram
Enable discretes jointly, and when applicable an individual set of IPL, IPL
Fail and PWR OFF/ON discretes for each AN/AYK-14. Each of the four avionic
MUX buses (i.e., Avionic MUX BUS 1, II, 111 and IV) will communicate via the
primary half of the on-board redundant buses. For aircraft utilizing, the
optional redundant bus connections, the MLV when acting as a EC will switch to
the redundant bus if after 2 seconds it does not receive a Status Word from

●
the Remote Terminal (RT) currently being processed. When acting as BC the MLV
will only switch once between the primary and secondary buses. After switch-
ing to the redundant bus, if communications are not established within ,2
seconds or a subsequent communication error occurs, the MLV will declare a
fault. When acting as RT the MLV will operate as a redundant terminal at the
discretion of the BC. The MLV acting as RT will declare an error only if com-
munications with the BC are interrupted for 2 seconds or greater. The selec-
tion of which equipments are attached to which bus will vary by aircraft type
and configuration.

5.1.3.2 Mechanical Characteristics. The internal cabling will be designed
to meet the specific requirements of each aircraft and to’meet the previously
cited general requirements. In addition, the cables will be designed so that
bus-to-bus cross-coupling will not degrade the.Bit Error Rate (BER) and Word
Error Rate (WER) characteristics of each bus. Also, the discrete lines will
be designed to provide comparable cross-coupling rejection.

5.2 MLV Subsystem.

5.2.1 MLV Description. The MLV will be a small portable device containing
a Memory Storage Device (MSD) and the appropriate (Type I or Type 11) inter-
face cables. The MSD will contain the information necessary to load and
verify the memories of all applicable avionic systems. This storage device
will normally be prepared by the IMA. Because of capacity limitations the MSD
referred to herein may actually consist of a set of MSDS which are sequen-
tially loaded into the MLV manually. To load avionic system data into the
equipment Of a particular aircraft, the portable MLV, containing the updated

I
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MSD, will be connected to the aircraft at the “O-Level.” This connection will ●
be made by the cables provided. These cables will be nominally 10 feet in
length, and will be designed for use in a carrier flight deck environment.

5.2.1.1 Power Cable. The Power Cable will enable aircraft electrical power
to be supplled to the MLV in accordance with requirements of Section 5.1.1 and
subsidiary sections.

5.2.1.2 Bus and Oiscrete Signal Cable. The Bus and Discrete signal
cable(s) will enable signals to be exchanged between the MLV and the aircraft
in accordance with the requirements of Section 5.1.2 and subsidiary sections.
The MLV shall provide for all signal interfaces independent of aircraft appli- -
cation.

5.2.1 .2.1 MLV Bus Connection. The MLV interface cables will provide 9 mux -
bus cables to the MLV (1 EW BUS, 4 PRIMARY AVIONIC BUSES, and 4 SECONDARY
AVIONIC BUSES). When acting as BC the MLV internal mux bus circuitry
(input/output transformer) will be connected to only one of these cables at
any one time. When acting as RT the MLV mux bus circuitry will be connected
to the primary connection and the redundant bus circuitry will be connected to
the secondary connection if redundant bus operation is specified on the Lookup
Table (see 5.2.2.1.3.1). The specific bus connected at any one time will be a
function of which equipment is being processed at that time. When the MLV
selects a bus for connection it will, based on aircraft type and configura-
tion, select the type of mux bus connection to be utilized (see Figure 5).
For aircraft that utilize coupling transformers between the aircraft buses and
the MLV interface connector (Long Stub Transformer Coupling) the MLV will ●
select unisolated coupling (i.e., no isolation Pf2SiStOrS in series with the
MLV input/output transformer). For aircraft that do not utilize coupling
transformers between the aircraft buses and the MLV interface connector (Short
Stub Direct Coupling) the MLV will select isolated coupling (i.e., isolation
resistors in series with the MLV inptit/output transformer). Additionally the
MLV will ground or open circuit the center tap of its input/output transformer
based on the aircraft type and configuration. The use of isolated or uniso-
lated coupling and grounded or open circuit transformer center tap may vary
between the individual bu’ses (I.e., the MLV will utilize aircraft type and
configuration codes as well as the currently” selected bus to determine the
type of mux bus connection).

5.2.1 .2.2 MLV Oiscrete Connections. The MLV shall be capable of providing
simultaneous control of the active/inactive state of all discretes.

5.2.1 .2.3 Nomenclature Conventions.

5.2.1 .2.3.1 Multiplex Buses. For all bus interfaces the connection labeled
“+” shall be of greater potential than the connection labled “-” during the
first one and one-half bit times of the COMMANO WORD or STATUS WORD (see
Appendix A).

5.2.1 .2.3.2 RS-422 Interface. Active state + line at greater potential
than - line. Inactive state open circuit or - line’at greater potential than
+ line. ●
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5.2.2 MLV Operation. The following paragraphs describe the sequence of e
operations starting wfth the attachment of the MLV cables to the aircraft to
be loaded. These functions are summarized in Figure 6 (located at the end of
Section 6) and described in detail in Section 5.2.2.2 through 5.2.2.4.2. The
multiplex bus protocol and word formats are described in Appendices A through
H.

5.2.2.1 MLV Preparation. The MLV will be tested and loaded prior to its
connection to an aircraft to be loaded. The MLV will contain a removable
Memory Storage Device (or will use a set of removable MSDS if necessary) which
will contain an image of the current update version of the contents of all
reprogrammable avionic system memories as well as the information required to
update portions of the previous version for units that do not require a
complete memory rewrite. The MLV will also contain all necessary software for
MLV operation which may also be stored on the MSD. The MSD will have a mini-
mum of 14.4 million bits of data storage capacity and a minimum read/write
transfer rate of 40,000 bits per second. The minimum usable storage capacity
for Memory Files (unit reprogramming data) will be 482K, 16 bit words. The
Memory Storage Device will contain a Library file and Memory file(s) for each
subsystem to.be programmed, and may contain MLV operating software.

5.2.2 .1.1 MLV Operating Software. The MLV Operating Software will consist
of embedded firmware in the and Operating Software which may be stored on
the MSO. The combination of the embedded software and MSO stored software,
which may be used as overlays, will provide for satisfying all the require-
ments of this standard without the need to change the MSD for any purpose
other than additional avionic subsystem memory storage capacity.

The MLV will maintain a Library file on the MSD
th~~~~~~~!be%%%%~tents. The Library filewill havea descriptor that
is generated by the MLV when the MSD is prepared or modified. This descriptor
will contain the aircraft identification code, the MSO sequence number (MSO
sequence when more than one MSD is required for a particular aircraft); and
date information stored as month/day/year to describe the date the MSD was
prepared or modified. The Library file descriptor will also contain flags
indicating the MSD status, namely: one flag will indicate whether or not the
MSD is for fleet release and when fleet release is indicated any MLV labora-
tory functions stored on the MSD will not be accessible; one flag will indi-
cate whether or not the MSD is automatic mode comparable (see 5.2.2.2.1); and
one flag will indicate whether or not a write to the MSO is permitted (see
5.2.2 .2.e.5) (normally an MSO for fleet release will indicate that a write to
the MSO is not permitted). Each MSD will be used to support only one aircraft
type and shall be compatible with storing at least 23 Memory Files. For each
Memory File on the MSO the Library will contain a memory file description con-
sisting of:

a. Applicable aircraft configuration code

b. The number of the aircraft bus on which the unit is to be’
reprogranmsed
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● 5.2.2.1.2 Continued.

c. The terminal address on the bus (value of O indicates that the unit
is the normal Bus Controller)

d. An AYK-14 file identifier. This description shall consist of four
bits and shall be identical to the four bits in the Lookup Table
Oata that describe discrete utilization during processing (see
5.2.2 .1.3.I.c and 6.1.c.2). All four bits shall be zero for non
AYK-14 Library Files. For AYK-14 Library Files,,only one of the
four bits shall be set and the bit that is set shall indicate which
AYK-14 POWER OFF/ON, IPL and IPLfail discretes are associated with
the AYK-14 that the Library File pertains to. In addition, these
bits shall be utilized along with the terminal address on the bus to
identify which AYK-14 file is associated with which AYK-14, since
more than one AYK-14 with the same terminal address may exist on the
same bus.

e. A protocol identifier (i.e., applicable appendix)

f. A file name identifier consisting of at least eight alphanumeric
ASCII characters

9. An F/A-18 SMS file identifier. This description shall consist of
two bits and shall describe which type of SMS the file applies to.
For non Appendix F protocol files and non SMS files, this descriptor
shall have a value of O. If there are not two SMS files on the MSO
with the same aircraft configuration code, this descriptor shall
also have a value of O for Appendix F SMS protocol files. If there
are two SMS files on the MSD with the same aircraft configuration
code, the descriptor shall then indicate which type of SMS the file
applies to. When the MLV attempts to utilize any library file with
this descriptor having a value other than O, the MLV shall query the
operator to indicate the type of SMS installed in the aircraft
(AYQ-9 core memory, or AYQ-9/AYQ-15 EEPROM). After operator
response, the MLV shall use the file with a descriptor value of 1 if
AY@9 core memory was indicated, or the file with a descriptor value
of 2 if AYQ-9/AYQ-15 EEPROM was indicated. A descriptor value of 3
shall be invalid. This descriptor will allow use of the correct SMS
file when two files with the same aircraft configuration and termi-
nal address are present on the MSO.

h. The Memory Area(s) that the entry applies to

i. A flag indicating whether the entry is for a patch file or a
complete file

j. Memory File location and status information.
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The limit on the number of Memory files (23 minimum) for the Library File will ●
not allow a corresponding maximum number of units if separate memory areas or
patch files are present, since separate Library file entries are required for
these files.

A patch file and a non-patch file (complete file) may exist on the MSD for the
same unit. The Memory Configuration (see Memory Files 5.2.2.1.3) will deter-
mine whether the patch file or complete file will be used. If the current
Memory Configuration of the device is the same as the patch file, the patch
file will be used (Memory Configuration for a patch file identifies the Memory
Configuration that the patch applies to). If the current Memory Configuration
of the device is less than the complete file (non patch file) Memory Config-
uration, then the complete file will be used. Patch files may not be used if
the unit does not allow Memory Configuration Messages. The MLV processing
will assume that the MSD is properly prepared and will not contain a patch
file and a complete file with the same Memory configuration’ for the same unit.
It is also assumed that a patch file will not create a new Memory Configura-
tion that is less than the complete file Memory Configuration.

There will be individual Memory Files describing
ML~”~~~~~on%%?%%%~ng the necessary data to reprogram an individua,
unit. The Memory File will contain a Lookup Table and Reprogramming Data. A
Memory File must be wholly contained on the MSD (i.e., a Memory File may not
be split between multiple MSDS).

The Lookup Table will contain information
ne~~~~~~~"$~~ t_~municate withthe unit being processed. The ●
details of the Lookup Table data are provided in Section 6.1. The following
is a summary of the minimum data contents.

a. Physical bus parameters (center tap grounding, coupling method, bus
number )

b. Initial states for MLV discrete outputs

c. Discrete utilization during processing

d. MLV bus takeover method

e. Unit protocol

f. RT address

9. Allowable “O” level functions, namely: Load/Verify or Load only;
and Verify allowed.

h. Single, sequential. simultaneous Menwy Area(s)

i. Memory Configuration Message information

j. Reprogram Control Message information
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k. Message handling options to be implemented by the MLV (Busy bit
usage/operation, redundant bus use, message delays, busy bit error
criteria; and maximum number of retries)

1.” Maximum unit on time to be used in controlling the AN/ALQ-165
External Processor ON/OFF discrete

m. Transfer Control and Start Execution Message data.

5.2.2 .1.3.2 Reprogramming Oata. The reprogramming data will be ,stored on
the MSO in blocks, records, etc. , necessary for MLV operation. Actual Storage
format will be controlled by the MLV and will not require user specification.
Relative to the user the data stored will ,be groupings of transaction (e.g.,
Header, Memory Oata, .... Memory Oata, Trailer or Header, Trailer) informa-
tion. The data stored will be the Data Words required for the transaction
(e.g., for Appendices B and C the stored .ddta will be four Oata’Words for the
Header Message, all the Oata Words of the Memory Data Load/Verify Messages,
and the two Oata Words of the Trailer Message).

5.2.2.2 Initial On-Line Operations. (See Figure 6 located at the end of
Section 6.)

Prior to cable attachment to the aircraft, the MLV will have its Power Switch
in the OFF position.

a. Cable Attachment - The MLV Power, Bus and Oiscrete Connectors (and,
when utlllzed, Redundant Bus Connector) will be connected to the
aircraft to be loaded.

b. MLV Power Up/BIT .-Once all cables have been”attached, the MLV Power
Switch WI1l be manually activated. This will turn on the MLV power
and automatically cause the MLV to perform ‘initialization and an
internal BIT check.

c. Loop Test/Aircraft ID - Once the cables have been attached (sensed
by the fact that at Teast one of the aircraft type identification
pins is,always shorted to ground) the MLV will scan the five Air-
craft Type lines to determine which combination is shorted to
ground. This will enable the identification of one of up to thirty-
one aircraft types as shown in Table VII. After the.aircraft type
has been determined, the MLV will scan the four aircraft configura-
tion lines to determine the specific’aircraft configuration. The
aircraft type and configuration will determine the MLV RT address
for each of the applicable buses. The reserved Aircraft Type Code
may be used for any’non-aircraft manual application (e.g., loading a
pod prior to dircraft attachment): When the reserved Aircraft Type
Code’ (11111) is read,”the MLV.will ignore the Configuration code,
select direct coupling and ground the transformer center tap.

If the loop test for aircraft ”IO, afte’rMLV power up and internal
self test, fails, the MLV will display an “ATTACH CABLES” message
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5.2.2 .2.c. Continued.

d.

e.

and after being signaled by the operator that the cables have been
attached the MLV will proceed normally.

Memory Storage Device Check - Once the aircraft type and configura-
tion have been established, the MLV will read the Library File on
the MSD to verify that the proper MSO has been loaded.

Operator Selections - The MLV will then halt and cue the operator to
select the desired function. The available functions are:

1.

2.

3.

4.

5.

Automatic Load/Verify as described in 5.2.2 .2.1/5.2.2.2.3 and in
the applicable appendix.

Manual Load/Verify as described in Sections 5.2.2 .2.2/5.2.2.2.3
and in the applicable appendix.

Manual Verify only which is identical to the Manual Load/Verify
except that no Load is performed (applicable only to Appendices
B, C, D, F, and H).

Display Library function which will allow examination of the
Library File in sequential fashion (one Library File entry
displayed and manual sequencing). This function or a seperate
function shall also display the date and aircraft type for the
MSD . ●
Save function which will allow the creation of a tape Memory
File for a unit. Normally, this function will not be available
on MSDS prepared for “O” level use. Special MSOS for use with
the Save function will be prepared for “O” level use and a flag
in the MSD Library File will indicate whether or not a Save
(Write) to the MSO may be performed. The special MSDS for use
with the “On level Save function will also contain a permitted
unit file. This file will constitute a list of all equipment
for which a Save function can be performed on the MSO. The file
will contain all the Lookup Table information for the unit(s).
In order to create the MSO memory file, a unit with the desired
Memory Oata physically resident in it will be required. Rela-
tive to the unit for which the MSO file is being created, the
Save will appear to be a Verify (i.e., all data transfers will
be identical to the Verify function except no Load will precede
the Verify). Ouring the Save, the MLV will request the operator
to manually input all required information except the Merwwy
Oata itself. The operator will be required to enter all the
Library File information except the aircraft configuration code
which is read from the MLV connector and the information that is
redundant with the Lookup Table data (i.e., the parameters
called out in 5.2.2 .1.2 except: the aircraft configuration; the
aircraft bus number; the terminal address; the AYK-14 file iden-
tifier; ’and the protocol identifier). The operator will also be ●
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required, for each Header, Data, .... Data, Trailer sequence to
enter the Header information (4 words) and Trailer information
(1 word, checksum is computed by MLV). The Header, Trailer
information will be entered as many times as necessary to
complete the desired Save file (i.e., Verify the unit Memory
Area).

6.. Other MLV functions may be contained on the MSD for non “O”
level functions but will not be,accessible with the MLV con-
nected to the aircraft.

It is the intention of this standard to require that any load opera-
tion will always be followed by a verify operation when possible
(Appendices B, C, O, F (for other than AYQ-9), and H). Except when
determined otherwise by the cognizant Software Support Activity this
shall be the normal mode of operation. The automatic verify after a
load and/or the use of a stand alone verify in manual mode may be
inhibited for a particular unit by parameters in the Lookup Table
for that unit, only when this restriction in operation has been
authorized by the cognizant Software Support Activity.

5.2.2 .2.1 Automatic Reprogram Operation. Automatic Reprogram Operation
assumes that all equipments on the bus(es~ are”operating and that MLV will
control the equipment to be reprogrammed and the order fn which they are to be
reprogrammed. Automatic Reprogram Operation also requires that the MSO be

●
properly prepared, namely, that there is only one Memory File for each unit on
the MSD. A flag in the Library File on the MSD will be used to indicate that
the MSO is compatible with Automatic Reprogram Operation.

a. Methods of Loading/Verifyin ? - Three methods of loading and verify-
ing are used. The special case for the AN/AYK-14 is discussed in
5.2.2.2.3.

1. Modified Oynamic Bus Allocation to the’MLV - The MLV is ini-
tially an RT and after being polled by the normal aircraft BC
requests to become the BC (MLV=BC). The normal aircraft BC then
reverts to an RT for the loadina and verifvin~ of itself and all
other RTs on the bus.

2. MLV acts as BC - The MLV is
aircraft configuration that

3. MLV acts as RT - The MLV is

“-

initially and remains the BC for any
does not have an on-board BC.

initiallv an RT for the loading and
verifying of the normal aircraft BC,-for the case where th~ air-
craft BC cannot become an RT (MLV=RT). Under this method the
normal aircraft BC would be loaded and verified first (if it is
to be loaded and verified) and then the BC would be requested to
turn-off (BC=Quiet) while the MLV acts as BC for the loading and
verifying of the remaining RTs. For the case where the
AN/AYK-14 is the BC and cannot revert to an RT, the AN/AYK-14
will be turned off via the PWR OFF/ON discrete and AN/AYK-14
reprogramming will be performed last (see 5.2.2.2.3).
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5.2.2.2.1.a. Continued.

The preferred method for loading and verifying is Modified Dynamic
Bus Allocation and this method will be used wherever possible.

The preferred method for loading the AN/AYK-14 with
bus capability is that the AN/AYK-14 will become an
tion of the IPL by the MLV (Appendix D.) This will
AN/AYK-14 to be verified after loading.

Prior to connection of the MLV. the normal aircraft

MIL-STD-1553B
RT upon genera-
allow the

BC for each bus
will control communications with all RTs operating on that bus.

b. Initial MLV State - The MLV will contain a bus compatible terminal
which is capable of acting as either an RT or BC. When first con-
nected, the MLV terminal will normally be in the’RT mode with a
distinct address (determined by the aircraft configuration and
defined in the Lookup tables). When the MLV assumes RT status as
the initial state, processing will continue as described in c and d
belOW. For aircraft configurations that do not have an on-board BC,
the MLV will act as BC at MLV startup for the selected bus. In this
case, (MLV initially BC) the MLV, after setting the appropriate
Reprogram Enable discretes, will verify that all equipments are
present by sending an Activity Message to each RT on the bus. The
MLV will not send any messages to an RT until at least 10 msec after
the Reprogram Enable discretes are set. After verification that all
RTs are present, the MLV will proceed to perform the memory Load and ●
Verify functions for each unit on the bus that requires’ reprogram-
ming (see 5.2.2.3 and the applicable appendix).

c. Discrete Initiation -’The MLV acting as an RT will set the appro-
priate Reprogram Enable discrete(s) for the bus selected. When
required (i.e., when the MLV is not normally polled by the BC) the
setting of the Reprogram Enabling discrete(s) shall cause the BC to
initiate polling of the MLV. The BC shall poll for the MLV by send- .
ing Activity Messages to the MLV RT address as long as the appro-
priate discrete is active, regardless of whether or not the MLV
responds. In any configuration where more than one discrete is con-
nected to the BC, the active state of either discrete shall cause
the BC to poll the MLV RT address. (Note that this discrete also
has other functions discussed below. ) The active state of the
Reprogram Enable discrete input(s) to the BC shall not alter normal
BC operation other than by adding the MLV to the RT address list.
Only the simultaneous presence of an active Reprogram Enable dis-
crete and the receipt of a valid Reprogram Control Message (see
Appendix B or C) from the MLV shall cause the BC to suspend normal
operation. If other fail safe discretes are also used (i.e., Repro-
gram Enable and weight on wheels), then it is permissible for the
Reprogram Enable to alter normal operations.

d. Bus Communication - When the MLV has selected a bus on which it will
Initially act as an RT, the following operations will be performed. o
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1.

2.

3.

5.2.2.2.2

If the BC cannot revert to an RT, the MLV will perform the
Avionic Subsystem Memory Load/Verify functions below for the BC
with the MLV acting as an RT. UPon completion of the BC
Load/Verify the MLV will then request via a Reprogram Control
Message that the BC stop all bus communications.

If the BC can revert to an RT, the MLV will utilize the Activity
Message to request a Reprogram Control Message in order to cause
the BC to revert to an RT.

Once the MLV has obtained BC status the MLV will if necessary
Load/Verify the normal BC. The MLV will then verify that all
Appendix B equipments are present by sending an Activity Message
to each RT on the bus. Only the presence of Appendix B protocol
subsystems will be checked by the MLV. The MLV will not send
any messages to an RT until at least 10 msec after the Reprogram
Enable discretes are set. After verification that all Appendix
B RTs are present the MLV will proceed to perform the Avionic
Subsystems Memory Load Verify functions for each RT on the bus.
(See 5.2.2.3 and the applicable appendix. )

Manual Reprogram Operation. Manual Reprogram Operation allows
for the onerator to control reoroaramnfnq on a bus by bus and unit by unit–. –..
basis (allows for the case whe~e ill uni~s on the bus are not Present or
operating). The initial on-line operations and points of operator interven-

●
tion are shown in Figure 6 located at the end of Section 6.

a. Methods of Loading/Verifying - Manual Reprogram Operation provides
for the three methods of loading and verifying described in
5.2.2 .2.1.a .(including the case where the on-board BC is not com-
municating on the bus, in which case the MLV acts as BC for the
loading and verifying of the unit(s) selected).

b. Initial MLV State - The initial MLV state for Manual Reprogram is
essentially the same as for Automatic Reprogram described in
5.2.2 .2.1.b. Once the operator has selected the Manual Reprogram
Operation mode, the MLV will request the operator to indicate the
bus and the unit (and unit Memory Area when applicable) on that bus
which is to be reprogransned. The method of selecting the unit, bus,
memory area is optional and may be selected by specifying unique
file names (unique to unit, bus, memory area) for example. If the
MLV normally assumes an RT state for the selected bus, processing
will continue as described in c and d below. If the MLV normally
assumes a BC state for the selected bus, the “MLV, after setting the
appropriate Reprogram Enable discretes, will verify that the
selected unit is present by sending an Activity Message. The MLV
will Load/Verify the selected unit to be reprograrmned, and then ask
if another unit is to be reprogransned.

c. Discrete Initiation - This process for Manual Reprogram is the same
as for Automatic Reprogram described in 5.2.2 .2.1.c.
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d. Bus Conmninication - Once the operator has selected a bus and unit ●
land unit Memory Area when applicable) to be reprogratnned, the MLV
will check the MSO for reprogramming information for that unit. The
following operations will then be performed.

1. The MLV after having set the appropriate discretes and acting as
an RT will listen on the selected bus to determine if the BC is
operating. The MLV will assume the BC is not operating if an
Activity Message is not sent to the MLV address within 2 seconds
of the setting of the discrete(s).

2. If the MLV determines that the on-board BC is not operating, the ‘
MLV will assume the role of BC and establish communications with
the RT to be loaded and verified. If the BC is not communicat-
ing and is the unit selected for reprogransning, an error will be -
declared.

3. If the on-board BC is operating and can revert to an RT, the MLV
will utilize the Activity Message to request a Reprogram Control
Message in order to cause the on-board BC to revert to an RT.
The Avionics Subsystem Memory Load Verify function (see 5.2.2.3
and the appropriate appendix) will be performed with the MLV
acting as BC for the selected RT.

4. If the on-board BC is operating but cannot revert to an RT and
is not the unit to be reprogransned, the MLV will request via a
Reprogram Control Message that the on-board BC stop all bus com- 0
munications (BC=Quiet). The Avionics Subsystem Memory Load
Verify function (see 5.2”.2.3and appropriate appendix) will be
performed with the MLV acting as BC for the selected unit.

5. If the on-board BC is operating and cannot revert to an RT and
is the selected unit, the MLV will perform the Avionic Subsystem
Memory Load/Verify function for the BC with the MLV acting as an
RT . (See 5.2.2.3 and the appropriate appendix. )

5.2.2.2.3 MLV Control of AN/AYK-14 (Automatic and Manual Reprogram
peratlon).

a. In order for the MLV to properly load the AN/AYK-14, or to properly
load other devices over a bus for which the AN/AYK-14 is the Bus
Controller, special interfaces are provided. The MLV will provide
individual IPL (Initiate Program Load) and PWR OFF/ON discrete
signals to the AN/AYK-14. The AN/AYK-14 will not utilize the
Avionics Reprogramming Enable discretes.

b. For each bus selected for reprogransning (either manual or automatic
operation) which is normally controlled by an AN/AYK-14, the
following procedures will be utilized. The MLV will set the PWR
OFF/ON discrete for the AN/AYK-14 on the selected bus. This will
turn the AN/AYK-14 off. If other AN/AYK-14’s can assume the BC roll

o
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5.2.2 .2.3.b. Continued.

on the selected bus (or another AN/AYK-14 is an RT on the selected
bus), their PWR OFF/ON discretes shall also be set, turning them
off.

c. Any RTs on the selected bus to be reprogrammed will be reprogrammed
first. In the manual mode the MLV will load and verify the selected
RT and then ask the operator if another RT is to be reprogrammed.
Once all RTs that are to be reprogrammed on the selected bus have
been reprogrammed, the MLV will determine if the AN/AYK-14 is to be
reprogrammed (for both the manual and automatic modes the operator
will be queried as to whether the AN/AYK-14 is to be reprogrannned).
For the special case where a second AN/AYK-14 (acting as’an RT) is
on the selected bus to be reprogrammed, it will be reprogrammed
prior to the AN/AYK-14 acting as BC.

d. If the AN/AYK-14 is not to be reprogrammed, the MLV will’ determine
if another bus is to be reprogrammed (for the,manual mode’ the opera-
tor will be queried as to whether another bus is to be
reprogrammed).

e. If the AN/AYK-14 is to be reprogranmted, the MLV will set the IPL
discrete for the selected bus and then release the PWR OFF/ON
discrete for the selected bus only, reactivating the AN/AYK-14.
Turning the AN/AYK-14 on with the IPL discrete active will cause it
to execute the Boot Loader. The MLV will then release the IPL
discrete, initiate the AN/AYK-14 boot loader and reprogram in accor-
dance with Appendix D, E or G, depending on the AN/AYK-14 version
associated with the aircraft type and configuration codes.

f. After completion “of the reprogramming of the AN/AYK-14 and thus all
units on the selected bus, the MLV will determine if another bus is
to be reprogrammed (for the manual mode the operator will be queried
as to whether another bus is to be reprogrammed). If another bus is
selected, the AN/AYK-14 PWR OFF/ON discrete for the previous bus, if
still active, will be released if indicated in the Lookup Table for
the next unit on the selected bus. If another bus is not selected,
the MLV will clear all discretes including the AN/AYK-14 PWR OFF/ON
discretes as part of the final on line operations.

9. In the F-18 aircraft the AYK-14 POWER OFF/ON and IPL FAIL discretes
are not wired. There are provisions for future incorporation of two
POWER OFF/ON discretes and the MLV wiring will be supplied, to these
reserved pins. The MLV will control these discretes as described
above, however, there will be no response by the AYK-14. When the
MLV Aircraft Type Code indicates F-18A/B/C/D, the MLV, after connec-
tion to the appropriate bus and setting of discretes, shall monitor
the bus for,message activity to any terminal address. Inactivity
is detected, indicating that the BC is still active and the Power
OFF/ON discretes are not wired, the MLV shall request manual opera-
tor intervention to power up or down the appropriate AYK-14’s for
each change in state of the POWER OFF/ON discretes.
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5.2.2.3 Avionics Subsystem Memory Load-Verify. The Reprogram Enable
discretes wTl1 be routed to al1 appllcable equipment. These discretes wil1 be ●
utilized by applicable equipments to enable the memory erase and write func-
tions and to qualify the Reprogram Control.Message functions. The MLV wil1
reprogram each equipment in the manner described in the appl icable appendices.
The appendices are:

a.

b.

c.

d.

e.

f.

9.

h.

5.2.2.4

Appendix A, Bus Protocol , describes the general bus message transfer
on the A38188 and MIL-STD-1553 multiplex data buses.

Appendix B, Message ‘Formats (MLV=BC), describes the message format
between the MLV and avionic systems with the MLV acting as 8C.
Applies to all new equipment. Not applicable to AN/AYK-14. The
Memory Configuration Message wil 1 only be utilized when indicated as
usable in the unit Lookup Table.

Appendix C, Message Formats (MLV=RT), describes the message format
between the MLV and avionic systems with the MLV acting as an RT.
Applies to al1 existing equipment that cannot become an RT except
the AN/AYK-14. The Memory Configuration Message will only be uti-
1ized when indicated as usable in the unit Lookup Table.

Appendix D, Message Formats (MLV=8C, AN/AYK-14 SIM-8=RT), describes
the message format between the MLV and the AN/AYK-14 with MLV acting
as 8C and the SIM B version of the AN/AYK-14 acting as RT. This is
the preferred method of loading the AN/AYK-14.

●
Appendix E, Message Formats (MLV=RT, AN/AYK-14 SIM-B=BC), describes
the message format between the MLV and the AN/AYK-14 with the MLV
acting as an RT and the SIM B version of the AN/AYK-14 acting as BC.

Appendix F, Message Format (MLV=BC, Stores Management System (SMS)
or Signal Data Computer (SDC)=RT), describes the message format be-
tween the MLV and the AYQ-9 SMS core memory version, the AYQ-9
EEPROM version or the AYQ-15 SMS and the F/A-18 SDC, with the MLV
acting as BC and SMS or SDC acting as RT.

Appendix G, Message Formats (MLV=RT, AN/AYK-14 SIM-A=BC), describes
the message format between the MLV and the AN/AYK-14 with SIM-A.
Since SIM-A is not capable of acting as an RT the MLV must act as
RT. This is the least preferred method for loading the AN/AYK-14.

Appendix H, Message Formats (MLV=BC, CP-1OO1=RT), describes the
message format between the MLV and the CP-1OO1 HARM Command Launch
Computer with the MLV acting as BC and the CLC acting as RT.

Final On-Line Operations.

5.2.2 .4.1 Bus Processing Completion. After completing reprogramming of all
units on the bus that are to be reprogrammed the MLV will send, via a Repro-
gram Control Message, a command for the normal bus controller to revert from
the RT to BC mode in order to resume normal bus operation. Since the Avionics ●
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be used for other buses, the discrete may
rernai~active after bus operation is returned to the normal BC. In the-case
where the normal BC could not revert to an RT and the BC was commanded to stop
bus communications, when the MLV switches to the next bus if the MLV does not
release the active discrete, the previous bus will remain quiet until all
buses are completed and the final on-1 ine operations below are completed. For
each bus on which the AN/AYK-14 is the Bus Controller the PWR OFF/ON discrete
wil1 be released by the MLV prior to the selection of the next bus for
reprogramming only when the AN/AYK-14 is reprogrammed.

5.2.2 .4.2 Aircraft Processing Completion. After processing for al1 buses
on the aircraft has been completed the MLV will clear the Reprogram Enable
and/or PklROFF/ON discretes and the operator wil 1 be informed that the
aircraft reprogramming function is complete. The release of the Reprogram
Enable and/or PWR OFF/ON discretes shall cause any BC that has stopped com-
municating on the bus to resume normal operations. Each RT shall suspend
declaring bus errors while the Reprogram Enable discrete(s) are present in
order to preclude bus errors being caused by a quiet bus in the case of a BC
that has been commanded to suspend bus cormnunications. Additional ly the BC
shal1 not declare a bus error when the MLV stops communicating on the bus
(e.g., at bus reprogram completion).

Upon being notified that processing for all units and all buses has been
completed, the MLV operator wil1 manual ly perform the foilowing functions:

a. MLV Power Down - Manually turn off the MLV power switch.
b. power Cable Detachment - Oisconnect al1 cables.

5.3 Avionic Equipment Requirements. All avionic equipment shal1 conform to
the specified requirements of the aircraft subsystem and the MLV interface
requirements defined herein. Any of the options allowed by this standard may
be implemented (i.e., transformer COUP1 ing, grounded transformer, busy bit
utilization, etc. ) provided that they are consistent with the procurement
specifications and the intended aircraft installation(s). Protocol usage
shal1 be in accordance with Section 1.4 and the procurement specification.

6. NOTES

6.1 Lookup Table Oata. The Lookup Table (see 5.2.2.1.3.1) will contain
information necessary for the MLV to communicate with the”unit being proc-
essed. Unless otherwise specified all bits set to 1 shall mean active (i.e.,
MLV output is to be active) and all bits set to O shall mean inactive (ie.,
MLY output is to be inactive). The Lookup Table wil1 contain as a minimum the
foilowing information:

a. Bus parameters for the MLV bus hardware and software

1. One bit for center tap open/grounded. (O = grounded, 1 = open)

2. One bit for coupling type to be used. (O= Transformer
Coupling, 1 = Direct Coupling).
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6.1.a. Continued.

3. Three bits describing the bus the MLV is to couple to (Redundant
with Library File):

value = O = none (not used)
1 = Avionics Bus No 1
2 = Avionics Bus No 2
3 = Avionics Bus No 3
4 = Avionics Bus No 4
5 = EW BUS

6 = Not used
7 = Not used

b. Oiscrete settings to be performed by the MLV prior to MLV communi-
cation on the bus. Fifteen bits shall describe the status of the
following signal lines:

EW UOM Reprogram Enable (5.1.2.4.3.2.1)
EW OSM Reprogram Enable (5.1.2.4.3.2.1)
AV Reprogram Enable 1 (5.1.2.4.3.2.2)
AV Reprogram Enable 2 (5.1.2.4.3.2.2)
Boot Enable SMS (5.1.2.4.6)
MSORS OFF/ON (5.1.2.4.9)
Boot Enable ROP. (5.1.2.4.9)
AYK-14 Power OFF/ON 1 (5.1.2.4.5)
AYK-14 Power OFFION 2 (5.1.2.4.5)
AYK-14 Power OFF/ON 3 (5.1.2.4.5)
AYK-14 Power OFF/ON 4 (5.1.2.4.5)
AYK-14 IPL 1 (5.1.2.4.5)
AYK-14 IPL 2 (5.1.2.4.5)
AYK-14 IPL 3 (5.1.2.4.5)
AYK-14 IPL 4 (5.1.2.4.5)

c. Discrete utilization parameters for controlling the Load/Verify.

1. One bit shall indicate whether the normal Bus Controller is an
AYK-14. When this bit is set (=1), it will cause the MLV to
request operator intervention to determine if the AYK-14 should
be reprogrammed prior to switching off the selected bus. The
quieting of the AYK-14(s) prior to conmwnication with the
selected unit shall be controlled by the AYK-14 Power Off/On 1
through 4 discrete settings indicated by the bits described in
6.1.b. independent of the setting of this bit. This bit will be
utilized for all Memory Files.

2. Four bits shall describe the use of the four AYK-14 interfaces
for reprogramming the AYK-14 (redundant with Library File).
Only one of the four AYK-14 bits shall be set and the set bit
shall indicate which AYK-14 POWER OFF/ON, IPL, and IPL fail
discretes should be used to control the AYK-14 being processed
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● 6.1.c. Continued.

(i.e., for Appendix D, E or G operation which discretes are to
be toggled or read’to control the AYK-14). These bits are OnlY
used for processing of AYK-14 MemorY Files.

3. One bit shall indicate usage of the ALQ-165 External Processor
On/Off discrete for ALQ-165 only. The AL.Q-165 External proces-
sor On/Off bit when set shall indicate that the ALQ-165 External
Processor On/Off discrete (5.1.2.4.7) is to be used to control
the ALQ-165 Appendix B operation.

d. MLV operation to obtain control of the bus. Three bits shall
describe MLV operation as follows:

value = O =
1=

2=
3=
4=

5=

a
6=
7=

Not used !.
The MLV begins operation on the bus as a Remote
Terminal (RT) and converts the.normal Bus Controller
(BC) to an RT, then the MLV operates as BC
The MLV begins operation on the bus as the BC
The MLV begins and continues operation as an RT
The MLV begins operation on the bus as an RT, then
quiets the normal BC and the MLV then operates as BC
Not used
Not used ,.
Not used

e. MLV operation mode. Four bits shall describe the MLV operation mode
(i.e., protocol identifier) (Redundant with Library File).

value = O = Not used
1 = Appendix B (20.) protocol
2 = Appendix C (30.) protocol
3 = Appendix O (40.) protocol
4 = Appendix E (50.) protocol
5 = Not used.
6 = Appendix G (70.) protocol
7 = Appendix H (80.) Protocol
8 = Appendix F (60.) protocol for SMS core memorY
9 = Appendix F (60.) protocol for SMS EEPROM memory

10 = .Appendix F (60.) protocol for SOC
11-15 = Not used

f. RT address assignments. Three variables each with 5 bits of data
shall.describe RT addressing requirements. The three variables are
for: the RT to be reprogrammed by the MLV when the unit is normal 1y
an RT (Redundant with Library File); the RT address that the current
BC will utilize after being converted from a BC to an RT; and the RT
address the MLV is to assume when the MLV connects to the bus as an
RT .
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6.1 Continued.

9. Allowable “O” level functions. Two bits shall describe the func-
tions that are allowed to be performed on the unit being
reprogrammed. One bit shall indicate whether or not to inhibit the
automatic verify at the end of a load (1 = do not do a verify, O =
do a verify). One bit shall indicate whether or not a manual verify
at “O” level is disallowed or not (1 = verify not allowed, O =
verify is not inhibited).

h. File type description parameter. Two bits shal1 be used to describe
the Memory File type, namely: single Memory Area (one Load/Verify);
a simultaneous Memory Area (two Loads followed by two Verifies using
one Memory File and one Library File entry); or a sequential Memory
Area [one Load/Verify followed by a second Load/Verify using a
second Memory
automatical ly
however, only
identifier in
Memory Area 1

value = O
1
2
3

File aflda second Library File entry). The M[V will
process (chain) the second file for a sequential load;
one chain operation is possible, since the Memory Area
the Library File only allows for the definition of
and 2.

= Single Memory Area
= Sequential Memory Areas
= Simultaneous Memory Area
= Not used

i. Memory Configuration information. This data shal1 determine whether a
or not to check the current device configuration, which data words
to utilize, and what the configuration of the memory image on the
MSO is. One bit shal1 indicate that the Appendix B or C Nemory
Configuration Message is or is not to be utilized (see applicable
protocol ). If the Memory Configuration Message is usable, in Manual
Mode the MLV will display the configuration data received from the
unit to the operator after setting the discretes and prior to any
other reprogramming action being started. The operator may proceed
with the action or abort at that time. Two bits shall describe
which Memory Configuration Message Data Words are to be checked by
the MLV.

value = O = Not used
1 = Check only Oata Word 1 of Menwy Configuration

Message
2 = Check only Data Word 2 of Memory Configuration

Message
3 = Check both Oata Words 1 and 2 of the Memory

Configuration Message

Two 16 bit words in the Lookup Table shall contain the Memory
Configuration Message Data Word 1 and Oata Word 2 comparison infor-
mation. These data words will only be used for units that allow the
Memory Configuration Message. In manual mode these words are only

*
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● 6.1. i.

j.

Continued.

used to determine whether the MLV is to use a patch file or a com-
plete memory file. In automatic mode these words are used to deter-
mine if the unit requires reprogrannning and whether to use a patch
file or a complete memory file. .In determining which file to use,
the MLV will always check the patch file Library entry if it exists
before checking the complete memory file if it exists.

Reprogram Control Message Data Word information. These Lookup Table
parameters wil1 describe: Remote Terminal nomenclature; Bus
Controller nomenclature; control information for the unit being
processed; and the Fill data for the Reprogram Control Message.
Information for the ReDrowam Control Message used to convert the BC
to an RT or quiet the BC ~ill also be stored.

1.

z.

3.

Three 16 bit words shall provide ‘the unit nomenclature for the
RT to be processed. If the unit being processed (reprogrannned)
is the bus controller, these data words shall be set to zero
value. If the unit being processed is an RT (or a BC that has
been converted to an RT), these data words will be used for the
Reprogram Control Message nomenclature information when the MLV
is acting as BC.

Three 16 bit words. shall provide the unit nomenclature for the
normal (Appendix C) bus controller. These data words wil 1 be
used for the Reprogram Control Message nomenclature information
when the MLV is acting as an RT (i.e. , during the time the MLV
acting as an RT is communicating with the BC in order to convert
it to an RT, to quiet it, or to reprogram it).

Two 16 bit words shall provide the information to be used by the
MLV in construct ng the fourth data word of the Reprogram
Control Message during reprogramming of the unit. The two words
represent two variables, the second of which is used only when
two memory areas are being loaded simultaneously (i.e., both
from the same Library File). The second variable is used after
the first memory area is completed (indicated by Transfer
Control = 00 or 10 in the last Header Message sent) when a
simultaneous memory area is indicated. The MLV will utilize the
appropriate variable for the memory area being processed. The
data used by the MLV is extracted from the variable selectively
(i.e., by masking).

The Fill bits of the fourth data word (bits ,10 to.15) are
derived from the variable for every Reprogram Control Message.

I

Bits 7 and 6 (memory area enables) of the fourth data word of
the Reprogram Control Message are extracted from the variable to
construct the first Reprogram Control Message for the Load
Function (these bits are O for the Verify Function).
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6.1.j. Continued.

Bits 5 and 4 (memory area disables) of the fourth data word of
the Reprogram Control Message are extracted from the variable to
construct the Reprogram Control Message at the end of a Load
(end of Load is indicated by Transfer Control = 00 or 10 in the
last Header Message sent). These bits are O for the Verify
function. The state of bits 8 and 9 (Load/Verify) will always
be 00 for the Reprogram Control Message at the end of a Load or
Verify.

Bit O (transfer control ) of the fourth data word of the Re-
program Control Message is extracted from the variable to
construct the Reprogram Control Message at the end of a Verify
(end of Verify is indicated by Transfer Control = 00 in the last .
Header Message sent). This bit is O for all other cases
including Transfer Control = 10 (signifying Transfer Control ) in
the last Header Message of the VERIFY. When Transfer Control =
10 in the last Header Message for a Verify, the MLV will send
the Reprogram Control Message with bits O-9 of the fourth data
word = O. ‘This implementation (Transfer Control bit in the
fourth data word of the Reprogram Control Message set to value
indicated by Lookup Table only after a Verify) precludes the
transfer control via the Reprogram Control Message before a
Verify shown in the center of Figures 10 and 11 (Appendices B
and C). This operation precludes transfer to an unverified
memory area as discussed in general operation 20.2.e and 30.2.e ●
of Appendices B and C. Transfer of control to an unaltered
Memory Area (as shown in Figures 10 and 11) prior to the Verify
of the reprogrannned Memory Area using the Transfer Control (bits
O-1 of Oata Word four) of the Header Message is possible but not
recommended.

4. Six bits of data shall provide the information for the Fill
field (bits 15-10) of the fourth Data Word of the Reprogram
Control Message when the MLV acting as an RT is converting the
BC to an RT or quieting the BC.

k. Message handling options to be implemented by the MLV,

1. One bit of information shal1 indicate whether or not the Status
Word BUSY Bit for an RT ii usable or whether the MLV is to use
bit 15 of the Oata Word in the Activity Message to detect a busy
condition (1 = BUSY bit in Status Word is usable, O = BUSY bit
in Status Word will always be O) for Appendix B protocol . The
MIV hardware wil 1 ignore al1 data words received after the
Status Word if the Busy Bit (bit 3 of the STATUS RESPONSE WORD)
in the Status Word is set (Appendices B, O, F and H). For this
reason the MLV will always assume that an RT is busy if the
Status Word Busy Bit is set. For Appendix B protocol , even if
the Lookup Table indicates that the Busy Bit in the Activity
Message DATA WORO is to be used, the MLV wil 1 assume the RT is ●
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6.1.k. Continued.

busy if the Status Word Busy Bit is set. The BusY Bit in the
Activity Message DATA WORO wil1 be used by the MLV if the Status
Word Busy Bit is indicated as unusable after the Status Word
Busy Bit is cleared. Since the first message commanded by the
MLV will be an Activity Message, the MLV will assume that the RT
that uses the Data Word Busy Bit is Busy until an Activity
Message response ”with both the status word and ‘data word Busy
Bits clear is received.

2. One bit of information shall indicate what MLV action is to be
taken by the MLV when the RT Status Word response to a receive
type message has the Busy Bit set. If the Lookup Table value of
this bit = 1, the MLV will assume that the message” was properly
received and wil 1 continue normal processing after the Busy bit
is cleared. If the Lookup Table value = O, the MLV wil1 assume
that the Data Word(s) in the message were not received by the RT
and “when the Busy Bit is cleared the last receive message will
be repeated.

3. One bit shall indicate whether the redundant bus is usable or
not. If the Lookup Table value of this bit = 1, the MLV will
assume the redundant bus is usable. If ‘the Lookup Table value
= O, the MLV will assume the redundant bus is not usable. An
additional 4 bits shall indicate which MLV bus connection is to
be used to communicate on the redundant bus. These bits are
required to allow the optional connection for redundant buses
called out in 5.1.2.3. The MLV wil1 utilize the redundant input
connection indicated by the value

value = O =
1=
2=
3=
4=
5=

6-8 =
9=
10 =
11 =
12 =

13-15 =

None (not used)
Primary Avionics
Primary Avionics
Primary Avionics
Primary Avionics
EW BUS

Not used

of these bits.

Bus No. 1
Bus No. 2
Bus No. 3
Bus No. 4

Secondary Avionics Bus No. 1
Secondary Avionics Bus No. 2
Secondary Avionics Bus No. 3
Secondary Avionics Bus No. 4
Not used

If a value less than 8 is indicated (values 5 through B are not
val id for redundant bus usage), the MLV shal1 not be required to
allow true redundant bus operation. In this case the MLV will
assume that optional redundant bus connections are utilized and
wil 1 only allow a one time switch from the designated primary to
the designated optional connection.
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4. Eight bits shall indicate modification of the Appendix B norms’
10 msec. Activity Message cycle (see Appendix B 20.3.d). The
eight bit value shall represent O to 255 milliseconds of time
added to the MLV minimum Activity Message interval . The norms’
value of the variable is OA hex (10 msec. ). The use of other
values will allow optimizing the total load time for any par-
ticular unit. For example, shorter times may be used to speed
up detecting the Busy Bit clearing, or longer times may be used
to allow sufficient time for terminal processing so the Busy Bit
will be cleared for the second activity message. A value of O
shal1 indicate maximum MLV hardware capabi1ity.

5. Sixteen bits shall indicate the number of times during a trans-
action (Header, Memory Oata, .... Memory Data; Trailer or
Header, Trailer) the Busy Bit may be set before the MLV declares
an error. The sixteen bit value (O to 65535) is the total count
of busy bits that may be incurred during a transaction. The
time to detect an error in Appendix B protocol is this count
times the interval between Activity Messages. This field may
also be used as a timer for other protocols.

6. Sixteen bits shall indicate the maximum number of times the
operator is allowed to request a retry for an Appendix B or C
manual retry Reprogram Status error (Oata Word value of 8003
Hex).

1. A minimum of eight bits shall be used to indicate the maximum on-
time for the AN/ALQ-165 External Processor On/Off discrete. This
variable shall have a minimum resolution of 10 seconds and shall be
compatible with allowing a maximum on-time of between 10 seconds and
30 minutes.

m. Transfer Control and Start Execution Message data.

1. One bit shall provide the MLV masking information for bit 1 of
the fourth OATA WORO of the Header Message to be used during a
Load function. Ouring a Load the MLV will logically “and” the
value of this bit with bit 1 of the fourth OATA WORO of the
Header Message regardless of the protocol selected. (Appendix H
does not use the Header Message. ) This bit should be set to O
to preclude a transfer control during a load which is to be
followed by a verify. This operation is provided to allow a
transfer of control after a verify but prevent the transfer of
control during a Load to a memory area that is not part of the
reprogramming software. Masking is required because the same
Header information is used for the Load and Verify functions.
For the protocols of Appendices E, F, and G this bit is not
required, since there is no transfer of control allowed via the
Header Message; however, this bit should be set to O to ensure
the correct format of the Header Message.
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2. Three ‘bits shal1 control ttieissuance
Message for the Apgendi x F wotocol.

of a .Start Execution
Each bit shall indicate

wheth& the MLV should command a Start Execution Message
at: the end of a load during a load/verify operation; the end
of a load during a load only operation (auto verify inhibited);
and at the end of a verify/save whether or not preceded by a
load.

6.2 Flow Chart Notation. In the flow charts of this
tangles indicate action to be taken if required or when
rectangles indicate action that wil 1’always be taken.

6.3 Subject Term (Key Word) Listin9.

Asynchronous
Bit rate ‘
Bootstrap loading
Bus control ler,(BC)’
Data bus
Data word
Library file ,(

Lockup table I
Memory file
Message
Pulse code modulation
Remote terminal (RT)
Reprogransning data
Status word
Time division multiplexing (TDM)

document dashed rec-
applicable. Solid

Preparing activity:
Navy - AS

Project GDRQ-N120
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APPENDIX A

BUS PROTOCOL

10. MESSAGE TRANSFER

This section applies to message transfers on MIL-STO-1553A,
MIL-STD-1553B Multiplex data buses between the MLV and each
aircraft avionics system. It does not necessarily apply to
on-board subsystems.

The signals will be transferred in the form of Asynchronous
OU1se code modulation usinq Manchester bi-Dhase modulation.

MDC A3818B or
component of the
transfers between

serial digital
A logic one will

be transmitted as a bipola~ coded signal 1/0 (i.e., a positive puise followed
by a negative pulse). A logic zero will be a bipolar coded signal 0/1 (i.e.,
a negative pulse followed by a positive pulse). A transition through zero
occurs at the midpoint of each bit time. An absence of either pulse within a
bit time is a Manchester code error. The transmission rate will be 1 MHz.

10.1 Word Types. Word size will be twenty bits as follows:

a. Three Bit Period Sync Waveform
b. Sixteen Oata Bits
c. One Parity Bit

● Three types of words wi11 be used as shown in Figure 7. Each of these word
types are defined in the following sections.

10.1.1 Connnand Word Format. Command words are always transmitted by the
Bus Controller (8C). Each comnand word will consist of the following fields:

a.

b.

c.

Command Sync (Bit times 1 to 3) - The command sync waveform wi11 be
an Invalid Manchester waveform. The width will be three bit times,
with the waveform being positive for the first one and one-half bit
times, and then negative for the following one and one-half bit
times. If the next bit following the sync is a logic zero, then the
last half of the sync waveform will have an apparent width of two
clock periods due to the Manchester encoding.

Terminal Address (Bit times 4 to 8, bits 11-15) - The next five bits
~ol 1owing the sync waveform wi11 be the RT address. The 00000 and
11111 codes will not be used for new designs, leaving a maximum of
30 addressable units per bus. The most significant bit of the
address will be transmitted first. The definitions of these
addresses will vary by aircraft and selected bus.

TR (Transmit/Receive) Bit (Bit time 9, bit 10) - The next bit fol-
lowing the address WI1l be the transml t/receive bit, which wil1 in-
dicate the action required of the RT. A logic zero will indicate
the RT is to receive, and a logic one will indicate the RT is to
transmit.

I

I
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d. Subaddress Field (Bit times 10 to 14, bits 5-9) - The next five bits
following the transmit/receive it will be utlTized as a subaddress
field. The subaddress values of 00000 and 11111 wil1 not be used
for new designs, i.e., mode commands will not be used. Subaddress
00000 (Mode Code) is used for protocols of Appendices D, E, F and G
only. The subaddress used shall be as defined in the applicable
appendix.

e. Data Word Count (Bit times 15 to 19, bits O-4) - The next five bits
following the subaddress field will be the number (in binary form)
of data words to be either sent out or received by the RT. A maxi-
mum of 32 data words may be transmitted or received in any one
message block. All 1’s will indicate a decimal count of 31, and all
O’s will indicate a decimal count of 32. The most significant bit
of the word count wil1 be transmitted first. In the protocol of
Appendices D, E, F and G only, the Data Word Count field is also
used as the Mode Code identifier.

f. P (Parity Bit) (Bit time 20) - The last bit in the word will be
used for parity over the preceding sixteen bits. Odd ones parity
will be utilized.

10.1.2 Status Word Format. Skatus words are transmitted by a Remote
Terminal (RT) after receipt of a BC generated Command Word or fol1owing a EC
to RT data transfer. Each status word will consist of the following fields:

a.

b.

c.

d.

e.

f.

Status Sync (Bit times 1 to 3) - The status word sync waveform will
be identical to the command sync waveform described in 10.1.1 .a.

Terminal Address (Bit times 4 to 8, bits 11-15) - The next five bits
~ollowlng the sync will contain the address of the terminal which is
transmitting the status word as defined in 10.1.l.b.

ME (Message Error Bit) (Bit time 9, bit 10) - A logic one will
~ndicate the presence of a message error, and a logic zero its
absence. See the applicable appendix for usage of the Message Error
bit.

Status Code Field (Bit times 10 to 18, bits 1-9) - The next nine
bl ts W~n to the BC. ‘These
bits are defined in the appendix for each protocol defined.

TF (Terminal Flag) (Bit time 19, bit O) - Bit O in the status word
1s reserved for a termnal flag bit. This bi”twill be set to one to
indicate that the status code field should be examined by the bus
control 1er. See applicable appendix for usage of the Terminal Flag
bit.

P (Parity Bit) (Bit time 20) - The last bit of the status word wil1
be used for parity as described in 10.1 .l.f.
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10.1.3 Data Word Format. Sequences of up to thirty-two data words may be
sent from the to an RT_or from an RT to the BC. Each data word will con-

●
sist of the following fields:

a.

b.

c.

Data Sync (Bit times 1 to 3) - The data sync waveform wil1 be an
lnvalld Manchester waveform. The width will be three bit times,
with the waveform being negative for the first one and one-half bit
times, and then positive for the following one and one-lsalf bit
times. Note that if the bits preceding and following the sync are
logic ones, then the apparent width of the sync waveform will be
increased to four bit periods.

Message Data (Bit times 4 to 19, bits 0-15) - The sixteen bits
Toll owing the sync may be used for message data transmission.

P (Parity Bit) (Bit time 20) - The last bit in the data word will
be used for parity as descrfbed in 10.l.l. f.

10.2 Message Formats. Al1 messages wil1
response mode format. Two types of message
possible:

a. BC --> RT Data Transfer
b. RT --> BC Data Transfer

RT to RT transfers will not be used. Mode
for new designs and are applicable only to
and G.

be transferred using a command/
transfer sequences will be

connnand transfers will not be used
the protocols of Appendices D, E, F ●

10.2.1 BC to RT Transfer Sequence. Figure 8 shows the BC to RT data trans-
fer sequence. The BC w1ll transmit a Command Word with its TR bit set to O.
This word will be followed immediately by from 1 to 32 Oata Words also gener-
ated by the BC. There will be no gaps between any of these command or data
words. The RT will respond with a Status Word (see applicable appendix for
timing).

10.2.2 RT to BC Transfer Sequence. Figure 9 shows the RT to BC data trans-
fer sequence. The BC w1ll transmit a Command Word with its TR bit set to 1.
The RT will respond with a Status Word followed with 1 to 32 Data Words.
There wil1 be no gaps between the status word or the Data Words (see appli-
cable appendix for timing).
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MESSAGE FORMATS MLV = BC

20. STANOARO PROTOCOL FOR REMOTE TERMINALS

The protocol of this Appendix is appl icable to al1 new
de$?~~s m~minals and Bus Controllers. (Bus Controller reverts to
Remote Terminal for reprogramming. )

20.2
manner

a

General Operation. The MLV wi11 reprogram each unit in the fol1owing
see Figure 10).

When indicated as usable in the Lookup Table, the MLV wil1 request
a Memory Configuration Message from the unit being processed. The
Memory Configuration wil1 describe the current memory contents for
one or two memory areas as applicable. The MLV wil1 compare the
received Memory Configuration to the current Memory Configuration
stored on the MLV Memory Storage Device (MSD). In automatic mode,
if the unit already contains the current Memory Configuration, the
MLV wil 1 then continue on to the next unit to be processed. If the
Memory Configuration Message was not usable, the MLV wi11 assume
that the unit requires reprogramming. In Manual Mode, the MLV wil1
display the Memory Configuration data and continue reprogramming for
the selected unit.

b. If the unit in process requires reprogramming of either or both
memory areas, the MLV wil1 check the old and new memory configura-
tions to determine if the information in the MLV MSD is compatible
with updating the old memory (will use the patch file if it exists).
If a patch file does not exist or is not usable, the MLV wil1 check
to see if a complete file exists and check if it will result in a
newer revision level . If the Configuration Message was not usable,
no patch file should exist (see 5.2.2.1.2) and the MLV will use the
complete file for reprogramming. The MLV will declare an error if
the MSD information is insufficient. If the MSD information is cor-
rect for reprogramming, the MLV wi11 then send a Reprogram Control
Message to enable the reprogramming function for the appropriate
Memory Area(s) (depending on unit requirements memory areas wil1 be
enabled simultaneously or sequentially). The unit will then check
the validity of the Reprogram Control Message utilizing internally
stored information and the Reprogram Enable discrete(s) if appli-
cable.

c. Once the reprogramming mode is entered, the MLV wil1 then proceed to
load the new memory contents in blocks of varying size depending on
the unit and update requirements. There will be no specific erasure
commands from the MLV. The unit being reprogrammed wil1 be respon-
sible for erasure based on the directed write information. The
reprogramming will be conducted by a series of one or more HEAOER
MESSAGE , MEMORY OATA LOAO MESSAGE, .... MEMORY OATA LOAD MESSAGE,

I
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FIGURE 10. Avionics Subsystem = RT Load/Verify Procedure.
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TRAILER MESSAGE transactions. If required, a HEADER MESSAGE,
TRAILER MESSAGE transaction will also be present for paging or
transfer of control functions. If the unit being reprogrammed is
required to keep track of how many times a particular memory device
has been reprogrammed, the device being reprogrammed shall declare
an Abort error (Reprogram Status Message) if the predetermined
memory write capability has been exceeded. The storage of this
information within the unit memory shall not affect the validity of
the memory verify function (i.e., the unit being reprograimned shall
mask out this information during the Verify operation).

d. After completion of the load the MLV will, if required, then provide
transfer of control information to the unit using a HEADER MESSAGE,
TRAILER MESSAGE transaction. Transfer control prior to a Verify via
the Reprogram Control Message is not permitted as discussed in
6.1.j. The transfer of control prior to a verify shall not be used
to transfer control to a memory area that has been loaded but not
verified. If it is necessary to transfer control prior to the
completion of a memory area Load/Verify, the two parts of the memory
area will be loaded/verified separately using the same technique as
for sequentially loading Memory Areas 1 and 2. The transfer of
control via the Header Message may be inhibited during the load as
discussed in 6.1.m.

e. After all required data for a particular memory area have been
transferred the MLV wi11, via the Reprogram Control Message, disable
the reprogramming function for that memory area.

f. When simultaneous reprogramming of Memory Areas 1 and 2 is utilized,
the MLV will load the second memory area prior to the verify opera-
tion. When sequential (or single Memory Area) reprogramming is
utilized, the MLV wil1 at,this time verify the previously loaded
memory area prior to the Memory Area 2 load operation. The MLV wil 1
perform the memory verify utilizing the same transactions that were
used for the memory 1oad except that the MLV wi11 receive the data
from the unit being reprogransned and compare the received data with
the stored MSD data. The automatic verify after a load may be in-
hibited. as discussed in 6.1.g.

9. After completion of the verify the MLV wil1, if required, then pro-
vide transfer of control information to the unit using either a
HEADER MESSAGE, TRAILER MESSAGE transaction or via the Reprogram
Control Message. When sequential reprogransning of Memory Areas 1
and 2 is utilized, the MLV will at this time repeat the Load/Verify
operations for the second memory area.

I
h. Assuming there were no errors, the MLV wi 11 continue on to process

the next unit on the bus or the next bus as appropriate. If an
error did occur, operator intervention would be requested by the MLV
fault display.
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20.3 Status Response Word: MLV = BC. o
11111111111111 Ill
1151141 13I12]11I1OI 91 81 71 61 51 41 31 21 11 0[

sl TERMINAL ADDREss [t4El lsRl I BS~ ITFI

I YI YI YI YI Ylxixlxlxlxlxlxl xl xl

A STATUS RESPONSE WORO will be provided by the RT for each message trans-
action. The STATUS RESPOWSE WORD will follow the data on an RT receive type
transaction and will precede the data on an RT transmit typ6 transaction. The
MLV will allow a response time gap of 12 usec from the end of the last trans-
mitted COMMANO WORD (transmit type message) or the end of the last transmitted
DATA WORO (receive type message;; to the-start of the RT STATUS RESPONSE WORD
before declaring a no response error (Equivalent of 14 usec when measured in
accordance with MIL-STD-1553B). Under normal conditions the RT shall begin
the STATUS RESPONSE WORO within the period of 2-10 usec from the receipt of
the end of the last COMMAND WORD (transmit type message) or the receipt of the
end of the last DATA WORO (receive type message) (Equivalent of 4-12 usec when
measured in accordance with MIL-STD-1553B). The MLV will ensure that the time
from the end of the RT transmission of the last DATA WORO (transmit type mes-
sage) or the end of the last STATUS RESPONSE WORD (receive tvDe messaae) to ●

I the beginning of the next COMMANO WORD is at least”8 usec (e~~ivalent”of 10
usec when measured in accordance with MIL-STO-15538). The STATUS RESPONSE
WORO bits are as follows:

a.

b.

TERMINAL AODRESS (bits 11-15). The RT address will be the normal RT
address of the unit being reprogrammed. The RT address will be’de.
termined by the Aircraft Type and Aircraft Configuration Modifica-
tion information provided to the MLV and based on the particular bus
selected by the MLV switching network for all units including the
normal Bus Controller. Throughout the remainder of this appendix
the RT address of the unit being reprogrammed will be referred to as
YYYYY .

ME bit (bit 10). The Message Error (ME) bit may be set by the RT
under the following conditions.

1. The STATUS RESPONSE WORO following a COMMAND WORD requesting an
undefined subaddress Transmit/Receive combination may result in
bit 10 = 1 for that STATUS RESPONSE WORO. If an RT transmission
was requested, the data words requested may or may not be pres-
ent.

2. The STATUS RESPONSE WORD
receive type message may
received in the previous

for the next COMMAND WORO after a
result in bit 10 = 1 if the data
message: was short in data word count; ●
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failed to pass word validation; had
sync; or had non-contiguous data.

an improperly timed data

The ME bit, if set, will be set once for a message error and then
cleared for the next message if there was no subsequent error. The
ME bit will not be utilized by the MLV; thus, the bit may be O or 1.

c. SR bit, (bit 8). The Service Request (SR) bit will not be utilized
by the MLV; thus, the bit may be O.or 1.

d. BSY (BUSY) bit (bit 3). The BUSY bit will be utilized by the MLV if
it is set. If the unit being reprogrammed is compatible with set-
ting the BUSY bit, the setting of this bit to 1 will indicate to the
MLV that it is necessary to suspend or slow down conmnunications.
The first STATUS RESPONSE WORO received by the MLV with the BUSY bit
set shall cause the MLV to send only Activity Messages (normally
every 10 msec) until the BUSY bit is cleared. As long as the BUSY
bit is clear in the STATUS RESPONSE WORD from a compatible RT, the
MLV will assume that the RT can support a continuous stream of iden-
tical messages with 2 msec from the end of one message to the start
of the next COMMAND WORD. The continuous stream of identical mes-
sages is assumed to be either Memory Data Load or Memory Data Verify
messages. The continuous stream will be sustained only for a period
compatible with the MLV Memory Storage Device and internal memory
capabilities. As a minimum, the MLV shall be capable of transfer-
ring 2K data words (in Memory Data Load or Memory Oata Verify
Messages) per second when the RT does not indicate busy during the
transfer. Any OATA WOROS transmitted after a STATUS WORD with the
BUSY bit set will be ignored by the MLV. If the RT being repro-
grammed cannot set the BUSY bit in the RT STATUS RESPONSE WORO, then
prior to each non Activity Message transmission the MLV wil 1 command
an Activity Message from the RT and inspect the BUSY bit in the DATA
WORO fol1owing the STATUS RESPONSE WORO to determine if the RT is
ready to conmnunicate.

The operation of the MLV after the BUSY bit has been set and then
cleared will vary depending on RT operation.

1. If the 8USY bit was set in the STATUS RESPONSE WORD for a
transmit type command, after the BUSY bit is cleared (in the
response to the Activity Message) the last transmit consnandwill
be repeated so the MLV can receive the OATA WORD(s) that were
ignored when the BUSY bit was set.

2. If the BUSY bit was set in the DATA WORD of the Activity Message
(only applicable when the BUSY bit is not set in the STATUS
RESPONSE WORD ), the DATA WORD for the first Activity Message
with the BUSY bit cleared will be processed normally.

3. If the BUSY bit is set in the STATUS RESPONSE
type command, then two options (selectable by
allowed.
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The MLV wil1 assume that the DATA WORD(s) were not received
by the RT and when the BUSY bit is cleared (in the STATUS a
RESPONSE WORD for the Activity Message) the last receive
message wil1 be repeated.

The MLV wil1 assume that the DATA WORD(s) were received by
the RT and when the BUSY bit is cleared (in the STATUS
RESPONSE WORO for the Activity Message) the last receive
message will not be repeated.- -

e. TF bit (bit O). The Terminal Flag (TF) bit will not be utilized by
the MLV; thus, the bit may be 1 or O.

f. Other bits. Bits 9, 7,,6, 5, 4, 2 and 1 will not be utilized by the
MLV; thus, these bits may be 1 or O.
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20.4 Messages.

20.4.1 Activity: ~~MLV = BC: TR = 1: SUBADDRESS = 137H.

20.4.1.1 Activity Message Bus Oata.

1“1 I I I I I I I I I I I I I I I
\ 151141131121111101 91 81 7! 61 5! 41 31 21 11 01

I II I I
c1 YI YI YI YI Y! 11 01 01 11 11 11 01 01 01 01 lJ

I IMEI lsRl lBS~ I I

s! YI Y! ii YI Y! xl xl xl xl xl xl xl xl xl x

I BS~ ITRI SUBADDRESS I WORD COUNT

D! I 01 01 01 01 I

20.4.1 .1.1 Activity Message Utilization. This message will be utilized by
the BC (MLV) to determine whether the remote terminal is ready to receive data
and wi11 al1ow the RT to request to send informatfon to the 8C or receive
information from the 8C.

20.4.1 .1.2 Status Word. The status word response to the Activity Message
shal1 be as defined for the STATUS RESPONSE WORD (see 20.3) and shall utilize
bits 3 and 8 as follows:

a. SR bit (bit 8). The SR bit will not be utilized by the MLV; thus,
the bit may be O or 1. The MLV will determine that the RT wishes to
enact a message transaction based on the fact that the contents of
bits O through 10 of the data word that follows is non-zero.

b. BSY (BUSY) bit (bit 3). The BUSY bit if set will be used to indi-
cate that the RT is not ready to process any message from the MLV
other than the Activity Message. Prior to the transmission of any
other type messages to the RT, the MLV will continue to send Activ-
ity Messages (normally every 10 msec) to the RT until the BUSY bit
is cleared, or a Reprogram Status Message is requested. The MLV
wil 1 respond to the BUSY bit (bit 15) in the data word that foilows
only when the BUSY bit in the status word is not set.
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20.4.1.2 Data Words.

20.4.1.2.1 Oata Word 1.
●

The MLV wi11 ignore the DATA WORD of the Activity
Message when the BUSY b“1t is set in the STATUS RESPONSE WORD; thus, the RT
need not transmit the DATA WORO. (Should not for MIL-STO-1553B terminal s.)

a. BSY (BUSY) bit (bit 15). The BUSY bit in the data word for the
Activity Message shall function identically to the BUSY bit in the
status word (bit 3) described above. This bit is provided to accom-
modate an RT that does not utilize bit 3 of the status word to indi-
cate busy. The BUSY bit and the RT Request Bits (bits 0-10) will
not be set simultaneously unless the RT requires sending a Reprogram
Status Message to the MLV. The BUSY bit need not be set in order to
send a Reprogram Status Message. The MLV wil1 not honor the
Reprogram Status Message request until an Activity Message contain-
ing the request with the BUSY bit clear is received.

b. RT Request Bits (bits 0-10). Bits zero through 10 shall be utilized
to allow the RT to request that the MLV send a specific command to
the RT. As a result of the RT reouest. the MLV will transmit a
COMMAND WORD with the RT terminal “addr~ss in bits 11 throuoh ‘Ii and
the

1.

2.

3.

contents of the activity message RT Request Bits in b~~s 0~10.

TR bit (bit 10). The TR bit will be set to 1 if the RT wishes
to transmit a message and wil1 be set to O if the RT wishes to
receive a message.

SUBADDRESS bits (bits 5-9). The subaddress bits will indicate
the subaddress of the desired message.

WORD COUNT bits (bits O-4). The word count bits wil 1 indicate
the data word count for the desired message.

●

c. Other bits (bits 11-14). Bits 11-14 shall equal O.

20.4.1.3 Activity Messages Prior to Beginning a Load/Verify or Verify.
After the setting of the discretes and expiration of the 10 msec wait period,
the first message(s) commanded by the MLV will be Activity Messages regardless
of whether or not the Lookup Table for the unit indicates that Activity Mes-
sages are required for every transaction. Bits 11-14 of the Activity Message
OATA WORD are never used by the MLV. The information received in bits 0-10 of
the DATA WORD for all Activity Messages commanded before the first Reprogram
Control Message wil1 be ignored by the MLV. This operation is implemented to
permit use of the normal Activity Message subaddress for other uses when re-
programming is not underway. (i.e., the MLV wil1 only assume the Activity
Message data is valid after reprogramming has begun, namely by setting of
discretes and receipt of a valid Reprogram Control Message. ) The information
received in bit 15 of the DATA WORD for all Activity Messages commanded before
the Reprogram Control Message wil1 only be used if the Lookup Table for the
unit indicates that Activity Messages are required for every transaction and
the busy bit is not set in the STATUS WORD response to the Activity Message.
In this case the remote terminal must ensure that bit 15 of the DATA WORD is
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● valid or set to zero prior to receipt of the Reprogram Control Message. In
manual mode, if the unit Lookup Table indicates that Memory Configuration
Messages are supported, then there wil 1 be a Memory Configuration Message com-
manded before the Reprogram Control Message and the MLV wi 11 expect valid
Memory Configuration data. Ignoring the Activity Message DATA WORD bits.0-14
will preclude an RT from sending a Reprogram Status Message prior to receipt
of the Reprogram Control Message; however, a Reprogram Status Message would
not be valid before reprogramming was initiated. An RT should not request
this message until after the Reprogram Control Message. is received.

67

Downloaded from http://www.everyspec.com



MIL-STD-2217(AS)
APPENDIX B

20.4.2 Memory Configuration: MLV = BC: TR = 1: SUBADDRESS . 13H.

20.4 .2.1 Memory Configuration Bus Data.

II I II II II II I I I I II
1151141 13 I12I11I1OI 91 81 71 61 51 41 31 21 11 0]

ACTIVITY MESSAGE

I II I I
c~Yl YI YI YI YI 11 01 01 11 11 11 01 01 01 01 lj

I 1111 1111
SI YI YI Y! YI YI xl xl xl xl xl xl xl 01 xl xl x

II II I
DI 01 Xl Xl X] Xl Xl Xl Xl Xl Xl Xl xl Xl Xl Xl X

MEMORY CONFIGURATION MESSAGE

I II I I
c\Yl YI YI YI YI II Ii 01 0[ 11 l! 01 01 o! 11 l)!

●

● ✌
I 1111 II I

SI YI YI YI YI YI ME I Xl Xl Xl Xl Xl XIBS~ xl Xl Xl

I MEMORY AREA 1 CONFIGURATION I

0’ ~
MEMORY AREA 2 CONFIGURATION

‘2 ~

The OATA WORO in the Activity Message shown prior to the Memory Configuration
will only be processed when the MLV is required to check the BUSY bit status
of RTs that do not use the BUSY bit in the STATUS RESPONSE WORD.

I

I
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● 20.4.2 .1.1 Memory Configuration Message Utilization. This message is util-
ized to read the current memory configuration of the unit. This message is
only used when its use is indicated in the Lookup Table.

20.4.2.2 Data Words.

20.4.2.2.1 Data Word 1. Memory Area 1 Configuration (bits 0-15). The data
shal1 be in individual unit format and shall represent the configuration of
the data stored in Memory Area 1. Unused bits shal1 equal zero. In automatic
mode this message is used for the purpose of comparing the unit configuration
stored on the MSD with reported unit configuration. The MLV will assume that
the largest numerical value (MSD vs. reported) ‘indicated by bits 0-15 is the
latest configuration.

20.4.2.2.2 Data Word 2. Memory Area 2 Configuration (bits 0-15). The data
shall be in individual unit format and shall represent the configuration of
the data stored in Memory Area 2. Unused bits (including equipments that do
not utilize Memory Area 2) shal1 equal O. In automatic mode this message is
used for the purpose of comparing the unit configuration stored on the MSD
with reported unit configuration. The MLV will assume that the largest numer-
ical value (MSO vs. reported) indicated by bits 0-15 is the latest configura-
tion.

I
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20.4.3 Reprogram Control : MLV = BC: TR = O: SUBADDRESS = lDH. ●
20.4.3.1 Reprogram Control Bus Data.

11111111111111 Ill
1151141 13I12I11I1OI 91 B! 71 61 5! 41 31 21 1] 01

ACTIVITY MESSAGE

I II I I
CIYI Y! YI YI Y] 1] of 01 11 l! II o! 01 01 01 11

REPROGRAM CONTROL MESSAGE

I II I I
c1 YI YI YI Y/ YI 01 11 11 l! 01 II 01 01 11 01 o~

I TYPE I TYPE I
D1

NUMBER NUMBER I
02

NUMBER NUMBER I
D3 I

FILL I L/V I CONTROL CODE

D4 I I I I I I I I I I I

I 11”!1 II I
51 YI YI YI YI YIMEI Xl Xl Xl Xl Xl XIBS~ Xl Xl Xl

For the first Reprogram Control Message the DATA WORD in the Activity Message
shown prior to the Reprogram Control wil1 only be processed when the MLV is
required to check the BUSY bit status of RTs that do not use the BUSY bit in
the STATUS RESPONSE WORD and in this case bits 14-0 wil1 be ignored.

●
I
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Reprogram Control Message Utilization. The Reprogram Control
DrOVlde a key for enterlnq/leavlnq the remoqranmning mode. For

20.4.3 .1.1
message shall
units utilizing Reprogram ~nable discre~es the Reprogram Cintrol Message shall
have no effect on the receiving unit if the appropriate Reprogram Enable dis-
crete is not present. Each field in the data shall be checked by the RT for
comul iance with the following prior to execution of the Reprogram Control
Code . The Type and Number fields shall be based on WRA nomenclature (e.g.,
RT-1079); however, if this creates a conflict, the system nomenclature (e.g.,
ALQ-126) shal1 be utilized instead.

20.4.3.2 Data Words.

20.4.3 .2.1 Data Word 1. Type [bits 0-15). The type field shall be made up
of the first two bit ASCII characters that represent the nomenclature of the
unit being controlled. For example, for RT-1079 the two characters WOU1 d be
“R,(’ “T.”

20.4.3.2.2 Data Word 2. Number (bits 0-15). The number field shall be
made up of the third and fourth 8 bit ASCII characters that represent the
nomenclature of the unit being controlled. For example, for RT-1079 the two
characters would be “l,” “O” (zero).

20.4.3 .2.3 Data Word 3. Number (bits 0-15). The number field shall be
made up of the last two 8 bit ASCII characters that represent the nomenclature
of the unit being controlled. For example, for RT-1079 the two characters

o

WOU1 d be “7,” “9.”

20.4.3.2.4 Data Word 4.

a. Fill (bits 10-15). The fill field may be any bit pattern including
O and is to be defined by the individual equipment being control led.
The fil1 field shall be checked even if the field is defined as O.

b. L/V (bits 8-9). The Load/Verify (L/V) bits are used to describe
whether a Load, Verify, or other type transaction will follow.
These bits are coded as follows:

L/V = 01 A Memory Load follows
L/V = 10 A Memory Verify follows
L/V = 11 Not used
L/V = 00 Reprogram Control Message is being sent for some reason

other than loading/verifying (e.g., to quiet the BC, etc. )

c. Control Code (bits O-7)

81T 7 Reprogram Enable 1 = 80H
BIT 6 Reprogram Enable 2 = 40H
81T 5 Reprogram Disable 1 = 20H
BIT 4 Reprogram Disable 2 = 10H
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BIT 3 BC convert to RT = 08H
81T 2 8C stop transmitting/receiving on bus = 04H
BIT 1 RT revert to 8C = 02H
BIT O Execute from Program Entry Address supplied previously in

Header Message Data Word 3/Data Word 4 = OIH

20.4.3 .2.4.1 Control Code Processing.

20.4.3 .2.4.1.1 Field Validity. The Control Code field shall be valid only
if al1 other fields are correct and only if either the Avionics Reprogram
Enable l/EW UDM Reprogram Enable discrete or the Avionics Reprogram Enable
2/EW OSM Reprogram Enable discrete is present. At the end of reprogramming,
the MLV wil1 maintain the active discrete for at least 100 msec after the
transmission of the Reprogram Control Message that ends the reprogransning
mode.

20.4.3 .2.4.1.2 Valid Control Codes. The following are the only valid
Control Codes that can occur when the MLV is the BC. Any other code shall
cause the RT to not execute the Reprogram Control Code.

a.

b.

c.

d.

e.

f.

Code 00000000 = 00H - this code shall indicate no reprogram control
action is to be taken (code 00H used when Verify operation is
indicated) .

Code 00000001 = OIH - this code shall cause the RT to begin execu-
tion starting at the address previously supplied via Oata Word 3/
Data Word 4 of the Header Message. ●
Code 00000010 = 02H - this code shal1 cause the RT to revert back to
a BC. Upon execution of this Reprogram Control Code the message
traffic shal1 be as defined in Appendix C (MLV = RT).

Code 00010000 = 10H - this code shall cause the RT to exit the
reprogranhning mode for Memory Area 2. This code shall only be valid
if the Avionics Reprogram Enable 2/EW OSM Reprogram Enable discrete
is active, or when only one enable is utilized, this code shall
apply only if the enable is present. The presence or absence of the
Avionics Reprogram Enable l/EW UDM Reprogram Enable discrete shall
not affect the validity of this code when both enables are used.

Code 00100000 = 20H - this code shall cause the RT to exit the
reprogramming mode for Memory Area 1. This code shall only be valid
if the Avionics Reprogram Enable l/EW UDM Reprogram Enable discrete
is active, or when only one enable is utilized, this code shall
apply only if the enable is present. The presence or absence of the
Avionics Reprogram Enable 2/EW OSM Reprogram Enable discrete shall
have no affect on the validity of this code when both enables are
used.

Code 00110000 = 30H - combination of 10H and 20H for simultaneous
Memory Areas 1 and 2 exit reprogratmning mode. (Both Reprogram
Enables must be present if both Reprogram Enables are incorporated. ) ●
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9. Code 01000000 = 40H - this code shall cause the RT to enter the
reprogramming mode for Memo ry Area 2. This code shall only be valid
if the Avionics Reprogram Enable 2/EW OSM Reprogram Enable discrete
is active, or when only ‘one enable is utilized, this code shall
apply only if the enable is present. The presence or absence of the
Avionics Reprogram Enable 1/EW UDM Reprogram Enable discrete shal1
not affect the validity of this code when both enables are used.

h. Code 10000000 = BOH - this code shal1 cause the RT to enter the
reprogramming mode for Memory {rea 1. This code shall only be valid
if the Avionics Reprogram Enable l/EW UOM Reprogram Enable discrete
is active, or when only one enable is utilized, this code shal1
apply only if the enable is present. The presence or absence of the
Avionics Reprogram Enable 2/EW OSM Reprogram Enable discrete shall
not affect the validity of this code when both enables are used.

i. Code 11000000 = COH - combination of 40H and 80H for simultaneous
Memory Areas 1 and 2 enter reprogramming mode. (80th Reprogram
Enables must be present if both Reprogram Enables are incorporated. )
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20.4.4 Header: MLV = BC: TR = O: SUBACIDRESS = 14H.

20.4.4.1 Header Bus Data.

1111 I 1,1 I II I I Ill I I
[15 I14I13I12I11I1OI 91 81 71 61 51 41 31 21 l! 01

ACTIVITY MESSAGE

I II I I
c1 YI Y! YI YI YI 11 01 01 l! l! 11 (3I 01 01 ol 1{

I 1111 1111
SI YI YI YI YI YI xl xl xl xl xl xl xl 01 xl xl xl

II II I I
DI 01 01 01 01 01 01 01 01 01 D] 01 01 01 01 0] 01

HEAOER MESSAGE

I II I I
c1 Y! Y! YI YI Y! 01 l! 01 11 01 01 01 01 It 01 0]

I TM I HT I BUFFER TRANSFER COUNT I

I INITIAL LOAD ADDRESS

02 ~
PROGRAM ENTRY ADDRESS

‘3 ~
PAGE NUMBER IITCI

D4 I I 01 J

I 1111 11111
SI YI Y! YI YI YIMEI Xl Xl Xl Xl Xl XIBS~ Xl Xl X]

The Activity Message shown prior to the HEAOER will only be present when the
MLV is required to check the BUSY status of RTs that do not use the BUSY bit I

in the STATUS RESPONSE WORO.
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● 20.4.4.1.1 Header Message Utilization. This message is used to pass Load/
Verify parameters to the unit.

20.4.4.2 Data Words.

20.4.4.2.1 Data Word 1.

a. TM (bits 14-15). The Transfer Mode (TM) bits are used to describe
the Memory Data Load or Memory Data Verify DATA WORD content. The
TM bits are binary coded as follows:

1. TM = 00 No transfer. In the No Transfer Mode the Buffer
Transfer Count and Initial Load Address have no
meaning. This mode is used to transfer the Program
Entry Address and Page Number or is used as a preamble
to the Trailer Message.

2. TM = 01 8 bit transfer. Each 16 bits of data transmitted in a
DATA WORD will contain only 8 bits of information in
bits O-7.

3. TM = 10 16 bit transfer.
a DATA WDRD will
bits 0-15.

4. TM = 11 32 bit,transfer.

Each 16 bits of data transmitted in
contain 16 bits of information in

The 16 bits of data transmitted in
each odd word (first is odd) contains the 16 LSBS of
data in bits 0-15 and each even word (second is even)
contains the 16 MSBS of data in bits 0-15.

b. HT (bits 12-13). The Header Type (HT) bits are used to describe the
Header. The Header Type has no meaning when the Transfer Mode is
00. The’HT bits are binary coded as follows:

1. HT = 00 Normal Header. (Buffer Transfer Count equals number
of words. )

2. HT = 01 Normal Header. (Buffer Transfer Count equals number
of messages. )

3. HT = 10 Undefined.

4. HT = 11 Reserved for internal MLV use. This type of Header
will not be transmitted on the bus.

c. Buffer Transfer Count (bits 0-11). The Buffer Transfer Count is
used to indicate the amount of data that will follow the Header
Message. The Buffer Transfer Count has no meaning when the Transfer
Mode is 00. The range of the Buffer Transfer Count is 1 to 4096
(value of O = 4096).
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1. For HT = 00, the Buffer Transfer Count is the total number of
DATA WORDS that will be transmitted after the Header. The DATA

●
WORDS will be transmitted in 32-word messages with the last
message containing 1 to 32 DATA WORDS. The maximum transfer for
HT = 00 is 4096 words using 128 Memory Oata Load or Memory Oata
Verify Messages.

2. For HT = 01, the Buffer Transfer Count is the number of Memory
Data Load or Memory Data Verify messages that will follow the
HEAOER. Thus, the maximum data transfer per Header Message is
4096 x 32 DATA WOROS (per Memory Data Load or Memory Data Verify
.Message) which equals 131,072 16 bit words (128K). If paging is
utilized for transfer modes 01 or 10 (see 20.4.4.2.4), the maxi-
mum value of the Buffer Count will be 2048. (Yields 65,536 16
bit data words (64K) for transfer modes 01 and 10 using paging. )

20.4.4.2.2 Data Word 2.

a. Initial Load Address (bits 0-15). The Initial Load Address is the
16 or less LSB of the point in memory into which data is to be
loaded or read. The maximum value (number of bits) used in the
Initial Load Address will be compatible with the page size of units
using paging. Unused bits shall equal O.

20.4.4.2.3 Data Word 3.

a. Program Entry Address (bits 0-15). The Program Entry Address has ●
meaning only for Transfer Mode = 00. The Program Entry Address is
the 16 or less LSB of the point in memory at which the unit being
reprogrammed is to begin execution after receipt of the Execute com-
mand in the Reprogram Control Message (Only used for UnitS requiring
this connnand) or when a Transfer Control is indicated in DATA WORD
4. The maximum value (number of bits) used in the Program Entry
Address will be compatible with the page size of units using paging.
Unused bits shall equal O.

20.4.4.2.4 Data Word 4.

a. Page Number (bits 3-15). The Page Number represents up to 13 MSB
bits for paged memory address. The Page Number applies to the
Program Entry Address for Transfer Mode = 00. The Page Number
applies to the Initial Load Address for Transfer Mode = 01, 10, or
11. Unused bits shall equal O.

b. TC bits (O-l). The Transfer Control (TC) may be used to transfer
control to the loaded program after a verify or to an unaltered
memory area after a load.

1. Transfer Control = 00 indicates this is the last HEADER, MEMORY
DATA , .... MEMORY DATA, TRAILER or HEAOER, TRAILER transaction.

●
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2. Transfer Control. = D1 indicates that more data is to follow the
current HEADER, MEMORY DATA, .... MEMORY OATA,,TRAILER or
HEAOER,’TRAILER transaction andcontrol should not be trans-
ferred. For units using paging and the Program Entry Address,
the TC will remain = 01, even for the last data transaction,
until a Transfer Mode = 00 message is used to supply the Program
Entry Address and Page Number.

3. Transfer Control = 10 shall indicate that control is to be
transferred to the Program Entry Address. When control is
‘transferred, the action shall not take place until .after the
Trailer Message and shall transfer control only to non repro-
grammed areas or verified areas.

4. Transfer Control = 11 is invalid.

c. Other Bits (bit 2).. Bit 2 shall equal 0.
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20.4.5 Memory Oata Load: MLV = BC: TR = O: SIJBADDRESS = 15H.

20.4.5.1 Memory Data Load Bus Data.

I I II I I I II I I I I I II I
1151141 13 I12I11I1OI 91 81 71 61 51 41 31 21 1] OJ

ACTIVITY MESSAGE

I II I I
c1 Y! YI Yi YI YI 11 01 01 II 11 11 01 01 01 01 l!

I 1111 1111
SIYI YI Y! YI Y! xl xl xl xl xl xl xl 01 xl xl x

II II I
DI 01 01 01 01 01 01 01 01 o! 01 01 01 01 (3I 01 ()

MEMORY DATA LOAD MESSAGE

II I
c Y! Y! YI YI YI Oi 11 01 II 01 11 WORO COUNT 1-32

DATA

‘1 ~

‘2 ~

A
T

r I
OATA I

‘N ~

I 1111 1111
S[ Y! YI Y! YI YI ME I Xl Xl Xl Xl Xl XIBS~ Xl Xl Xl

●

The’Activity Message shown prior to the Memory Data Load will normally only be
present when the MLV is required to check the BUSY bit status of RTs that do
not use the 8USY bit in the STATUS RESPONSE WORO.
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● 20.4.5 .1.1 Memory Data Load Message Utilization. This message is used to
pass the data to be loaded into the unit memory.

20.4.5 .1.1.1 BUSY Bit. If the BUSY bit had been set in the STATUS RESPONSE
WORD for a Memor~oad Message and the RT was of the type that required
retransmission of the message, the Memory Data Load Message for which the BUSY
bit had previously been set would be repeated after the BUSY bit in the
Activity Message had been cleared.

20.4.5.2 Data Words. The number of Data Words will equal the WORD COUNT in
the Memory Data Load ~essage COMMAND WORD.
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20.4.6 Memory Data Verify: MLV = BC: TR = 1: SUBADDRESS = 15H. ●
20.4.6.1 Memory Data Verify Bus Data.

I II II I II I I I Ill II I
1151141 13 I12I11I1OI 91 81 71 61 51 41 31 21 II o!

ACTIVITY MESSAGE

I II I I
c1 YI Y! YI Y! YI Ii 01 o! l! 11 11 01 0] 01 01 It

I 1111 1111
SI YI YI YI YI YI xl xl xl xl xl xl xl 01 xl xl x

II II I
DIOI 01 01 01 01 01 01 01 01 Oj 01 01 01 o! 01 0

MEMORY DATA LOAD MESSAGE

I II I I
cl Y! Y! YI Y! YI 11 11 01 11 01 11 WORO COUNT 1-32

I 1111 1111
SI YI Y! YI Y! YIMEI Xl Xl Xl Xl Xl XIBS~ Xl Xl X

I DATA

D1 I I I I I

I DATA

D2 I I I I I I I I

L $
T

I DATA I
DN I I I I I I I

The Activity Message shown prior to the Memory Data Verify will normally only
be present when the MLV is required to check the BUSY bit status of RTs that
do not use the 8USY bit in the STATUS RESPONSE WORO.
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● 20.4.6 .1.1
pass the data

Memory Data Verify Message Utilization. This message is
that the MLV wil 1 compare to the data stored on the MSD.

used to

20.4.6 .1.1.1 BUSY Bit. If the BUSY bit had been set in the STATUS RESPONSE
WORD for a Memormeri fy Message, then any DATA WORDS transmitted by the
RT would have been ignored. After the BUSY bit is cleared in the STATUS WORD
RESPONSE for the Activity Message,’ the MLV wi11 recommand the Memory Data
Verify Message. The RT shal1 ensure that the DATA WORD(s) transmitted are for
the Memory Oata Verify Message for which the BUSY bit was set, even if the
DATA WORD(s) were previously transmitted.

20.4.6.2 Oata Words. The number of Data Words will equal the WORD COUNT in
the Memory Oata Verify Message COMMAND WORD.
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20.4.7 Trailer: MLV = BC: TR = O: SUBADDRESS = 16H.

20.4.7.1 Trailer Bus Data.

Ill II I I II II I I Ill I
1151141 13 I12I11I1OI 91 81 71 61 51 41 31 21 II O!

ACTIVITY MESSAGES

I II I I
CIYI YI Y! YI Y! l! Of 01 11 l! l! 01 01 01 01 1]

I 1111 1111
s! Y! YI YI YI Yi xl xl xl xl xl x xl 01 xl xl x

II II
01 01 ol 01 01 01 01 01 01 01 01 0 01 of 0] o! o

TRAILER MESSAGE

I II I I
c1 YI Y! Y! YI YI 01 11 0] 11 11 01 01 01 01 11 0]

I SUB-PAGE/REGISTER COUNT I FIRST SUB-PAGE/REGISTER I

01 \ I I I I I I

I CHECKSUM

D2 I I I I I I I I I

I 1111 II I
s! Y! Y! YI YI YI ME I Xl Xl Xl Xl Xl XIBS~ Xl Xl Xl

The Activity Message shown prior to the TRAILER will only be present when the
MLV is required to check the BUSY bit status of RTs that do not use the BUSY
bit in the STATUS RESPONSE WORO.
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● 20.4.7 .1.1 Trailer Messge Utilization. This message is used to pass the
data checksum and additional Load/Verlfy parameters to the unit.

20.4.7.2 Data Words.

20.4.7 .2.1 Oata Word 1. OATA WORD 1 will contain the number of sub-pages
and the first sub-page for units utilizing this form of paging or sub-paging.
This word may also be used for internal register control. These fields repre-
sent the values to be used in the next HEADER, MEMORY DATA, .... MEMORY DATA,
TRAILER transaction. For the first HEADER, MEMORY DATA, .... MEMORY DATA,
TRAILER transaction this information will be transmitted prior to the Memory
Oata transaction via a HEADER, TRAILER transaction in which the TM (Transfer
Mode) field in DATA WORO 1 of the Header is 00 (no transfer).

a. Sub-Page/Register Count (bits 8-15). This field may be used in lieu
of or in conjunction with the Page Number field in DATA WORO 4 of
the Header Message and is individual user definable. Unused bits
shall equal O. An example of the use of this field is as follows.

In order to load 256K of memory into a unit with bank switching and
64K of address capability and a page size definition of 2048 words,
the following approach might be used.

To load 256K with sub-pages 2048 words long requires 128 HEADER,
MEMORY DATA, .... MEMORY DATA, TRAILER transactions. (256K/2048 =
128). The 128 transactions would consist of 32 transactions for
each of the four banks. Thus for each 32 transactions the Header
Data 4 Page Number = 8ank Number would be incremented (O-3). Within
each group of 32 transactions the Sub-page count would increment
every transaction (0-31). For each transaction (assuming HT = 01
for Buffer Transfer Count = number of messages) the Header Data 1
8uffer Transfer Count would be 64 (2048 words/32 words per message).

b. First Sub-Page/Register (bits O-7). This field may be used in lieu
of or in conjunction with the Page Number field in DATA WORD 4 of
the Header Message and is individual user definable. Unused bits
shall equal O. Examples of use would be: specifying the processor
register into which Page Number field in DATA WORD 4 of the Header
Message is to be loaded; or specifying the initial sub-page count in
the example above to 1 so as to not reprogram the first 2048 memory
locations (the first group of transactions would only be 31 trans-
actions long (1 to 31) and the Sub-page count for the first transac-
tion would be set to 1 to indicate a starting address of 2048).

20.4.7 .2.2 Data Word 2.

a. Checksum (bits 0-15). The checksum will be the checksum of an
entire transaction, i.e. , HEADER, MEMORY DATA, .... MEMORY DATA,
TRAILER (when TM in Header Data 1 is not equal to O) or HEADER,
TRAILER (when TM in Header Data 1 is equal to O). The checksum will
be derived by a 2’s complement 16 bit addition of every DATA WORD in
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the transaction (i.e., Header, Memory Data, and Trailer DATA WORDS)
with the exception of the Checksum DATA WORD (Trailer Oata 2). The ●
2’s complement 16-bit addition is binary addition with the carry
discarded (i.e., no end around carry) (e.g., FFFF (hex) + 1 = O).

The unit being reprogratmned shall be responsible for comparing the
checksum received from the MLV with the data words for both load and
verify functions. The Checksum value in DATA WORO 2 of the Trailer
is the checksum that should be computed by the unit. If the value
computed does not match the value received for either a load or
verify operation, an error shall be declared and a Reprogram Status
Message shall be requested.
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●
20.4.8 Reprogram Status: MLV = Bc: TR = 1: sUBADDREss = 17H.

20.4.8.1 Reprogram Status Bus Data.

I I II II I I I I I I I I I I I
1151141 13 I12I11I1OI 91 81 71 61 51 41 31 21 1! 0[

ACTIVITY MESSAGE

I II I
c{ YI YI YIYI YI 11 0101 11 11 1101 010101 11

I 111! 1111

SI YI YI Y! YI YI xl xl xl xl xl x xl 0! xl xl x]

II II I
DI 01 01 01 0! 01 11 11 01 11 11 1 0[ 01 01 01 1]

REPROGRAJ! STATUS MESSAGE

I II I I

●
C[ YI YI YI YI YI II II 01 II Ii II 01 01 01 01 11

I 1111 1111
SI YI YI Y! YI YIMEI Xl Xl X] xl x! XIBS~ Xl Xl Xl

IsFIsII SC (STATUS CODE) I

o~

The Activity Message shown prior to the Reprogram Status Message requests that
the MLV command the Reprogram Status Message. I
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20.4 .8.1.1 Reprogram Status Message Util ization.
operations the unlt being reprogrammed may halt the

During reprogramming
operation and notifv the ●

MLV of an error by setting the 6USY bit in the STATUS’ RESPONSE WORO or ~n the
Activity Message DATA WORD. When the MLV receives the BUSY bit, it wil1 then
transmit Activity Messages until the 8USY bit is cleared. The service request
to transmit the Reprogram Status Message wil1 be honored after the first
Activity Message response with the BUSY bit cleared. By this means the unit
can notify the MLV of the error.

20.4.8.2 Data Words.

20.4.8 .2.1 Data Word 1.

a. SF (Status Flag) bit (bit 15). This bit
cate that the remainder of the Oata Word

shall be set to 1 to indi-
should be processed by the

MLV. (i.e., Reprogram Status Message contains valid data. ) I; this
bit is set to O, the Reprogram Status Message will be ignored by the
MLV.

b. S1 (Status Indicator) bit (bit 14). The S1 bit defines the meaning
of the remainder of the Data Word namely an error code or a status
code to be displayed by the MLV.

1. S1 = O indicates that an error has occurred and the error code
defined below shal1 be processed by the MLV.

2. S1 = 1 indicates that no error has occurred and the Status Code ●
in bits 13-0 are to be displayed on the MLV display as 4 hexa-
decimal characters (bits 15 and 14 of the display value are O).
With S1 = 1 the values of bits 13-0 will be used to indicate
status or progress through the Load/Verify (ex., increment the
value of Status Code after each lK of data is transferred) . The
use of S1=1 to display status is optional .

c. SC (Status Code) (bits 0-13). When SF = 1 and S1 = 1, these bits
are display characters as described in b above. When SF = 1 and
S1 = O, these bits represent error codes and the desired MLV action.
The error codes are:

SC = 0001(H) = Abort. This will indicate to the MLV that the
Load/Verify has been aborted and should not be
retried. The MLV shal1 display the error code and
wait for operator response. On receiving the correct
response, the MLV shall abort the load of that unit
and continue with the load of the next unit (if it
exists).

SC = 0002(H) = Restart. This will indicate that an unrecoverable
error has occurred in the unit being loaded and a
reload of the unit is desired. The MLV shall display
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●

.

the error code and wait for operator response. On
receiving the correct response, the MLV shall start
the load of that unit over again.

SC = 0003(H) = Retry. This wil 1 indicate that an error has occurred
in the last message sequence transaction and a repeat
of the sequence is desired. The MLV shal1 display
the error code and wait for operator response. On
receiving the correct response, the MLV shall repeat
the last transaction over again.

SC = 0004(H) = Automatic Retry. This wil 1 indicate that an error
has occurred in the last message sequence transac-
tion. After three consecutive retries, the MLV shall
display the error code and wait for operator
response. (If the retry is successful before recep-
tion of the third consecutive error, operation will
continue as normal. ) On receiving the correct opera-
tor response, the MLV shall abort the load of that
unit and continue with the load of the next unit (if
it exists).

SC = 0005 - 3FFF(H) = Spare. Not to be utilized without a revision
to this standard.

I

I
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20.4.9 MLV Error: MLV = BC: TR = O: SIJBADDRESS = 17H.

20.4.9.1 MLV Error Bus Data.

I I I II I I I I I I I II I II
1151141 13 I12I11[1OI 91 81 71 61 51 41 31 21 l! O!

ACTIVITY MESSAGE

I II I I
c~Yl YI YI Yl YI 11 01 01 Ii 1[ II 01 01 o! o! l!

I 1111 1111
SI Yl YI YI YI YI xl xl xl xl xl xl xl 01 xl XI xl

II II I I
DI 01 01 01 01 01 01 01 01 01 01 01 01 01 01 o! OJ

MLV ERROR MESSAGE

I II I I

I 1111 1111
SI YI YI YI Y] YIMEI X] X] X] Xl Xl XIBS~ Xl Xl Xl

The Activity Message shown prior to the MLV Error Message wil1 only be present
when the MLV is required to check the BUSY bit status of RTs that do not use
the BUSY bit in the STATUS RESPONSE WORO.
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20.4.9.1.1 MLV Error Message Utilization. This message will be utilized to
inform the unit that the MLV has detected an error in the Load/Verify.

20.4.9.2 Data Words.

20.4.9.2.1 Oata Word 1.

a. A (Abort) (bit 2). This bit will be set to 1 by the MLV to notify
the RT that the Load or Verify has been aborted and no further
retries will be made.

b. C (Complete Restart) (bit 1). This bit will be set to 1 by the MLV
to notify the RT that an unrecoverable error has occurred and all
Memory Data Load or Memory Data Verify transactions will be
restarted.

c. T [Transaction) (bit O). This bit will be set to 1 by the MLV to
notify the RT that there was an error detected in the last HEAOER,
MEMORY DATA, .... MEMORY DATA, TRAILER or HEADER, TRAILER transac-
tion and that the transaction will be repeated.

d. Other bits (bits 3-15). Bits 3-15 shall equal O.

I

I

I
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MESSAGE FORMATS MLV = RT

30. STANDARO PROTOCOL FOR BUS CONTROLLERS

30”’-“ The protocol of this Appendix is applicable to al1 new
Bus Contro er eslgns and to previously existing Bus Controller equipment
where the existing hardware does not allow the Bus Control ler to revert to a
Remote Terminal .

30.2 General Operation. The MLV wi11 reprogram each equipment in the
following manner [see Figure 11).

a. When indicated as usable in the Lookup Table, the MLV will request
a Memory Configuration Message from the unit being processed. The
Memory Configuration wil 1 describe the current memory contents for
one or two memory areas as applicable. The MLV wi11 compare the
received Memory Configuration to the current Memory Configuration
stored on the MLV Memory Storage Oevice (MSD). In automatic mode,
if the unit already contains the current Memory Configuration, the
MLV wil1 then continue on to the next unit to be processed. If the
Memory Configuration Message was not usable, the MLV wil1 assume
that the unit requires reprogramming. In Manual Mode, the MLV wil1
display the Memory Configuration data and continue reprogramming for
the selected unit.

b. If the unit in process requires reprogramming of either or both
memory areas, the MLV wil 1 check the old and new memory configura-
tions to determine if the information in the MLV MSD is compatible
with updating the old memory (will use the patch file if it exists).
If a patch file does not exist or is not usable, the MLV will check
to see if a complete file exists and check if it will result in a
newer revision level . If the Configuration Message was not usable,
no patch file should exist (see 5.2.2.1.2) and the MLV will use the
complete file for reprogramming. The MLV wi11 declare an error if
the MSD information is insufficient. If the MSD information is cor-
rect for reprogramming, the MLV wi11 then send a Reprogram Control
Message to enable the reprogramming function for the appropriate
Memory Area(s) (depending on unit requirements memory areas wi1,1be
enabled simultaneously or sequentially). The unit will then check
the validity of the Reprogram Control Message utilizing internallY
stored information and the Reprogram Enable discrete(s) if appli-
cable.

c. Once the reprogramming mode is entered, the MLV wi11 then proceed to
load the new memory contents in blocks of varying size depending on
the unit and update requirements. There wil1 be no specific erasure
commands from the MLV. The unit being reprogrammed will be respon-
sible for erasure based on the directed write information. The
reprogramming will be conducted by a series of one or more HEADER

I

I

I
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FIGURE 11. Avionics Subsystem = BC Load/Verify Procedure.
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DATA LOAD MESSAGE , .... MEMORY DATA LOAO MESSAGE,
transactions. If required, a HEADER MESSAGE,
transaction wil 1 also be present for paging or

transfer of control functions. If the unit being reprogrammed is
required to keep track of how many times a particular memory device
has been reprogrammed, the device being reprogrammed shall declare
an Abort error (Reprogram Status Message) if the predetermined
memory write capability has been exceeded. The storage of this
information within the unit memory shal1 not affect the validity of
the memory verify function. (i.e., the unit being reprogrammed
shall mask out this information during the Verify operation. )

After completion of the load the MLV wil 1 if required, then provide
transfer of control information to the unit using a HEADER MESSAGE,
TRAILER MESSAGE transaction. Transfer control prior to a Verify via
the Reprogram Control Message is not permitted as discussed in
6.1.j. The transfer of control prior to a verify shall not be used
to transfer control to a memory area that ‘has been loaded but not
verified. If it is necessary to transfer control prior to the
completion of a memory area Load/Verify, the two parts of the memory
area will be loaded/verified separately using the same technique as
for sequentially loading Memory Areas 1 and 2. The transfer of
control via the Header Message may be inhibited during a load as
discussed in 6.1.m.

After all required. data for a particular memory area have been
transferred the MLV will, via the Reprogram Control Message, disable
the reprogramming function for that memory area.

When simultaneous reprogramming of Memory Areas 1 and 2 is utilized,
the MLV wil 1 load the second memory area prior to the verify opera-
tion. When sequential (or single Memory Area) reprogramming is
utilized, the MLV will at this time verify the previously loaded
memory area prior to the Memory Area 2 1oad operation. The MLV wi11
perform the memory verify utilizing the same transactions that were
used for the memory 1oad except that the MLV wi11 receive the data
from the unit being reprogrammed and compare the received data with
the stored MSO data. The automatic verify after a load may be
inhibited as discussed in 6.1.g.

After completion of the verify the MLV will, if required, then pro-
vide transfer of control information to the unit using either a
HEAOER MESSAGE, TRAILER MESSAGE transaction or via the Reprogram
Control Message. When sequential reprogramming of Memory Areas 1
and 2 is utilized, the MLV will at this time repeat the Load/Verify
operations for the second memory area.

Assuming there were no errors, the MLV wil 1 continue on to process
the next unit on the bus or the next bus as appropriate. If an
error did occur, operator intervention would be requested by the MLV
fault display.
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30.3 Status Response Word: MLV = RT.

II II I II I I I I I I I I I I
1151141 13 II2I1II1OI 91 81 71 61 51 41 31 2] II 0]

S! TERMINAL ADORESS IMEI ISRI I BS~ ITFI

I ZI z! ZI ZI ZI 01 I 01 0[ 01 01 I 01 01 I

A STATUS RESPONSE WORO will be provided by the MLV for each message transac-
tion. The STATUS RESPONSE WORO will follow the data on a MLY receive type
transaction and will proceed the data on an MLV transmit type,transaction.
The BC will allow a response time gap of at least 6.5 usec from the end of the
last transmitted COMMAND WORD (transmit type message) or the end of the last
transmitted OATA WORO (receive type message), to the start of the MLV STATUS
RESPONSE WORO before declaring a no response error (Equivalent of 8.5 usec
when measured in accordance with MIL-STO-1553B). Under normal conditions the
MLV shall begin the STATUS RESPONSE WORD within the period of 2-5 usec from
the receipt of the end of the last COMMAND WORO (transmit type message) or the
receipt of the end of the last OATA WORO (receive type message) (Equivalent of
4-7 usec when measured in accordance with MIL-STD-1553B). The BC will ensure
that the time from the end of the MLV transmission of the last DATA WORD
(transmit type message) or the end of the last STATUS RESPONSE WORO (receive
type message) to the beginning of the next COMMANO WORO is at least 2 usec

●
(Equivalent of 4 usec when measured in accordance with MIL-STD-1553B). The
STATUS RESPONSE WORD bits are as follows:

a. TERMINAL ADORESS (bits 11-15). The MI-VRT address will be that
which has been assigned to each individual aircraft and each indi-
vidual bus on that aircraft. The MLV will assume the proper RT
address based on the Aircraft Type and Aircraft Configuration Modi-
fication information provided to the MLV and based on the particular
bus selected by the MLV switching network. Throughout the remainder
of this appendix the MLV RT address will be referred to as ZZZZZ.

b. ME bit (bit 10). The Message Error (ME) bit may be set by the MLV
under the following conditions.

1. The STATUS RESPONSE WORD following a COMMAND WORD requesting an
undefined subaddress Transmit/Receive combination may result in
bit 10 = 1 for that STATUS RESPONSE WORO. If an MLV transmis-
sion was requested, the data words requested may or may not be
present.

2. The STATUS RESPONSE WORO for the next COMMANO WORO after a
receive type message may result in bit 10 = 1 if the data
received in the previous message was: short in data word count;
failed to pass word validation; had an improperly timed data
sync; or had non-contiguous data. @
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MLV if bit 10, 8, or 3 is set to 1.
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The ME bit, if set, will be set once for a message error and then
cleared for the next message if there was no subsequent error.

c. SR bit (bit 8). The Service Request (SR) bit will only be set to 1
by the MLV in response to an Activity Message. (See Activity Mes-
sage in 30.4.1. ) In all other cases the SR bit shall equal O.

d. BSY (BUSY) bit (bit 3). The BUSY bit may be set by the MLV for the
STATUS RESPONSE WORD for any COMMANO WORD from the BC. The setting
of the BUSY bit means that a message previously received (or inter-
nal MLV requirements) necessitate a suspension or slowdown of com-
munications. If the MLV sets the BUSY bit in the STATUS RESPONSE
WORO, it will suppress transmission of the DATA WOROS associated
with a message. All additional message traffic other than the
Activity Message shall be suspended until the BUSY bit is cleared.
While the BC is waiting for the BUSY bit to clear, the Activity
Message shall be sent every 10 to 100 msec. As long as the BUSY bit
is clear the BC may assume that the MLV can support a continuous
stream of identical messages with 2 msec from the end of one message
to the start of the next COMMAND WORO. The continuous stream of
identical messages is assumed to be either Memory Data Load or Mem-
ory Oata Verify messages. The continuous stream can only be sus-
tained by the MLV for a period of time compatible with the Memory
Storage Oevice and internal memory capabilities. The MLV will util-
ize the 8USY.bit to suspend the continuous stream when required. As
a minimum the MLV shall be capable of providing 2K data words (in
Memory Oata Load or Memory Data Verify messages) per second. The EC
shall ensure that the message for which the MLV initially replied
with the BUSY bit set in the STATUS RESPONSE WORD will be retrans-
mitted once the BUSY bit is cleared.

f. Other bits. Bits 9, 7, 6, 5, 4, 2 and 1 will always be O in the MLV
STATUS RESPONSE WORD.
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30.4 Messages.

30.4.1 Activity Message: MLV = RT: TR = 1: SUBADDRESS = 07H.

30.4.1.1 Activity Message Bus Data.

11111111111111 Ill
115114] 13 I12I11I1OI 91 8] 71 61 51 41 31 21 11 0]

I I I ISRI 1111
s 21 21 21 21 ZIMEI 01 01 01 01 01 01 01 OITF

/ BS~ ITRI SUBAODRESS I WORD COUNT

D[ I 01 01 01 o!

30.4.1 .1.1 Activity Message Utilization. This message will be utilized by
the BC to determine whether the MLV remote terminal is ready to receive data
and will allow the MLV to request to send information to the BC or receive a
information from the BC. This message will allow the MLV to control the
loading sequence when operating as an RT. The BC shall command this message
at a periodic rate until a HEADER MESSAGE, MEMORY DATA MESSAGE, .... MEMORY
OATA MESSAGE, TRAILER MESSAGE transaction is begun. After receipt of a Header
Message requiring data transfer (TM not = 00), the BC may utilize the Activity
Message to control the transfer of Memory Data messages or may use the Header
Message information to internally control the number of Memory Data messages
so long as the BUSY bit in the MLV STATUS RESPONSE WORO is checked by the BC.
The BC may control the entire load or the entire verify (i.e., all the HEAOER
MESSAGE, MEMORY DATA MESSAGE, .... MEMORY OATA MESSAGE, TRAILER MESSAGE trans-
actions) without the use of the Activity Message by monitoring the TC bits in
the Header Message.

30.4.1 .1.2 Status Word. The status word response to the Activity Message
shall be as de~ined for STATUS RESPONSE WORD in 30.3 and shall utilize bits 3
and 8 as follows:

a. SR bit (bit 8). The MLV will set the Service Request (SR) bit to 1
whenever the contents of bits O through 10 of the DATA WORO are
other than O. The BC may utilize the SR bit to determine if it is
necessary to examine bits O through 10 of the data word that fol-
lows. Since the contents of bits O through 10 of the data word will
control the state of the SR bit. it is not necessarv for the 8C to
process the SR bit.
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b. BSY (BUSY) bit (bit 3). The BUSY bit will indicate that the MLV is
not ready to process any message from the BC other than the Activity
Message. .Prior to the transmission of any other type messages to
the MLV, the BC will continue to send activity messages to the MLV
every 10 to 100 msec until the BUSY bit is cleared. The BUSY bit
and the SR bit will not be set simultaneously by the MLV.

30.4.1.2 Data Words.

30.4.1 .2.1 Oata Word 1. The DATA WORD will only be transmitted by the MLV
acting as RT when the IJ$Ybit is not set in the STATUS RESPONSE WORD. The
MLV will suppress transmission of the DATA WORD if the BUSY bit is set in the
STATUS RESPONSE WORD.

a. BSY (BUSY) bit (bit 15). The BUSY bit in the data word for the
Activity Message shall not be used when the MLV is acting as an RT
since, when the MLV is busy, no data word will be transmitted.

b. MLV Request Bits (bits 0-10). Bits zero through 10 shall be util-
ized to allow the MLV to request that the BC send a specific command
to the MLV. As a result of the MLV request, the BC will transmit a
COMMAND WORO with the MLV terminal address in bits 11 through 15 and
the contents of the Activity Message MLV Request Bits in bits 0-10.

1. TR bit (bit 10). The TR bit will be set to 1 if the MLV wishes
to transmit a message and will be set to O if the MLV wishes to
receive a message.

2. SUBAODRESS bits (bits 5-9). The subaddress bits will indicate
the subaddress of the desired message.

3. WORD COUNT bits (bits O-4). The word count bits will indicate
the data word count for the desired message.

c. Other Bits (bits 11-14). Bits 11-14 shall equal O.
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30.4.2 Memory Configuration: MLV = RT: TR = O: SUBADORESS = 13H.

30.4.2.1 Memory Configuration Bus Data.

I I I I I II I I II I I I I I I
1151141 13 I12I11I1OI 91 81 71 61 51 41 31 21 II 0[

ACTIVITY MESSAGE

I II I I
c1 z] ZI ZI ZI ZI 11 01 01 11 11 11 01 01 o! 01 II

I 1111 1111
SI z! ZI ZI ZI ZIMEI 01 11 01 01 01 01 01 O! OITFI

II II I I
D\Ol 01 01 O! 01 01 11 01 01 II 11 01 01 01 11 01

MEMORY CONFIGURATION MESSAGE

I II I I
c ZI ZI ZI ZI z! 01 11 01 01 11 11 01 01 01 11 0

MEMORY AREA 1 CONFIGURATION

01 I I

MEMORY AREA 2 CONFIGURATION I
02 I

I 1111 1111
s! ZI ZI ZI z! ZIMEI 01 01 0! 01 01 OIBS~ 01 OITF]

The Activity Message shown prior to the Memory Configuration Message requests
that the BC command the Memory Configuration Message.
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● 30.4.2.1.1 Memory Configuration Message Utilization. This message is util-
ized to read the current memory configuration of the unit. This message is
only used when its use is indicated in the Lookup Table.

30.4.2.2 Data Words.

30.4.2 .2.1 Oata Word 1. Memory Area 1 Configuration (bits 0-15). The data
shall be in individual unit format and’shall represent the configuration of
the data stored in Memory Area 1. Unused bits shall equal zero. In automatic
mode this message is used for the purpose of comparing the unit configuration
stored on the MSO with the reported unit configuration. The MLV will assume
that the largest numerical value (MSD vs. reported) indicated by bits 0-15 is
the latest configuration.

30.4.2 .2.2 Data Word 2. Memory Area 2 Configuration (bits 0-15). The data
shall be in individual unit format and shall represent the configuration of
the data stored in Memory Area 2. Unused bits (including equipments that do
not utilize Memory Area 2) shall equal O. In automatic mode this message is
used for the purpose of comparing the unit configuration stored on the MSO
with the reported unit configuration. The MLV will assume that the largest
numerical value (MSO vs. reported) indicated by bits 0-15 is the latest con-
figuration.
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30.4.3 Reprogram Control: MLV = RT: TR = 1: SUBAODRESS = lDH.

30.4.3.1 Reprogram Control Bus Oata.
●

I II I II I I II I I I II I I
1151141 13 I12I11I1OI 91 81 71 61 51 41 31 2] II 0{

ACTIVITY MESSAGE

I II I I
c1 ZI z! ZI ZI ZI 11 01 01 II l! 11 01 01 01 01 11

I 1111 1111
SI ZI z! ZI ZI ZI ME I 01 II 01 01 0 01 01 01 OITF

II II
o! 01 01 01 01 o! 11 II 11 11 0] 1 01 o! 11 01 0

REPROGRAM CONTROL MESSAGE

I II I WORO COUNT I
c1 ZI z! ZI ZI ZI 11 11 l! II 01 11 o! 01 11 o! o!

a

I 1111 1111
St ZI z! z! ZI ZIMEI Of 01 01 01 01 01 01 01 OITF{ I

I TYPE I TYPE I

‘1 ~
NUMBER I

‘2 ~
NUMBER

‘3 ~
FILL CONTROL COOE

‘4 ~

The Activity Message shown prior to the Reprogram Control Message requests
that.the BC command the Reprogram Control Message.
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● 30.4.3.1.1 Reprogram Control Message Utilization. The Reprogram Control
message shall provide a key for entering/leaving the reprogramming mode. For
units utilizing Reprogram Enable discretes, the Reprogram Control Message
shall have no effect on the EC if the appropriate Reprogram Enable discrete is
not present. Each field in the data shall be checked by the BC for compliance
with the following prior to execution of the Reprogram Control Code. The Type
and Number fields shall be based on WRA nomenclature (e.g., CP-1293); however,
if this creates a conflict, the system nomenclature’ (e.g., ALR-67) shall be
utilized instead.

30.4.3.2 Data Words.

30.4.3 .2.1 L)ataWord 1. Type (bits 0-15). The type field shall be made
up of the first two bit ASCII characters that represent the nomenclature of
the unit being controlled. For example, for CP-1293 the two characters would
be “C,” “P.”

30.4.3 .2.2 Oata Word 2. Number (bits 0-15). The number field shall be
made up of the third and fourth 8 bit ASCII characters that represent the
nomenclature of the unit being controlled. For example, for CP-1293 the two
characters would be “l,” “2.”

30.4.3.2.3. Oata Word 3. Number (bits 0-15). The number field shall be
made up of the last two 8 bit ASCII characters that represent the nomenclature
of the unit being controlled. For example, for CP-1293 the two characters

a

would be “9,” “3.”

30.4.3 .2.4 Data Word 4.

a. Fill (bits 10-15). The fill field may be any bit pattern including
O and is to be defined by the individual equipment being controlled.
The fill field shall be checked even if the field is defined as O.

b. L/V (bits 8-9). The Load/Verify (L/V) bits are used to describe
whether a Load, Verify, or other type transaction will follow.
These bits are coded as follows:

L/V = 01 A Memory Load follows
L/V = 10 A Memory Verify follows
L/V = 11 Not used
L/V = 00 Reprogram Control Message is being sent for some reason

other than loading/verifying (e.g., to quiet the BC, etc. )

c. Control Code (bits O-7)

BIT 7 Reprogram Enable 1 = 80H
BIT 6 Reprogram Enable 2 = 40H
BIT 5 Reprogram Disable 1 = 20H I
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BIT 4 Reprogram Disable 2 = 10H
BIT 3 BC convert to RT = 08H
BIT 2 BC stop transmitting/receiving on bus = 04H
BIT 1 RT revert to BC = 02H
BIT O Execute from Program Entry Address supplied previously in

Header Message Data Moral3/Data Word 4 = OIH

30.4.3 .2.4.1 Control Code Processin~.

30.4.3 .2.4.1.1 Field Validity. The Control Code field shall be valid only
if all other fields are correct and only if either the Avionics Reprogram
Enable l/EW UOM Reprogram Enable discrete or the Avionics Reprogram Enable
2/EW OSM Reprogram Enable discrete is present. At the end of reprogramming,
the MLV will maintain the active discrete for at least 100 msec after the
transmission of the Reprogram Control Message that ends the reprogramming
mode.

30.4.3 .2.4.1.2 Valid Control Codes. The following are the only valid
Control Codes that can occur when the MLV is the RT. Any other code shall
cause the BC to not execute the Reprogram Control Code.

a.

b.

c.

d.

e.

f.

.

Code 00000000 = OOH - this code shall indicate no reprogram control
action is to be taken (Code OOH used when Verify operation is
indicated).

Code 00000001 = OIH - this code shall cause the BC to begin execu-
tion starting at the address previously supplied via Data Word 3/
Oata Word 4 of the Header Message.

o

Code 00000100 = 04H - this code shall cause the BC to stop com-
munications on the bus. Once the BC has stopped communications on
the bus, activity shall remain stopped until both the Avionics
Reprogram Enable l/EW UDM Reprogram Enable discrete and the Avionics
2/EW OSM Reprogram Enable discretes are inactive.

Code 00001000 = 08H - this code shall cause the BC to revert to an
RT. Upon execution of this Reprogram Control Code the message traf-
fic shall be as defined in Appendix B.

Code 00010000 = 10H - this code shall cause the BC to exit the
reprogramming mode for Memory Area 2. This code shall only be valid
if the Avionics Reprogram Enable 2/EW OSM Reprogram Enable discrete
is active, or when only one enable is utilized, this code shall
aPplY only if the enable is present. The presence or absence of the
Avionics Reprogram Enable l/EW UDM Reprogram Enable discrete shall
not affect the validity of this code when both enables are used.

Code 00100000 = 20H - this code shall
reprogramming mode for Memory Area 1.
if the Avionics Reprogram Enable l/EW
is active, or when only one enable is

cause the 8C to exit the
This code shall only be valid

UDM RC!DrOQtWI Enable discrete
utilized, -this code shall
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aPPIY only if the enable is present. The presence or absence of the
Avionics Reprogram Enable 2/EW OSM Reprogram Enable discrete shall
have no affect on the validity of this code when both enables are
used.

9. Code 0011000 = 30H - combination of 10H’and 20H for simultaneous
Memory Areas 1 and 2 exit reprogranmning mode. (Both Reprogram
Enables must be present if both Reprogram Enables are incorporated. )

h. Code 01000000 = 40H - this code shall cause the BC to.enter the
reprogramming mode for Memory Area 2. This code shall only be valid
if the Avionics Reprogram Enable 2/EW OSM Reprogram Enable discrete
is active, or when only one enable is utilized, this code shall
apply only if the enable is present. The presence or absence of the
Avionics Reprogram Enable l/EW UOM Reprogram Enable discrete shall
not affect the validity of this code when both enables are used.

i. Code 10000000 = BOH - this code shall cause the BC to enter the
reprogramming mode for Memory Area 1. This code shall only be valid
if the Avionics Reprogram Enable l/EW UOM Reprogram Enable discrete
is active, or when only one enable is utilized, this code shall
apply only if the enable is present. The presence or absence of the
Avionics Reprogram Enable 2/EW OSM Reprogram Enable discrete shall
not affect the validity of this code when both enables are used.

j. Code 11000000 =“COH - combination of 40H and 80H for simultaneous
Memory Areas 1 and 2 enter reprogramming mode. (Both Reprogram
Enables must be present if both Reprogram Enables are incorporated. )
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30.4.4 Header: MLV = RT: TR = 1: SUBADDRE$S = 14H,

30.4.4.1 Header Bus Data.

11111111111111 Ill
115 I14I13I12I11I1OI 91 81 71 61 5! 41 31 2! l! 01

ACTIVITY MESSAGE

I II I I
c1 z! z! 21 z! 21 Ii o! 01 1[ 11 II CJl (3I 0] 01 1]

I 1111 1111
SI z! 21 21 21 ZI ME I 01 11 01 01 01 01 01 01 OITFI

II II I I

I 1111 1111
SI 21 21 21 21 ZIMEI 01 01 01 01 01 01 01 01 OITFI

lTtd\HTl BUFFER TRANSFER COUNT I

‘1 ~
INITIAL LOAD AODRESS

‘2 ~
PROGRAJl ENTRY ADORESS

03 ~
PAGE NUMBER

041 I I I I I I I I I 01

The Activity Message shown prior to the HEADER Message requests that the BC
comnand the Header Message. The Activity Message will not be used by BCS that
keep track of the HEAOER, MEMORY DATA, .... MEMORY DATA TRAILER Message
Sequence (i.e., the BC automatically commands this message sequence without
the MLV requesting each message in turn).
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“o 30.4.4.1.1 Header Message Utilization. This message is used to pass Load/
Verify parameters to the unit.

30.4.4.2 Data Words.

30.4.4.2.1 Data Word 1.

a. TM (bits 14-15). The Transfer Mode (TM) bits are used to describe
the Memory Data Load or Memory Data Verify DATA WORD content. The
TM bits are binary coded as follows:

1. TM=oo

2. TM=ol

3. TM = 10

4. TM = 11

No transfer. In the No Transfer Mode the Buffer
Transfer Count and Initial Load Address have no
meaning. This mode is used to transfer the Program
Entry Address and Page Number or is used as a preamble
to the Trailer Message.

8 bit transfer. Each 16 bits of data transmitted in a
DATA UORD will contain onlv 8 bits of information in
bits O-7.

16 bit transfer.
a DATA WORD will
bits 0-15.

32 bit transfer.

Each 16 bits of data transmitted \n
contain 16 bits of information in

The 16 bits of data transmitted in
each odd word (first is odd) contains the 16 LSB of
data in bits 0-15 and each even word (second is even)
contains the 16 MSB of data in bits 0-15.

b. HT (bits 12-13). The Header TvDe (HT) bits are used to describe the
Header. The Header Type has n~”meaning when the Transfer Mode is
00. The HT bits are binary coded as follows:

1. HT = 00 Normal Header. (Buffer Transfer
of words. )

2. HT = 01 Normal Header. (8uffer Transfer
of messages. )

Count equals number

Count equals number

3. HT = 10 Undefined.

4. HT = 11 Reserved for internal MLV use. This type of Header
will not be transmitted on the bus.

c. 8uffer Transfer Count (bits 0-11). The Buffer Transfer Count is
used to indicate the.amount of data that will follow the Header
Message. The Buffer Transfer Count has no meaningw hen the Transfer
Mode is 00. The range of the Buffer Transfer Count is 1 to 4096
(value of O =4096).

105

Downloaded from http://www.everyspec.com



MIL-STD-2217(AS)
APPENDIX C

1.

2.

30.4.4.2.2

For HT = 00, the Buffer Transfer Count is the total number of
DATA WORDS that will be transmitted after the Header. The OATA ●
WORDS will be transmitted in 32-word messages with the last
message containing 1 to 32 DATA WORDS. The maximum transfer for
HT = 00 is 4096 words using 128 Memory Oata Load or Memory Data
Verify Messages.

For HT = 01, the Buffer Transfer Count is the number of Memory
Data Load or Memory Oata Verify messages that will follow the
HEADER . Thus, the maximum data transfer per Header Message is
4096 x 32 DATA WORDS (per Memory Data Load or Memory Oata Verify
message) which equals 131,072 16 bit words (128K). If paging is .
utilized for transfer modes 01 or 10 (see 30.4.4.2.4), the maxi-
mum value of the Transfer Buffer Count will be 2048. (Yields
65,536 16 bit data words (64K) for transfer modes 01 and 10
using paging. )

Data Word 2.

a. Initial Load Address (bits 0-15). The Initial Load Address is the
16 or less LSB of the point in memory into which data is to be
loaded or read. The maximum value (number of bits) used in the
Initial Load Address will be compatible with the page size of units
using paging. Unused bits shall equal O.

30.4.4.2.3 Oata Word 3.

Program Entry Address (bits 0-15).
●

a. The Program Entry Address has
meaning only for Transfer Mode = 00. The Program Entry Address is
the 16 or less LSB of the point in memory at which the unit being
reprogratmned is to begin execution after receipt of the Execute com-
mand in the Reprogram Control Message (only used for units requiring
this command) or when a Transfer Control is indicated in DATA WORD
4. The maximum value (number of bits) used in the Program Entry
Address will be compatible with the page size of units using paging.
Unused bits shall equal O.

30.4.4.2.4 Data Word 4.

a.

b.

Page Number (bits 3-15). The Page Number represents up to 13 MSBS
for page memory address. The Page Number applies to the Program
Entry Address for Transfer Mode = 00. The Page Number applies to
the Initial Load Address for Transfer Mode = 01, 10, or 11. Unused
bits shall equal O.

TC bits (O-l). The Transfer Control (TC) may be used to transfer
control to the loaded program after a verify or to an unaltered
memory area after a load.

1. Transfer Control = 00 indicates this is the last HEADER, MEMORY
DATA , .... MEMORY DATA, TRAILER or HEADER, TRAILER transaction.

●
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2. Transfer Control = 01 indicates that more data is to follow the
current HEADER, MEMORY DATA, .... MEMORY DATA, TRAILER or
HEADER, TRAILER transaction and control should not be trans-
ferred. For units using paging and the Program Entry Address,
the TC will remain = 01, even for the last data transaction,
until a Transfer Mode = 00 message is used to supply the Program
Entry Address and Page Number.

3. Transfer Control = 10 shall indicate that control is to be
transferred to the Program Entry Address. When control is
transferred, the action shall not take place until after the
Trailer Message and shall transfer control only to non-
reprogrammed areas or verified areas.

4. Transfer Control

c. Other bits (bit 2).

= 11 is invalid.

Bit 2 shall equal O.
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30.4.5 Memory Data Load: MLV = RT: TR = 1: SUBADDRESS = 15H.

30.4.5.1 Memory Data Load Bus Data.

I II II I I 1 I I I I I I I I I
1151141 13 I12I11I1OI 9] B! 71 61 51 41 31 21 Ii D!

ACTIVITY MESSAGE

I II I I
C(2I 21 21 z! z! 11 01 01 l! l! l! o! 01 o! Cll 11

I

1111 1111
s 21 Z! 21 21 ZIMEI 0] II 0] 0] o 0] 01 01 OITF]

II I
o 0] 01 01 01 o! 11 11 01 11 01 1 WORD COUNT 1-32

MEMORY DATA LOAD MESSAGE
I

I II I I
c1 z! 21 21 21 21 il II o! II 01 II WORD COUNT 1-32

I 1111 1111
SI 21 21 21 21 ZIMEI 01 01 01 01 o! 01 01 o! OITFI

I OATA I

01 ~
OATA

02 ~

L A

I OATA I

0’ ~

The Activity message shown prior to the Memory Oata Load wil1 normally only be
used for BCS that do not keep track of the number of Memory Data Load messages
required for each HEADER, MEMORY OATA, .... MEMORY DATA, TRAILER transaction
or for BCS that do not check the BUSY bit in the MLV status response.
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● 30.4 .5.1.1 Memory Data Load Message Utilization. This message is used to
pass the data to be loaded into the unit memory.

30.4.5 .1.1.1 BUSY Bit. If the BUSY bit had been set in the STATUS RESPONSE
WORO for a Memor-oad Message, no DATA WORDS WOU1 d have been sent by the
MLV . After the BUSY bit is cleared in the STATUS RESPONSE WORD of the
Activity Message, the BC shal1 recommand the Memory Data Load Message for
which no data was received.

30.4.5.2 Data Words. The number of Data Words wil 1 equal the WORD COUNT in
the Memory Data Load Fiessage COMMAND WORD.
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30.4.6 Memory Data Verify: MLV = RT: TR = O: SUBADDRESS = 15H.

30.4.6.1 Memory Data Verify Bus Data.

II I II I Ill I I Ill I I I
1151141 13I12I11I1OI 91 BI 71 61 51 41 31 21 11 o!

ACTIVITY MESSAGE

I II I I
C[zl z\ 21 21 z! l! 01 01 II 11 11 01 o! I)t 01 11

I 1111 1111
s~ z! ZI 21 z! ZIMEI 01 11 O! O! 0] O! 01 01 OITF

II II I
D\ 01 01 01 01 01 01 1] o! l! 01 II WORD COUNT 1-32

MESSAGE OATA VERIFY MESSAGE

II I
c 21 2! 21 21 21 o! 11 01 11 01 11 WORO COUNT 1-32

OATA

‘1 ~
DATA

02 ~

I DATA I
ON I I

I 1111 1111
SI 21 21 21 z! ZIMEI 01 01 01 01 O! OIBS~ 01 OITFl

The Activity Message shown prior to the Memory Oata Verify wil1 normally only
be used for BCS that do not keep track of the number of Memory Oata Verify
messages required for each HEAOER, MEMORY DATA, .... MEMORY OATA, TRAILER

transaction.

a
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Memory Data Verify Message Utilization. This message is used to
that the MLV wil 1 compare to the data stored on the MSD.

30.4.6 .1.1.1 BUSY Bit. If the BUSY bit is set in the MLV STATUS RESPONSE
WORD for a Memor-erify Message, the BC shall retransmit that Memory
Data Verify Message (,i.e., same DATA WORD(s)) after the BUSY bit is cleared in
the STATUS RESPONSE WORD of the Activity Message.

30.4.6.2 Data Words. The number of Data Words wil 1 equal the WORD COUNT in
the Memory Data Verify Message COMMAND WORD.
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30.4.7 Trailer: MLV = RT: TR = 1: SUBADDRESS = 16H.

30.4.7.1 Trailer Bus Data.

\

llllllllll’’1, 11111 I
115114] 13 I12I11I1OI 91 El 71 61 51 41 31 21 11 01

ACTIVITY MESSAGE

I II I I
c~zl ZI ZI ZI ZI 11 01 o! 11 11 It 01 o! 01 01 11

I 1111 1111
SI zl ZI ZI ZI ZI ME I 01 11 01 01 o! 01 01 O! OITF

II II I
DI 01 01 01 o! o! 11 11 01 11 11 01 01 01 o! II o

TRAILER MESSAGE

I II I I
c1 ZI ZI z! ZI ZI 11 II o! 11 11 01 Ot 01 01 11 OJ

I 1111 1111
SI ZI ZI ZI ZI ZIMEl 01 01 O! 01 O! O! 01 01 OITF{

I SUB-PAGE/REGISTER COUNT I FIRST SUB-PAGE/REGISTER 1’

‘1 ~
CHECKSUM

02 ~

The Activity Message shown prior to the Trailer Message requests that the BC
command the Trailer Message. The Activity Message will not be used by BCS
that keep track of the HEADER, MEMORY DATA, .... MEMORY DATA, TRAILER Message
sequence (i.e., the BC automatically connnands this message sequence without
the MLV requesting each message in turn).

●✍

‘!,

●
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● 30.4.7 .1.1 Trailer Message Utilization. This message is used to ‘pass the
data checksum and”additional Load/Verify parameters to the unit.

30.4.7.2 Data Words.

30.4.7 .2.1 Data Word 1. DATA WORD 1 will contain the number of sub-pages
and the first sub-page for unit’s utilizing this form of paging or sub-paging.
This word may also be used for internal register control. These fields repre-
sent the “values to be used in the next HEADER, MEMORY DATA, .... MEMORY OATA,
TRAILER transaction. For the first HEADER, MEMORY DATA, ..... MEMORY DATA,
TRAILER transaction this information will be transmitted prior to the Memory
Data transaction via a HEAOER, TRAILER transaction in which the TM (Transfer
Mode) field in DATA WORD 1 of the Header is 00 (no transfer).

a. Sub-page/Register Count (bits 8-15). This field may be used in lieu
of or in conjunction with the Page Number field in DATA WORD 4 of
the Header Message and is individual user definable. Unused bits
shall equal O. An example of the use of this field is as follows.

In order to load 256K of memorv into a unit with bank switching and
64K address capability and a p~ge size definition of 2048 words,
following approach might be used.

To load 256K with sub-pages 2048 words long requires 128 HEAOER,
MEMORY DATA, .... MEMORY DATA, TRAILER transactions (256K/2048 =
128) . The 128 transactions would consist of 32 transactions for

the

each of the four banks. Thus for each 32 transactions the Header
Oata 4 Page Number = Bank Number would be incremented (O-3). Within
each group of 32 transactions the Sub-page count would increment
every transaction (0-31). For each transaction (assuming HT = 01
for Buffer Transfer Count = number of messages) the Header Data 1
Buffer Transfer Count would be 64 (2048 words/32 words Per messa9e).

b. First Sub-Page Register (bits O-7). This field may be used in lieu
of or in conjunction with the Page Number field in DATA WORD 4 of
the Header Message and is individual user definable. Unused bits
shall equal O. Examples of use would be: specifying the processor
register into which Page Number field in data word 4 of the Header
Message is to be loaded; or specifying the initial sub-page count in
the example above to 1 so as to not reprogram the first 2048 memory
locations (the first group of transactions would only be 31 trans-
actions long (1 to 31) and the Sub-page count for the first transac-
tion would be set to 1 to indicate a starting address of 2048).

30.4.7 .2.2 Data Word 2.

a. Checksum (bits 0-15). The checksum will be the checksum of an
entire transaction, i.e. , HEADER, MEMORY DATA, .... MEMORY DATA,
TRAILER (when TM in Header Data 1 is not equal to O) or HEADER,
TRAILER (when TM in Header Data 1 is equal to O). The checksum will
be derived by a 2’s complement 16 bit addition of every DATA WORD in
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the transaction (i.e., Header, Memory Data, and Trailer DATA WORDS)
with the exception of the Checksum DATA WORD (Trailer Data 2). The ●
2’s complement 16-bit addition is binary addition with the carry
discarded (i.e., no end around carry) (e.g., FFFF (hex) + 1 = O).

The unit being reprogratmned shall be responsible for comparing the
checksum received from the MLV with the data words for both load and
verify functions. The Checksum value in DATA WORD 2 of the Trailer
is the checksum that should be computed by the unit. If the value
computed does not match the value received for either a load or
verify operation, an error shall be declared and a Reprogram Status
Message shall be sent.
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●
30.4.8 Reprogram Status: MLV = RT: TR = O: SUBADORESS = 17H.

30.4.8.1 Reprogram Status Bus Data.

I I I II I I I II I I II I I I
1151141 13 I12I11I1OI 91 81 71 61 51 41 31 Z! It 0]

REPROGRAM STATUS MESSAGE

I II I
c1 z! ZI z! ZI ZI 01 11 01 11 11 11 01 01 01 01 1

ISFISII sc (STATUS coDE)

01 I

I 1111 1111
SI ZI ZI ZI ZI ZI ME I 01 01 01 01 01 01 01 01 OITFI
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30.4.8.1.1 Reprogram Status Message Utilization. The Reprogram Status
Message is used by the BC to inform the MLV of an error condition.

30.4.8.2 Data Words.

30.4.8 .2.1 Data Word 1.

a. SF (Status Flag) bit (bit 15). This bit shall be set to 1 to indi-
cate that the remainder of the Data Word should be processed by the
MLV. (i.e., Reprogram Status Message contains valid data. ) If this
bit is set to O, the Reprogram Status Message will be ignored by the
MLV.

b. S1 (Status Indicator) bit (bit 14). The SC bit defines the meaning
of the remainder of the Data Word namely an error code or a status
code to be displayed by the MLV.

1. S1 = O indicates that an error has occurred and the error code
defined below shall be processed by the MLV.

2. S1 =1 indicates that no error has occurred and the Status Code
in bits 13-0 are to be displayed on the MLV display as 4 hexa-
decimal characters (bits 15 and 14 of the display value are O).
With S1 = 1 the values of bits 13-0 will be used to indicate
status or progress through the Load/Verify (ex., increment the
value of Status Code after each lK of data is transferred). The
use of S1=1 to display status is optional. ●

c. SC (Status Code) (bits 0-13). When SF = 1 and S1 = 1, these bits
are display characters as described in b above. When SF = 1 and
S1 = O, these bits represent error codes and the desired MLV action.
The error codes are:

SC = 0001(H) = Abort. This will indicate to the MLV that the
Load/Verify has been aborted and should not be
retried. The MLV shall display the error code and
wait for operator response. On receiving the correct
response, the MLV shall abort the load of that unit
and continue with the load of the next unit (if it
exists).

SC = 0002(H) = Restart. This will indicate that an unrecoverable
error has occurred in the unit being loaded and a
reload of the unit is desired. The MLV shall display
the error code and wait for operator response. On
receiving the correct response, the MLV shall start
the load of that unit over again.
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SC = 0003(H) = Retry. This will indicate that an error has occurred
in the last message sequence transaction and a repeat
of the sequence is desired. The MLV shall display
the error code and wait for operator response. On
receiving the correct response, the MLV shall repeat
the last transaction over again.

SC = OO04(H) = Automatic Retry. This will indicate that an error
has occurred in the last message sequence transac-
tion. After three consecutive retries, the MLV shall
display the error code and wait for operator
response. (If the retry is successful before recep-
tion of the third consecutive error, operation will
continue as normal. ) On receiving the correct opera-
tor response, the MLV shall abort the load of that
unit and continue with the load of the next unit (if
it exists).

SC = 0005 - 3FFF(H) = Spare. Not to be utilized without a revision
to this standard.
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30.4.9 MLV Error: MLV = RT: TR = 1: SIJBADDRESS = 17H.

30.4.9.1 MLV Error Bus Data.

I II I II I I II I I 11111
115114113 ] 121111101 91 81 71 61 51 41 31 2] l! 1)1

ACTIVITY MESSAGE

I II I I

llf?
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● ✌ 30.4.9 .1.1 MLV Error Message Utilization. If an MLV error occurs. the MLV
will set the BUSY bit in the STATUS RESPONSE WORD for all messaqes and

-.

suppress
Activity
Message,
RESPONSE
that the

transmission of any DATA WORDS. The BC will then poll-the MLV with
Messages. When the MLV is ready for the BC to command the MLV Error
it will clear the BUSY bit, set the Service Request bit in the STATUS
WORO to the Activity Message, and transmit the OATA WORO requesting
BC command the MLV Error Message.

.2 Data Words.30.4.9 .- ---- -----

30.4.9.2.1 Data Word 1.

a. A (Abort) (bit 2). This bit will be set to 1 by the MLV to notify
the BC that the Load or Verify has been aborted and that no further
retries will be made.

b. C (Complete Restart) (bit 1). This bit will be set to 1 by the MLV
to notify the BC that an unrecoverable error has occurred and all
Memory Data Load or Memory Oata Verify transactions will be re-
started.

c. T (Transaction) (bit O). This bit will be set to 1 by the MLV to
notify the BC that there was an error detected in the last HEAOER,
MEMORY DATA, .,., MEMORY DATA, TRAILER or HEAOER, TRAILER transac-
tion and that the transaction will be repeated.

d. Other bits (bits 3-15). Bits 3-15 shall equal O.

119

Downloaded from http://www.everyspec.com



MIL-STD-2217(AS)
APPENDIX C

THIS PAGE INTENTIONALLY LEFT BLANK

120

Downloaded from http://www.everyspec.com



MIL-STD-?217(AS)

APPENDIX D

MESSAGE FORMATS MLV = BC, AN/AYK-14 SIM-B = RT

40. AN/AYK-14 WITH A SERIAL INTERFACE MODULE (SIM) TYPE B ACTING AS AN RT.

40.1 A liability.
+

The protocol of this Appendix is applicable to the
AN/AYK-l with a Serial Interface Module (SIM) Type B acting as an RT.for the
bootload operation. This appendix is also applicable to an AYK-14 with a
Discrete Serial Module (OSM) emulating the SIM Type B. The protocol of this
Appendix shall not be used for new designs without written approval of
NAVAIRSYSCOM. Additional protocol information can be found in the Naval
Avionic Center (NAC) documents listed in Section 2.

-.
40.2 General Operation.

a.

b.

c.

d.

Once the AN/AYK-14 recognizes the IPL discrete (see Section
5.2.2.2.3), the AN/AYK-14 bootloader shall determine if it is to be
a remote terminal and what RT address is to be used. This is deter-
mined via external jumper wire inputs to the AN/AYK-14 (an even RT
number means the AN/AYK-14 is to be the RT). If no jumpers are
present on the AN/AYK-14 inputs, the AN/AYK-14 will default to the
protocol of Appendix G. If there is no response from the MLV to the
Initialize Device Message of Appendix G (there will be no response
from the MLV when this protocol (Appendix D) has been selected),
then the AN/AYK-14 will default to the protocol of this appendix.
After setting the discretes to ensure that the AN/AYK-14 will
recognize the IPL, the MLV acting as BC will transfer the Initiate
Load Message to place the RT in the program download mode (see
Figure 12). The MLV then polls the RT with IPL Read Messages until
the Busy bit is cleared in the STATUS’ RESPONSE WORD. If the Busy
bit is still set high after one second, a timeout occurs and the
load operation is terminated.

Once the AN/AYK-14, acting as the RT, enters the load mode, any
indication of an unsuccessful load attempt will terminate the load
operation. In this configuration no retries or alternate bus
switching are permitted.

A successful IPL Read Message tells the RT to prepare to receive a
data record. The MLV polls the RT with Get Status Messages until
the Oata Ready bit is set high and the Busy bit set low in the
STATUS RESPONSE WORD. The MLV then transfers the Header Message.

Prior to the transfer of the first Memory Data Load Message of a
data record, the MLV will poll the RT with Get Status Messages until
the Data Ready bit is set high and the Busy bit set low in the
STATUS RESPONSE WORD. This response notifies the MLV that the
Header transfer is complete and that the AN/AYK-14 is prepared for a
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FIGURE 12. AN/AYK-14 SIM-B=RT Load/Verify Procedure.
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e.

f.

~.

h.

data record transfer. All subsequent Memory Data
the data record are sent contiguously with no Get
polling interspersed.

Load Messages in
Status Message

Once all of the data in the record has been transferred, the MLV
polls the RT with Get Status Messages until the Data Ready bit is
set high and the Busy bit set low in the STATUS RESPONSE WORD. The
MLV then sends the Trailer Message followed by a Get Status Message.
After receipt of the Trailer Message the AN/AYK-14 will compute the
Checksum and an error will terminate the load operation (set IPL
fail) in which case the entire loading process including the setting
of discretes must be repeated. If another record is to be loaded,
the MLV repeats the load procedure by sending the IPL Read Message.

If the load is complete and if the MLV is to verify the load, an
Initiate Verify Message is transferred. This message, shall be com-
manded by the MLV within 2 seconds after the successful Get Status
Message at the end’of the load. If this message is not received,
the AN/AYK-14 Bootstrap Loader will begin execution of the program
at the Program Entry Address. If the Busy bit is set high in the
STATUS RESPONSE WORD for the Initiate Verify Message, the MLV will
repeat the Initiate Verify Message until the Busy bit is set low.
After an RT STATUS RESPONSE WORD for the Initiate Verify Message
with the Busy bit set low, the MLV will proceed with the IPL Read
Message.

The program verify (upload) follows the same procedure as the
program load with the only differences being the direction of the
memory data flow and the Checksum is computed by the MLV.

The Initiate Load Message, the Initiate Verify Message, and the IPL
Read Message use mode code llH (17 decimal) with the message iden-
tified in the DATA WORD. The Header, Memory Data Load, Memory Data
Verify, and Trailer Messages all use subaddress 1 messages and the
assumption is made that all data will follow in the proper order.
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40.3 Status Response Word: MLV = BC.

11111111111111 Ill
\ 151141131121111101 9181 71 61 51 41 31 21 11 O\

SI TERMINAL ADI)RESS IMEI IDRI \ I I \ B] I ITFI

YI YI YI YI YI xl xl xl xl xl xl xl

A STATUS RESPONSE WORD will be provided by the RT for each message transac-
tion. The STATUS RESPONSE WORD will follow the data on an RT receive type
transaction and will precede the data on an RT transmit type transaction. The
MLV will allow a response time gap of 12 usec from the end of the last trans-
mitted COMMAND WORD (transmit type message) or the end of the last transmitted
OATA WORO (receive type message), to the start of the RT STATUS RESPONSE WORD
before declaring a no response error (equivalent of 14 usec when measured in
accordance with MIL-STD-1553B). Under normal conditions the RT shall begin
the STATUS RESPONSE WORD within the period of 2-10 usec from the receipt of
the end of the last COMMAND WORO (transmit type message) or the receipt of the
end of the last DATA WORD (receive type message) (equivalent of 4-12 usec when
measured in accordance with MIL-STO-1553B). The STATUS RESPONSE WORD bits are
as follows:

a
a. Terminal Address (bits 11-15). The RT address will be the address

assumed by the AYK-14 BC when it determines it is to be reprogrammed
in the remote terminal mode. This address will be determined via
jumper wire inputs to the AN/AYK-14 and by the Aircraft Type and
Aircraft Configuration Modification information provided to the MLV
as well as the particular bus selected by the MLV switching network.
Throughout the remainder of this appendix this address shall be
referred to as YYYYY.

b. ME bit (bit 10). The Message Error (ME) bit may be set high (= 1)
by the RT under any of the following conditions:

1. message short in data word count
2. failure to pass word validation
3. improperly timed data sync
4. non-contiguous data
5 undefined subaddress/mode code

Since no retries are allowed on the MIL-STO-1553B bus with the
AYK-14 in the RT mode, the setting of the Message Error bit will
indicate that AYK-14 has terminated the Load/Verify operation.

c. OR bit (bit 8). The Data Ready (DR) bit will be set high (= 1) by
the RT to indicate that a data transfer (Header, Memory Data or
Trailer Message) may proceed. The MLV will examine this bit in the ●
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associated with Get Status Messages. The OR
longer than two seconds or the load will be

d. B bit (bit 3). The Busy (B) bit will be set high (= 1) by the RT
during the Load/Verify initialization period to indicate that the
bootstrap loader has not entered the Load/Verify mode or during the
Load/Verify sequence to indicate that the RT has not completed
buffer pointer setup.

e. TF bit (bit O). The Terminal Flag (TF) bit will be set high (= 1)
by the RT to indicate a failure in the Bootstrap Loader itself.

f. Other bits. Bits 1, 2, 4-7, and 9 will not be utilized by the MLV;
thus, these bits may be 1 or O.

For message transactions not using mode codes in
t~$~~~-~eader, Memory Data Load/Verify, and Trailer Messages)
the MLV will ensure that the time from the end of the RT transmission of the
last OATA WORO (transmit type message): or the end of the STATUS RESpONSE WORD
(receive type message) to the beginning of the next COMMAND WORO is at least 8
usec (equivalent of 10 usec when measured in”accordance with MIL-STD-1553B).
For all message transactions using mode codes in the COMMAND WORD, the MLV
will ensure that the time from the end of the RT transmission of the STATUS
RESPONSE WORD to the beginning of the next COMMAND WORO is’.atleast one mini -

●
second (1 msec). This is required to guarantee that the RT receives all the
DATA WOROS correctly and in the proper sequence and to preclude an improper or
aborted load.

125

Downloaded from http://www.everyspec.com



MIL-STD-2217(AS)
APPENDIX D

40.4 Messages.

40.4.1 Get Status Message: MLV = BC: TR = 1: MODE CODE = OIH.

I II I I I I I I I I I I II I I
\ 151141131121111101 91 El 71 61 51 41 31 21 l! O\

I II I I
c1 YI YI Y! YI YI II 01 01 01 01 01 01 01 01 o! l!

I I I IORI IBl II

St YI Y] Y! YI YIMEI Xl xl xl xl xl xl XITFI

The Get Status Message is used by the MLV to ascertain the readiness of the RT
for message transactions and data transfers. The MLV must send the Get Status
Message before the Header Message and after the Header Message, the last
Memory Oata Message, and the Trailer Message. This will notify the RT that
these transfers are complete and that the RT can prepare for the next data
transfer.

40.4.1.1 Status Response Word. The STATUS RESPONSE WORD for this message
shall be as defined In 40.3 of this appendix; bits 3 and 8 are used as fol-
1Ows :

a. OR bit (bit 8). The Data Ready (DR) bit shall be set high (= 1) by
the RT to indicate that the AYK-14 is prepared for a transfer of
data. It is used in Get Status Messages prior to Header, Memory
Data Load/Verify and Trailer Messages. This bit shall be set by the
RT whenever data is ready to be transferred.

b. B bit (bit 3). The Busy (B) bit is set high (= 1) for the STATUS
RESPONSE WORD to the IPL Read Message during the initialization
period (after transfer of the Initiate Load/Verify Message) to indi-
cate that the RT is not ready for the data record transfer to pro-
ceed. The bit is lowered to indicate that initialization is
complete. This bit is also set high for the STATUS RESPONSE WDRD to
Get Status Messages in order to allow RT setup prior to the transfer
of Header, Data, or Trailer Messages.
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40.4.2 Initiate Load Message: klLV=.BC: TR = 0: NO’JECODE = llH.

I I I I I I 1,1 I I I I I I I I I
1151141 13 I12I11I1OI 91 8! 7[ 61 51 41 31 21 11 01

II I
c Y] YI YI YI YI 01 01 01 01 01 01 11 01 01 01 1

D 01 0! 01 01 01 01 01 01 01 01 01 11 01 11 01 0

I 1!11 1111
SIYI YI YIYI YI ME I X1.X1 Xl Xl Xl Xl X! Xl XITFI

The Initiate Load Message is used to initialize the bootstrap loader of the
AN/AYK-14 to perform the download function. The COMMANO WORO is the
Synchronize with Data mode command (mode code = llH) and the associated DATA
WORD (value = 14H) is the message identifier, indicating that the RT is to
enter the program load mode (Download).

127

Downloaded from http://www.everyspec.com



MIL-STD-2217(AS)
APPENDIX D

40.4.3 Initiate Verify Message: MLV = BC: TR = O: MODE CODE = llH.

Ill I I I I I I I I I I II I I
\15114\ 1311211111131 91 81 71 6! 51 41 31 21 11 0]

c1 YI YI YI YI YI 01 o! 01 01 O! Oi II O! O! 01 I’
II

D\ O! O! 01 O! 0] 01 DI 01 01 01 0] 1] o! 01 11 1

I 1111 1111
s! Y! YI YI Y! YIMEI Xl Xl Xl Xl X! Xl X] Xl XITFI

The Initiate Verify Message is used to initialize the AN/AYK-14 bootstrap
loader to perform the upload (verify) function. The COMMAND WORD is the

Synchronize with Data mode command (mode code = IIH) and the associated DATA
WORD (value = 13H) is the message identifier, indicating thit the RT is to’
enter the program verify m~de 4Upload). The Initiate Verify Message ‘must be
transferred within two seconds after the conclusion of the load operation ff a
verify of the memory load is desired. Otherwi se, the AN/AYK-14 wi11 abort the o
reprogramming mode and begin execution of the normal operating program. This
message is called the Initialize Upload Message in the Naval Avionics Center
document entitied “Program Performance Specification Advanced Bootstrap Loader
for AN/AYK-14(V) Single Card Processor. ”
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40.4.4 IPL Read Message: MLV = BC: TR = .0: MOOE CODE = llH.

I I I II I I I II I I I II I I
1151141 13 I12I11I1OI 9! 81 71 6! 51 41 31 21 11 01

I II I I
cl YI YI YI YI YI 01 01 01 01 01 01 11 01 01 01 11

I I

I 1111 IBl II

s! YI YI YI YI YIMEI Xl Xl Xl Xl Xl Xl xl XITFI

The IPL Read Message is used to prepare the AN/AYK-14 bootstrap 1oader for a
HEADER, MEMORY DATA, .... MEMORY DATA, TRAILER transaction. The COMMANO WORD
is the Synchronize with Oata mode command (mode code = llH) and the associated
OATA WORO (value = 15H) is the message identifier, indicating that the RT is
to prepare to receive/send data depending on whether the RT is in a
Load/Verify mode. This message is used as a polling message at the beginning
of each transaction. The IPL Read Message wil1 continue to be sent until the
B bit is cleared in the STATUS RESPONSE WORD.
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40.4.5 Header: MLV = BC: TR = O: SUBADORESS = OIH.

40.4.5.1 Header Bus Oata.

I I I II I I II I I I I I I I I
1151141 13 I12I11I1O] 91 81 71 61 51 41 31 21 11 01

GET STATUS MESSAGE

I II I I
c1 YI Y! YI YI YI 11 01 01 01 0] 01 01 o! 01 0] 11

I I I IDRI IBl II

SI YI YI YI YI YIMEI Xl 11 Xl Xl Xl Xl 01 Xl XITF]

HEADER MESSAGE

I II I I
c YI YI Y! YI YI 01 01 o! 01 01 11 Cll 01 l! 131 1)1

~TMlll BUFFER TRANSFER COUNT I
01 I 0] 01 I I

I INITIAL LOAO ADDRESS I

02 ~
PROGRAM ENTRY ADDRESS

‘3 ~
PAGE NUMBER IITCI

D4 I I I 01 I I

I 1111 1111
s! YI YI YI YI YIMEI Xl Xl Xl Xl Xl Xl Xl Xl XITFI

Once the IPL Read Message polling is complete, the first response to a Get
Status Message with the DR bit set high (= 1) and the B bit clear (= O) in the
STATUS RESPONSE WORD indicates that the RT is ready for the Header Message to
be transferred.

●
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● 40.4.5.1.1 Header Message Utilization. This message is used to pass Load/
Verify information to the unit.

40.4.5.2 Data Words.

40.4.5.2.1 Data Word 1.

a. TM (bits 14-15). The Transfer Mode (TM) bits are used to describe
the Memory Data Load DATA WORD content. The TM bits are binary
coded as follows:

1. TM = 00

2. TM = 01

3. TM = 10

4. TM = 11

No transfer. In the No Transfer Mode the Buffer
Transfer Count and Initial Load Address have no
meaning. This mode is used to transfer the Program
Entry Address and Page Number or is used as a preamble
to the Trailer Message.

Not used. An AN/AYK-14 IPL fail will occur and pro-
cessor will hang if this code were used.

16 bit transfer. Each 16 bits of data transmitted in
a OATA WORO will contain 16 bits of information in
bits 0-15.

32 bit transfer. The 16 bits of data transmitted in
each odd word (first word is odd) contains the 16 LSB
of data in bits 0-15 and each even word contains the
16 MSB of data in bits 0-15.

b. Buffer Transfer Count (bits 0-11). The Buffer Transfer Count is
used to indicate the amount of data that will follow the Header
Message. The Buffer Transfer Count has no meaning when the Transfer
Mode is 00. The range of the Buffer Transfer Count is 1-4096 (value
of zero equals 4096). The Buffer Transfer Count’is the total number
of OATA WORDS that will be transmitted after the Header. The DATA
WOROS will be transmitted in 32-word messages withthe last message
containing the remaining 32 or less words. The maximum transfer is
4096 words using 128 Memory Data Load Messages.

c. Other bits. Bits 12 and 13 shall be zero.

40.4.5.2.2 Oata Word 2.

a. Initial Load Address (bits 0-15). The Initial Load Address is the
16 or less LSB of the point in memory into which data is to be
loaded. The maximum value (number of bits) used in the Initial Load
Address will be compatible with the page size of units using paging.
Unused bits shall be set to zero.
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40.4.5.2.3 Data Word 3.

a. Program Entry Address (bits 0-15). The Program Entry Address has
meaning only for Transfer Mode = 00. The Program Entry Address is
the 16 or less LSB of the point in memory at which the unit being
reprogrammed is to begin execution. The maximum value (number of
bits) used in the Program Entry Address will be compatible with the
page size of units using paging. Unused bits shall equal zero.

40.4.5.2.4 Data Word 4.

a. Page Number (bits 3-15). The Page Number represents up to 13 MSBS
for page memory address. The Page Number applies to the Program
Entry Address for Transfer Mode = 00. The Page Number applies to
the Initial Load Address for Transfer Mode 10 and 11. Unused bits
shall equal zero.

b. TC bits (bit O-l). The Transfer Control (TC) may be used to trans-
fer control to the program loaded after reprogramming.

1. Transfer Control = 00 indicates this is the last HEADER, MEMORY
OATA , .... MEMORY DATA, TRAILER or HEADER, TRAILER transaction.

2. Transfer Control = 01 indicates that more data is to follow the
current HEADER, MEMORY OATA, .... MEMORY DATA, TRAILER or
HEAOER, TRAILER transaction and control should not be trans-
ferred. For units using paging and the Program Entry Address, ●
the TC will remain = 01, even for the last data transaction,
until a Transfer Mode = 00 message is used to supply the Program
Entry Address and Page Number.

3. Transfer Control = 10 shall indicate that control is to be
transferred to the Program Entry Address. When control is
transferred, the action shall not take place until after the
Trailer Message and shall transfer control only to non-
reprogrammed areas or verified areas.

4. Transfer Control = 11 is invalid.

c. Other Bits (bit 2). Bit 2 shall equal O.
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●
40.4.6 Memory Oata Load: MLV = BC: TR = O: SUBADORESS = IJIH.

40.’4.6.1 Memory ‘Data Load Bus Data.

11111111111111 Ill
1151.141 13 I12I11I1OI 91 81 71 61 51 41 31 21 1! O!

GET STATUS MESSAGE

I II I 1
c1 YI YI YI YI YI 11 01 01 01 01 01 0! 01 01 0! 1]

I I I IDRI IBl II

SI Y] YI YI Y! YIMEI Xl 1! Xl X] Xl Xl O! Xi XITFI

MEMORY DATA LOAD MESSAGE

I II I WORO COUNT I
c1 YI Y! YI YI Y! 01 01 01 01 01 11 I

I DATA I

●
01 I I I I I I I I I I

DATA

D2 I I I I

L
‘r-

I DATA I
DN I I I I I

I 1111 1111
s! Y! Y! YI YI YIMEI Xl Xl Xl Xl Xl Xl Xl Xl XITFI

The Get Status Message shown prior to the Memory Data Load Message will only
be present prior to the first Memory Data Load Message in a record transfer.
The B bit clear (= O) and the DR bit set (= 1) in the STATUS RESPONSE WORO for
the Get Status Message indicates that the entire sequence of Memory Oata Load
Messages for a record may be transferred.
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40.4.6 .1.1 Memory Data Load Message Utilization. This message is used to
pass the data to be loaded into the unit memory. ●

40.4.6.2 Data Words. The number of Data Words will equal the WORD COUNT in
the Memory Data Load Message COMMAND WORD.
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●
40.4.7 Memory Data Verify: MLV = BC: TR = 1: SUBADDRESS = OIHO

40.4.7.1 Memory Data Verify Bus Data.

II II II I I II I I II II I
1151141 13I12I11I1OI 91 81 71 61 51 4] 31 21 1! 01

GET STATUS MESSAGE

I II I I

c1 YI YI YI YI YI 11 01 01 01 01 01 01 01 01 01 l!

I I I IDRI IBI II

s\Yl YI YI YI YIMEI Xl 11 Xl Xl Xl x] 0! xl XITFI

MEMORY OATA VERIFY MESSAGE

I II I WORD COUNT I
c1 YI YI YI YI YI II 01 01 01 01 11

a I 1111 1111
s! Y! Y! Y! YI YIMEI Xl Xl Xl Xl Xl Xl 01 x! XITFI

I DATA I

01 ~
OATA

D’ ~

A &
w

I OATA I
DN I I I I

The Get Status Message shown prior to the Memory Data Verify Message will only
be present prior to the first Memory Oata Verify Message in a record transfer.
The 8 bit clear (= O) and the OR bit set (= 1) in the STATUS RESPONSE WORO for
the Get Status Message indicates that the entire sequence of Memory Data
Verify Messages for a record may be transferred.

●
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40.4.7 .1.1 Memory Data Verify Message Utilization. This message is used to
pass the data that the MLV will compare to the data stored on the MSD. a

40.4.7.2 Oata Words. The number of Data Words will equal the word count in
the Memory Data Verify Message COMMANO WORD.
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40.4.8 Trailer: MLV = BC: TR = 0: SUBADDRESS = OIH:

40.4.8.1 Trailer Bus Data.

1111111918171111111 I
1151141 13 I12I11I1OI 61 51 41 31 21 11 01

GET STATUS MESSAGE

I II I I

c\Yl YI YI YI YI 11 01 01 01 01 01 01 01 0! 01 1]

I I I IDRI 181 [1

s! YI YI YI YI YIMEI Xl 11 Xl Xl Xl Xl 01 x! X I TFJ

TRAILER MESSAGE

I II I I

CIYI YI YI YI YI 01 01 01 01 01 II 01 01 01 11 o!

I [ PAGE REGISTER LOAO CNT I [ IST PAGE REGISTER I

Dll 01 01 I I 01 01 I I

I CHECKSUM

02 ~

I 1111 1111
SI YI YI YI YI YI ME I Xl Xl Xl Xl Xl Xl xl x! XITFJ

Once al1 Memory Oata Load/Verify Messages for a HEAOER, MEMORY DATA, ....
MEMORY OATA, TRAILER transaction have’been transferred (or after a Header
Message with TM = 00), the first response to a Get Status Message with the DR
bit set (= 1) and the 8 bit clear (= 0) in the STATUS RESpONSE WORO indicates
that the RT is ready for the Trai 1er Message to be transferred. After the
Trailer Message is transferred an additional Get Status Message will be trans-
ferred to complete the record transaction.
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Trailer Message Utilization. This message is used to pass the
and add1tlonal Load/Verify parameters to the unit. ●

40.4.8.2 Data Words.

40.4.8.2.1 Data Word 1.

a. Page Register Load Count (bits 8-13) . The Page Register Load Count
field specifies the number of consecutive pages needed to load the
succeeding data record. The value of this number is written as one
less than the actual number of pages (e.g., a count of zero in this
field indicates that one page register is to be loaded). However,
when the Page Number in the fourth word of the Header indicates Page
Number zero, a zero in this field indicates that no (zero) page
registers are to be loaded.

b. First Page Register (bits O-5) . This field specifies the number of
the first page register which is to be modified with the page number
given in the fourth word of the Header. Any attempt to modify page
register zero (0) shal1 result in a load error.

c. Other bits. Bits 6-7 and 14-15 are not used and are set to zero.

40.4.8.2.2 Data Word 2.

a. Checksum (bits 0-15). The checksum will be the checksum of an
entire transaction, i.e., HEADER, MEMORY DATA, .... MEMORY DATA, ●
TRAILER (when TM in Header Data 1 is not equal to zero) or HEADER,
TRAILER (when TM in Header Data 1 is equal to zero). The checksum
will be derived by a 2’s complement 16 bit addition of every DATA
WORD in the transaction (ie., Header, Memory Data Load, and Trailer
DATA WORDS) with the exception of the Checksum DATA WORD (Trai1er
Data 2). The 2’s complement 16-bit addition is binary addition with
the carry discarded (i.e., no end around carry) (e.g., FFFF (hex) +
1=0).

40.4.8 .2.2.1 Comparing the Checksum. The unit being reprogrammed shal1 be
responsible for comparing the checksum received from the MLV with the DATA
WORDS received during a load operation. The checksum value in the second DATA
WORD of the Trailer is the checksum that should be computed by the unit. If
the value computed does not match the value received, the IPL fail indicator
is set and the load shall be terminated. The MLV wil1 compute the checksum of
the DATA WORDS received during a verify operation.
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MESSAGE FORMATS MLV = RT , AN/AYK-14

WITH A SERIAL INTERFACE MOOULE (SIM)

50.1 A licabilit
~“

The protocol of this Appendix
AN/AYK-l WIth a Serlal Interface Module (SIM) Type B

SIM-B = BC

TYPE B ACTING AS A BC.

is applicable to the
acting as a BC for the

bootload operation. This appendix is also applicable to the AYK-14 with a
Oiscrete Serial Module (DSM) emulsting the SIM Type B. The protocol of this
appendix shal1 not be used for new designs without written approval of
NAVAIRSYSCOM. Additional protocol information can be found in the Naval
Avionics Center (NAC) documents listed in Section 2.

50.2 General Operation.

a. Once the AN/AYK-14 recognizes the IPL discrete from the MLV (see
Section 5.2.2.2.3) the AN/AYK-14 bootloader shall determine if it is
to be the bus controller and what RT address is to be used for the
MLV. This is determined via external jumper.wire inputs to the
AYK-14. The AN/AYK-14 acting as the bus controller (BC) then sends
the Initiate Load Message to the MLV (see Figure 13). The BC will
then pol1 the MLV with Get Status Messages until the Busy bit is set
1ow in the STATUS RESPONSE WORD.

b. After a successful initialization, the BC sends the IPL Read Message
which tells the MLV to ready a record of data for transfer. The BC
polls the MLV with Get Status Messages until the Data Ready (OR) bit
is set high (bit 8 = 1) in the STATUS RESPONSE WORO. The Header
Message is then transferred to the BC. ;

c. Prior to the transfer of each Memory Oata Load Message, the BC will
poll the MLV with Get Status Messages until the OR bit is set in the
STATUS RESPONSE WORO . Prior to the transfer of the first Memory
Oata Load Message, because of an anomaly in the BC loader which
fai1s to .recognize the Oata Ready bit in the STATUS RESPONSE WORD of
a Get Status Message after the Header Message, a second Get Status
Message will be sent. Once all the data in the record has been
transferred, the BC wil1 again poll for the OR bit set and then com-
mand transfer of the Trailer Message. The BC will then compute and
verify the checksum. If the checksum is correct and more records
are to be loaded, the above process wil1 repeat with the IPL Read
Message.

d. There is no verify operation for this AN/AYK-14 protocol .

e. The Initiate Load Message and IPL Read Message both use mode code
llH (17 decimal) with the message identifier in the OATA WORO. The

●
Header, Memory Oata Load, and Trailer Messages all use subaddress 1
messages and the assumption is made that al1 data wil1 follow in the
proper order.
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FIGURE 13. AN/AYK-14 SIM-B=BC Load Procedure.
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50.3 Status Response Word: MLV = RT.

I I II II Ill I I I II I I I
1151141 13 I12I11I1OI 91 El 71 61 51 41 31 21 11 01

S I TERMINAL ADDRESS I ME I I DR I I El ITFI

YI YI YI YI YI I 01 I 01 01 01 01 01 01

A STATUS RESPONSE WORD will be provided by the MLV acting as the RT for each
message transaction. This word will precede the data transferred to the EC in
the Header Message, Memory Data Load Message and Trailer Message. The EC will
allow a response time gap of at least 6.5 usec from the end of the last trans-
mitted COMMAND WORO to the start of the MLV STATUS RESPONSE WORD before
declaring a no response error (equivalent of 8.5 usec when measured in accor-
dance with MIL-STD-15538). Under normal conditions the MLV shall begin the
STATUS RESPONSE WORD within the period of 2-5 usec from the receipt of the end
of the last COMMAND WORO (equivalent of 4-7 usec when measured in accordance
with MIL-STD-15538). The BC will ensure that the time from the end of the MLV
transmission of the last STATUS RESPONSE WORD (receive type message or Mode
Code) or the end of the last DATA WORD (transmit type message) to the begin-

● ning of the next COMMAND WORO is at least 2 usec (equivalent of 4 usec when
measured in accordance with MIL-STO-1553B).

a. TERMINAL ADDRESS (bits 11-15). The RT address will be the address
assumed by the SIM-B when the Load/Verify operation is performed
with the AYK-14 SIM-B acting as BC. This address will be determined
via jumper wire inputs to the AYK-14 and by the Aircraft Type and
Aircraft Configuration modification information provided to the MLV
as well as the particular bus selected by the MLV switching network.
Throughout the remainder of this appendix, this address will be
referred to as YYYYY.

b. ME
by

;:
3.
4.
5.

c. DR
to

bit (bit 10). The Message Error (ME) bit may be set high (= 1)
the MLV under any of the following conditions:

message short in data word count
failure to pass word validation
improperly timed data sync
non-contiguous data
undefined subaddressjmode code

bit (bit 8). The MLV will set the Data Ready (DR) bit high (= 1)
indicate that a data transfer (Header, Memory Data Load, or

Trailer Message) may proceed.
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d. B bit (bit 3). The MLV will set the Busy (B) bit high (= 1) during
the load initialization period (after receipt of the Initialize Load ●
Message) to indicate that it is not ready for a data record
transfer.

e. TF bit (bit O). The Terminal Flag, (TF) bit will be set high (= 1)
to indicate that the MLV is not functioning properly.

f. Other bits. Bits 1, 2, 4-7 and 9 will be zero.
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50.4 Messages.

50.4.1 Get Status Message: SIM-B = BC: TR = 1: MODE CODE = OIH.

I I I I II I I I I I I II I I I
1151141 13 I12I1II1OI 91 8] 71 6! 51 41 31 21 11 01

GET STATUS MESSAGE

I II I I

c1 YI YI YI Y! YI 11 01 01 01 01 01 01 01 01 01 11

I I I IDRI IBl 11

St YI YI Y] YI.YI,MEI 01 01 01 D! O! I 01 DITFj

The Get Status Message is used by the BC to determine, when the MLY is prepared
to transfer the Header Message, Memory Data Load Message(s), or Trailer
Message. It is also used during the initialization period (after the Initiate
Load Message) to alert the BC that the MLV does not have a record of data
ready for transfer and that the BC should not yet send the IPL Read Message.

●
,,. -

50.4.1.1 Status Response Word. The STATUS RESPONSE WORD to this message ,
shall be as defined previously fn this appendix; bits 3 and 8 are used as
fol1Ows :

a. DR bit (bit 8). The Data Ready (DR) bit shall be set high (= 1) by
the MLV to indicate that it is ready to transfer data to the BC. It
is used in Get Status Messages prior to Header, Memory Data Load,
and Trailer Messages.

b. B bit (bit 3). The Busy (B) bit is set high (= 1) by the MLV to
indicate that it has not been initialized (viz. does not have a
record of data ready for transfer). The BC will poll the MLV for
approximately 3.5 minutes (1 second if other than AN/AYK-14 channel
1 communications) and if the B bit has not been lowered will try
communications on the alternate bus.
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50.4.2 Initiate Load Message: MLV = RT: TR = O: MODE COOE = llH.

II I II II I II I I I I II I
1151141 13 I12I11I1OI 91 81 71 61 51 41 31 21 11 OJ

INITIATE LOAO MESSAGE

II I
c Y! Y! YI Y! YI 0! 0! 0! 01 0! 0! l! 01 01 0! 1

0 01 01 01 01 01 xl 01 01 01 0] 01 11 01 11 01 0

I 1111 1111
SI YI YI’YI Y! YI ME I 01 xl 01 01 01 0’1 xl 01 OITFI

The AN/AYK-14 bootstrap loader begins the load by issuing the Initiate Load
Message. This message is interpreted by the MLV; causing it’to enter the “ini-
tial program load mode, reset the load media, and prepare to transfer load
records to the bootstrap 1oa.der. The COMMAND WORO is the Synchronize with
Oata mode command (mode code = llH) and the associated DATA WORD (value = 14H)
is the message identifier, indicating that the MLV is to prepare to load the
BC (Program Download). ●

,.
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50.4.3 IPL Read Message: MLV = RT: TR = O: MODE COOE = llH.

I I I I II I I I II I I I II I
1151141131121111101 91 81 71 61 51 41 31 21 11 01

IPL READ MESSAGE

I II I I
c1 YI YI YI YI YI 01 01 01 01 01 01 II 01 01 01 1]

I I
01 01 01 01 01 01 xl 01 01 01 01 01 11 01 11 01 11

I 1111 1111
s! YI YI YI YI YI ME I O! Xl 01 01 01 O! Xl Of OITFI

The AN/AYK-14 bootstrap loader sends the IPL Read Message to the MLV to indi-
cate that the MLV shall prepare a HEADER, MEMORY DATA, .... MEMORY OATA;
TRAILER transaction to be sent to the BC. The COMMAND WORD is the Synchronize
with Data mode command (mode code = llH) and the associated DATA WORD (value =

e
15H) is the message identifier, indicating that the.MLVis to prepare to send
data.
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50.4.4 Header: MLV = RT: TR = 1: SUBADORESS = OIH.

50.4.4.1 Header Bus Data.

I II I II I I II I I II I II
[15 I14I13I12I11I1OI 91 B! 71 61 51 41 31 21 11 01

GET STATUS MESSAGE

I II I I
c1 YI YI Y] YI YI 11 01 01 01 01 01 01 01 01 01 Ii

I I I IDRI 11’11
s~Yl YI YI YI YIMEI 01 l! 01 O! O! 01 01 01 OITFI

HEADER MESSAGE

I II I WORO COUNT I

c1 Y! Y! YI YI Y! 1! 01 01 01 01 11 0! 0! 11 01 01

I 1’1”11 1111
SI YI YI YI Y! YIMEI 01 Xl 01 01 01 O! Xl O! OITFI

ITMII BUFFER TRANSFER COUNT

01 01 01

INITIAL LOAO AODRESS

D2 I

PROGRAM ENTRY AOORESS

03 I

PAGE NUMBER ITCI

D4 I I I I I 01 01 I

●

Once the IPL Read Message has been sent, the first response to a Get Status
Message with the OR bit set (= 1) in the STATUS RESPONSE WORO indicates that
the MLV is ready for the Header Message to be commanded.

146

Downloaded from http://www.everyspec.com



NIL-STD-2217(AS)
APPENDIX E

● 50.4.4 .1.1 Header Message Utilization. This message is used to pass Load
data to the un~t.

50.4.4.2 Oata Words.

50.4.4 .2.1 Data Word 1.

a. TM (bits 14-15). The Transfer Mode (TM) bits are used to describe
the Memory Data Load OATA WORO content. The TM bits are binary
coded as follows:

.

b.

TM = 00

= 01

= 10

= 11

No transfer. In the No Transfer Mode the Buffer Transfer
Count and Initial Load Address have no meaning. This mode
is used to transfer the Program Entry Address and Page
Number or is used as a preamble to the Trailer Message.

Not used. An AN/AYK-14 IPL fail wi11 occur and processor
will hang if this code were used.

16 bit transfer. Each 16 bits of data transmitted in a
DATA WORO wil1 contain 16 bits of information in bits 0-15.

32 bit transfer. The 16 bits of data transmitted in each
odd word (first word is odd) contains the 16 LSB of data in
bits 0-15 and each even word contains the 16 MSB of data in
bits 0-15.

Buffer Transfer Count (bits 0-11 ). The Buffer Transfer Count is
used to indicate the amount of data that will follow the Header
Message. The Buffer Transfer Count has no ineaning when the Transfer
Mode is 00. The range of the Buffer Transfer Count is 1-4096 (value
of zero equals 4096). The Buffer Transfer Count is the total number
of OATA WORDS that wi11 be transmitted after the Header. The DATA
WOROS wil 1 be transmitted in 32-word messages with the last message
containing the remaining 32 or less words. The maximum transfer is
4096 words using 128 Nemory Data Load Messages.

Other bits. Bits 12 and 13 shall be zero.c.

50.4.4.2.2 Data Word 2.

a. Initial Load Address (bits 0-15). The Initial Load Address is the
16 or less LSB of the point in memory intc which data is to be
loa&d. The maximum value (number of bits) used in the Initial Load
Address will be compatible with the page size of units using paging.
Unused bits shall be set to zero.
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50.4.4.2.3 Oata Word 3.

a. Program Entry Address (bits 0-15) . The Program Entry Address has
meaning only for Transfer Mode = 00. The Program Entry Address is
the 16 or less LSB of the point in memory at which the unit being
reprogrammed is to begin execution. The maximum value (number of
bits) used in the Program Entry Address wil1 be compatible with the
page size of units using paging. Unused bits shall equal zero.

50.4.4.2.4 Oata Word 4.

a. Page Number (bits 3-15). The Page Number represents up to 13 MSBS
for page memory address. The Page Number applies to the Program
Entry Address for Transfer Mode = 00. The Page Number applies to
the Initial Load Address for Transfer Mode 10 and 11. Unused bits
shall equal zero. .

b. TC bit (bit O). The Transfer Control bit may be used to transfer
control to the program 1oaded after a Memory Load.

1. TC=O Indicates this is the last HEAOER, MEMORY OATA, ....
MEMORY OATA, TRAILER or HEAOER, TRAILER transaction.

2. TC=l Indicates that more data is to follow the current
HEAOER, MEMORY DATA, .... MEMORY OATA, TRAILER or
HEAOER, TRAILER transaction and control should not be
transferred. For units using paging and the Program
Entry Address, the TC will remain equal to one, even ●
for the last data transaction, until a Transfer Mode =
00 message is used to supply the Program Entry Address
and Page Number.

c. Other bits. Bits 1-2 shall be zero.
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50.4.5 Memory Data Load: MLV = RT: TR = 1: SUBADDRESS = OIH.

50.4.5.1 Memory Data Load Bus Data.

11111111111111 Ill
1151141 13 I12I11I1OI 91 81 71 61 51 4! 3! 21 11 01

GET STATUS MESSAGE

I II I I

c1 Y! YI YI YI YI 11 01 01 01 01 01 01 01 01 01 1]

I I I IDRI 1111
SI Y! Y! YI Y! YIMEI 01 11 O! 01 O! 01 01 O! OITFI

MEMORY OATA LOAO MESSAGE

I II I WORD COUNT I

c1 YI YI YI YI Yl 11 01 0! 01 01 11

I 1111 1111
s! YI Y! Y! YI YI ME I 01 xl 01 01 01 01 xl 01 01 TF]

I OATA I

0’ ~
OATA

02 ~

k
-r’

A/
‘r

I OATA I

‘4 ~

Once the Header Messaqe has been transferred, or Memory Oata Load Message
transactions have sta~ted, the first response to a Get Status Message with the
OR bit set (= 1) in the STATUS RESPONSE WORO indfcates that the MLV is ready
for the next Memory Data Load Message to be commanded. Because of an anomaly
in the BC loader, the first MLV response after a Header message with the OR
bit set is ignored and the second Get Status Message response with the OR bit
set initializes the first Memory Oata Load Message.

I
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50.4.5 .1.1 Memory Data Load Message Utilization. This message is used to
pass the data to be loaded into the unit memory. ●

50.4.5.2 Data Words. The number of Oata Words wil1 equal the WORD COUNT in
the Memory Data Load Message COMMAND WORD.

,.
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50.4.6 Trailer: MLV = RT: TR = 1: suBAooREss = olH.

50.4.6.1 Trailer Bus Data.

11111111111111 Ill
[15114113 !12111 [101 91 81 71 61 51 41 31 21 11 ol

cl YI Y! Y! YI Y! l! 0! O! O] 01 01 01 01 o! ol 11

I I I IDRI Ill!

SLY] Y! YI YI YIMEI O! 11 O! 01 o[ ol o! ol OITFI

TRAILER MESSAGE

I II I I
c1 YI YI YI YI YI 11 01 01 01 01 11 01 01 01 11 01

I 1111 1111
s ‘ YI YI Y! Y[ YIMEI 01 Xl 01 01 01 01 Xl 01 OITFI

I PAGE REGISTER LOAD CNT 1 I lST PAGE REGISTER I

D1 0! 01 I I I I Oi o! I I

CHECKSUM I

D’ ~

I

Once all Memory Data Load Messages for a HEAOER, MEMORY DATA, .... MEMORY
OATA, TRAILER transaction have been transferred (or after a Header Message
with TM = 00), the first response to a GetStatus Message with the DR bit set
(= 1) in the STATUS RESpONSE WORD indicates that the MLV is ready for the
Trailer Message to be commanded.

I
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50.4.6 .1.1 Trailer Message Utilization. This message is used to pass the
data checksum and additional load parameters to the unit. ●

50.4.6.2 Oata Words.

50.4.6 .2.1 Data Word 1.

a. Page Register Load Count (bits 8-13). The Page Register Load Count
field specifies the number of consecutive pages needed to load the
succeeding data record. The value of this number is written as one
less than the actual number of pages (e.g., a count of zero in this
field indicates that one page register is to be loaded). However,
when the Page Number in the fourth word of the Header indicates Page
Number zero, a zero in this field indicates that no (zero) page
registers are to be l“oaded.

b. First Page Register (bits O-5). This field specifies the number of
the first page register which is to be modified with the page number
given in the fourth word of the Header. Any attempt to modify page
register zero (0) shall result in a load error.

c. Other bits. Bits 6-7 and 14-15 are not used and are set to zero.

50.4.6 .2,2 Oata Word 2.

a. Checksum (bits 0-15). The checksum will be the checksum of an
entire transaction, i.e., HEAOER, MEMORY OATA, .... MEMORY OATA,
TRAILER (when TM in Header Data Word 1 is not equal to zero) or

●
HEAOER, TRAILER (when TM in Header Oata Word 1 is equal to zero).
The checksum will be derived by a 2’s complement 16 bit addition of
every OATA WORD in the transaction (i.e., Header, Memory Data Load,
and Trailer DATA WORDS) with the exception of the Checksum OATA WORO
(Trailer Oata 2). The 2’s complement 16-bit addition is binary
addition with the carry discarded (i.e., no end around carry) [e.g.,
FFFF (hex) + 1 = O).

50.4.6 .2.2.1 Comparing the Checksum. The unit being reprogrammed shall be
responsible for comparing the checksum received from the MLV with the OATA
WOROS. The checksum value in the second DATA WORD of the Trailer is the
checksum that should be computed by the unit. If the value computed does not
match the value received, the IPL fail indicator is set and the load shall be
terminated.
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MESSAGE FORMATS MLV = BC, SMS/SDC = RT

60. STORES MANAGEMENT SYSTEM/SIGNAL DATA COMPUTER

60.1 A licabilit .
~

The protocol of this appendix is applicable to loading
and verl ylng the memory of the AYQ-9 and AYQ-15 Stores Management Systems
(SMS) and; on the F/A-18 aircraft, the CP-1726/ASQ-194’ Signal Oata Computer
(SDC). The AYQ-9 SMS has two variants, namely, the original core memory ver-
sion used on F/A-18A/B aircraft only and the EEPROM version ‘used on several
aircraft. The EEPROM AYQ-9 SMS and the’AYQ-15 SMS are identical relative to
MLV operation; thus, there are”only two SMS variants relative to this stan-
dard, namely: AYQ-9 Core Memory and AYQ-9 EEPROM or AYQ-15. The protocol of
this appendix applies’to both SMS variants and to the SOC. Where there are
differences between the two SMS variants and/or the SDC the differences are
noted in the text. Unless otherwise noted, the text is applicable to all
three items. The protocol of this Appendix shall not be used for new designs
without written approval of NAVAIRSYSCOM. I

60.1.1 Applicability of MLV Requirements. The currently deployed MLV I

operates w~ utilizing two separate MLV software programs.
One program is used for the Core Memory AYQ-9 and supports only the Load func-
tion without a Verify at the “O” level.

*

In a special laboratory mode, which
is not accessible with the MLV connected to the aircraft, a Save function, as
well as several other functions not applicable to this standard, is provided.
There is no Verify function for the Core Memory AYQ-9 SMS in the currently
deployed MLV software. The second program, which is applicable to the SOC and
the EEPROM AYQ-9 or AYQ-15 SMS, supports only the Load function without a
Verify at the “O” level. In a special laboratory mode, which is not
accessible with the MLV connected to the aircraft, Load/Verify, Verify and
Save functions aresupported as well as,other functions which are not appli-
cable to this standard. Primarily because two programs are utilized, the
message traffic sequences for the Core’Memory AYQ-9 and the message traffic
sequences for the EEPROM AYQ-9, EEPROM AYQ-15, and SOC are not identical.

The operation’ described in this standard is based on the actual requirements
to correctly Load/Verify”or Verify: the AYQ-9 Core Memory; the AYQ-9 EEPROM;
the AYQ-15 EEPROM; and the SDC memory. The operation described assumes that
the Load/Verify and Verify functions will be available at “O” level if not
inhibited in the Lookup Table. This standard also assumes that the Save func-
tion will be available for all units. The operation discribed in this stan-
dard differs from that of the currently deployed MLV software because certain
messagesequences in the currently deployed software are not required for
correct “operation (for example the currently deployed software repeats the
Boot Load Message in the case of a transaction error). For the purposes of
compliance with this standard either the message sequences performed by the
currently deployed MLV software or the MLV operation as described herein are
considered applicable to meeting the requirements of this standard. The

●
description in this standard is the preferred operation particularly since
Load/Verify and Verify are available for.a?l units.
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60.2 General Operation.

a. After the MLV assumes the role of Bus Controller (BC), it will set
the appropriate discretes to program the SMS or SDC. The Bootstrap
Enable interlock is used for the SMS and, for the F-18C/O only, the
Boot Enable Radar Data Processor discrete is used for the SDC. The
BC then sends the Bootstrap Load Message (see Figure 14) which will
enable the RT in the bootstrap mode. For the F/A-18 only, an SOC
that contains an invalid Operational Flight Program will require a
Consumables Enable Not discrete simultaneous with the Boot Enable
Radar Processor discrete prior to the Bootstrap Load Message in
order to enter the bootstrap mode. The Consumables Enable Not dis-
crete is provided by aircraft wiring and a momentary contact switch.
The MLV does not generate this discrete. The first indication of
the successful entry into bootstrap mode is indicated by the receipt
of a STATUS RESPONSE WORD with no message error returned for the
Bootstrap Load Message. If the Bootstrap Load Message is unsuccess-
ful, the MLV will attempt the Bootstrap Load Message two more times
before terminating the load operation.

b. The MLV will then poll the RT with Status Messages until the RT
indicates its readiness to accept the Header Message by clearing the
Wait bit in its STATUS RESPONSE WORO. When the Wait bit is set in
the STATUS RESPONSE WORD for the Status Message, the MLV will con-
tinue to send Status Messages to the RT until the retry limit count
progranmned in the Lookup Table is exceeded. If there is not a good
response to the Status Message after the Bootstrap Load Message [no
response, Wait bit doesn’t clear, or message error), an unsuccessful *

attempt to enter the bootstrap mode is indicated and the Bootstrap
Load Message will be repeated up to three times before an error is
declared. After a good Status Message is received, the MLV then
sends the four word Header Message. Note: The currently deployed
MLV software for the Core Memory SMS does not command a Status
Message between the Bootstrap Load Message and the Header message;
however, there is no known reason the MLV could not command this
message and expect a valid response. After the Header Message, the
MLV sends a Status Message checking for a clear Wait bit in the
STATUS RESPONSE WORO before sending the first Memory Oata Load
Message. Note: The currently deployed MLV software for the Core
Memory SMS does not cotmnanda Status Message between the Header
Message and the first Memory Data Load Message; however, there is no
known reason why the MLV could not command this messsage and expect
a valid response. After each Memory Oata Load Message, the MLV will
poll the RT with Status Messages before sending the next Memory Oata
Load Message or the Trailer Message. After all the data in the
record has been transferred, and the Trailer Message has been sent,
the MLV waits for a Lookup Table programmable period before sendinq
the next Status Message.

c. The Wait bit in the
is used to indicate
the checksum and is

STATUS RESPONSE WORD
that the RT is still
not ready to provide

after the Trailer Message
in the process of computing
a load successful/

o
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+

WAIT
NO BIT CLEAR
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WORD
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1
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FIGURE 14. F/A-18 SMS/SDC Load Procedure.
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unsuccessful indication to the MLV. After the Wait bit is cleared,
the Success bit in the STATUS RESPONSE WORO indicates the success of ●
the record loading operation. If the record load was unsuccessful,
the MLV will twice attempt to reload the record before terminating
the load operation. After a successful record load, if there are
more records to be loaded, the MLV will transfer the Header Message
and proceed to load the next record.

d. If there are no more records to be loaded, the MLV will command the
Start Execution Message if indicated for in the Lookup Table for the
current operation (load or load/verify) and, if not inhibited by the
Lookup Table, will verify the entire load (see Figure 15). First
the MLV sends the Bootstrap Verify Message. If the Bootstrap Verify
Message is unsuccessful, as indicated by the returned STATUS
RESPONSE WORD, the MLV twice retries the Bootstrap Verify Message
before terminating the verify operation.

e. If successful, the MLV will poll the RT with Status Messages until
the RT indicates its readiness to accept the Header Message by
clearing the Wait bit in the STATUS RESPONSE WORO. If there is not
a good response to the Status Message after the Bootstrap Verify
Message (no response, Wait bit doesn’t clear, or message error), an
unsuccessful attempt to enter the bootstrap mode is indicated and
the Bootstrap Verify Message will be repeated up to three times
before an error is declared. The MLV then sends the four word
Header Message. Note: The currently deployed MLV software for the
Core Memory SMS (which currently only operates a laboratory Save
function and not a Verify) does not command a Status Message between o

the Bootstrap Verify Message and the Header Message or before each
new Header Message; however, there is no known reason why the MLV
could not command this message and expect a valid response. After
the Header Message, the MLV again polls the RT with Status Messages
until the RT indicates the readiness of memory data by clearing the
Wait bit. The MI-Vthen commands the first Memory Data Verify
Message and the RT reply contains the data read from RT memory. If
there is more data in the record, the MLV will poll the RT with
Status Messages prior to each subsequent Memory Oata Verify Message.

f. If there is no more data in the record, the MLV creates a two word
trailer and stores it with the record (no Trailer Message is sent).
Thfs record is then verified by the MLV performing a word-for-word
comparison with the record on the MLV MSO. If the comparison is
good, the MLV after commanding a Status Message transmits the Header
Message and the next record in the RT memory is then read and
verified. This procedure continues until all records are verified
or until a compare error occurs.

9. When all records have been read and verified, the Start Execution
Message is sent if the Lookup Table indicates that it is to be sent
after a Verify and reprogramming is complete.
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BOOTSTRAP VERIFY MESSAGE

----=9
+

+

HEAOER MESSAGE

*

TM=OO YES
(NO TRANSFER) .4

NO

--’@Y=J

*

WAIT
ND BIT CLEAR

IN STATUS
WORD

YES

MEMORY DATA VERIFY MESSAG
I

Q!4

wIAIT

?1o
EIT CLEAR
IN STATUS
WORO

\

1 TRAILER MESSAGE

*

WAIT

wSTATUS MESSAGE

AIT
NO BIT CLEAR

!N STP.TUS
WORO

YES

ND

-“
FIGURE 15. F/A-18 SMS/SDC Verify Procedure.
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60.3 Status Response Word: MLV = BC.

11111111111111 Ill
~151141131121111101 91 81 71 61 5141 31 21 110]

S I TERMINAL ADDRESS IME I W \ I S I I

I YI YI YI YI YI xl xl xl xl ol xl xl x]

A STATUS RESPONSE WORD will be provided by the RT for each nwssage transac-
tion. The STATUS RESPONSE WORD will follow the data on an RT receive type
transaction and will precede the data on an RT transmit type transaction.

The MLV will allow a response time gap of 12 usec from the end of the last
transmitted COMMANO WORD (transmit type message) or the end of the last
transmitted DATA WORD (receive type message), to the start of the RT STATUS
RESPONSE WORO before declaring a no response error (equivalent of 14 usec when
measured in accordance with MIL-STD-1553B). Under normal conditions the RT
shall begin the STATUS RESPONSE WORD within the period of 2-10 usec from the
receipt of the end of the last COMMAND WORD (transmit type message) or the
receipt of the end of the last OATA WORO (receive type message) (Equivalent of
4-12 usec when measured in accordance with MIL-STD-1553B). The MLV will en-
sure that the time from the end of the RT transmission of the last DATA WORO o
(transmit type message) or the end of the last STATUS RESPONSE WORD [receive
type message or Mode Code) to the beginning of the next COMMAND WORD is at
least 8 usec (Equivalent of 10 usec when measured in accordance with
MIL-STD-1553B) . The fields within this word are as follows:

a. TERMINAL ADDRESS (bits 11-15). The RT address will be the normal RT
address of the unit being reprogrammed. This address will be deter-
mined by the MLV from the Aircraft Type and Aircraft Configuration
Modification information provided to the MLV and based on the par-
ticular bus selected by the MLV switching network. The RT address
for the SMS is 6. The RT address for the SDC is lE hex. Throughout
the remainder of this appendix the RT address of the unit being
reprogrammed will be referred to as YYYYY.

b. ME bit (bit 10). The Message Error (ME) bit may be set high (= 1)
for either a Manchester encoding error or a parity error detected in
one or more data words of a message. If set, the RT shall clear the
ME bit as soon as it has completed transmission of status or has
suppressed status because of message anomalies. Upon receipt of a
STATUS RESPONSE WORD with the ME bit set, or no status, the MLV will
retry the most recent record two more times. If the message error
bit is set in the STATUS RESPONSE WORO for the Bootstrap Load
Message, the 8ootstrap Verify Message, or the Status Message that
follows these messages, the Bootstrap Load Message or Bootstrap
Verify Message will be retried two more times. If unsuccessful at
this point, the load operation will be terminated.
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c. Wbit (bit 9). The Wait (W) bit will be set high (= 1) to indicate
that the RT is not ready to send or receive messages or that an
error has occurred. The MLV will only examine this bit in STATUS
RESPONSE WOROS associated with Status Messages.

d. S bit (bit 7). The Success (S) bit shall be set high (= 1) to indi-
cate a successful record load. An unsuccessful load operation is
indicated by the Success bit set for low (= O). The MLV will only
examine this bit in STATUS RESPONSE WOROS associated with the Status
Message(s) after the Trailer Message.

e. Bit 3 although not utilized in the protocol must be set to O in
order to allow the MLV to receive the Oata Words transmitted by the
RT.

f. Other bits. Bits O-2, 4-6, 8 will not be used by the MLV; thus, the
bit may be 1 or O. For the SOC, bit O will always be O.

I
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60.4 Messages.

60.4.1 Status Message: MLV = BC: TR = 1: MOOE COOE = 02.

II II II I I II I I II II I
~ 151141131121111101 91 81 71 61 51 41 31 21 II O]

I \\w\lsl I
SIYI YI YI YI YI ME I xl xl xl xl xl xl xl Xj

Status Messages shall be sent after each message. The status is indicated by
the status of the Wait (W) and Success (S) bits in the STATUS RESPONSE WORO.
The purpose of the Status Message is to determine if the RT properly received
the last message and is ready to proceed with the next message. The MLV shal1
wait a fixed period of time (indicated in the Lookup Table) after commanding a
Trailer Message before commanding the Status Message. For the SMS, this value
is nominally 1 msec. For the SDC, this value is nominally 3 msec.

a
60.4.1.1 Status Response Word. The STATUS RESPONSE WORD to this message

shall be as defined previously in this appendix; bits 7 and 9 are used as
fol1Ows: .

a. W bit (bit 9). The Wait (W) bit will be set to indicate that the RT
is not ready to send or receive messages. This condition may occur
because of an error or because the RT is busy. The Wait bit set in
response to all Status Messages sent during a one second (three
seconds for the SOC) period will ‘indicate that an error has occurred
(vice RT busy) and the MLV shal1 retry the entire transaction in
progress (HEADER, MEMoRY oATA, .... MEMORY OATA, TRAILER or HEADER,
TRAILER sequence). If the error occurs in the Status Message for
the Bootstrap Load Message or the Bootstrap Verify Message, then the
Bootstrap message shall be retried. If unsuccessful after two con-
secutive transaction retries, the MLV shal1 abort the processing of
the RT and declare an error.

b. S bit (bit 7). The Success (S) bit shall be set (= 1) to indicate a
successful record load. The MLV shall only examine the Success bit
for a value = 1 in Status Messages that follow a Trailer message.
An unsuccessful load shal1 result in two retries of the most recent
record load after which the MLV wil 1 terminate the load operation.
An unsuccessful load operation (S = O) is defined as follows:
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1. a checksum error

2. a difference between the number of data words transmitted and
the number specified in the record header

3. RT did not enter Load or Verify mode.

This bit will normally be set only in the STATUS RESPONSE WORD asso-
ciated with the Status Messages sent after the Trailer Message for a
load operation and only when the checksum calculation was correct
for the previous HEAOER, MEMORY DATA, .... MEMORY DATA, TRAILER or
HEAOER, TRAILER transaction.

e. Other bits. Bits O-6, 8 shall be zero.
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Bootstrap Load Messsage: MLV = BC: TR = 1: MODE CODE = llH.

I II I I I I I I II I I I I I I
1151141 13 I12I11I1OI 91 81 71 61 51 41 31 21 11 01

I II I I
c1 YI YI YI YI YI 11 0! 01 01 01 01 II 01 01 01 1]

I Ilwllsl I
S[ YI Y! YI Y! YIMEI”OI Xl Xl Xl Xl Xl Xl Xl X[ Xl

The Bootstrap Load Message is sent by the MLV after closing the Bootstrap
Enable interlock. Successful receipt of the Bootstrap Load Message by the RT
is indicated by the presence of the STATUS RESPONSE WORD for the Bootstrap
Load Message. Successful receipt is confirmed by receipt of the STATUS
RESPONSE WORD for the Status Message that follows the Bootstrap Load Message
and precedes the Header Message. The MLV will attempt up to three successive
Bootstrap Load Messages looking for acknowledgement before terminating the
load. For all cases except the EEPROM version of the AYQ-9 or AYQ-15, upon
receipt the RT shall halt all Operational Flight Program (OFP) processing and
enter the 8ootstrap Load Mode. The EEPROM version of the AYQ-9 or AYQ-15 will
execute the bootstrap function within a valid Operational Flight Program when ●
loading the bootstrap EEPROM memory. The Bootstrap Load Message may be sent
without the MLV previously checking the RT status via a Status Message.
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60.4.3 Bootstrap Verify Message: MLV = BC: TR = 1: MODE CODE = 12H.

I I Ill I I Ill I I 111 I I
1151141 13 I12I11I1OI 91 81 71 61 51 41 3! 21 11 01

I II I I
c1 YI YI Y! YI YI 11 01 01 01 01 01 11 01 01 11 01

I Ilwllsl I
S[ YI YI YI YI YIMEI 01 Xl Xl Xl Xl Xl Xl Xl Xl Xl

With the 8ootstrap Enable interlock closed the RT shall enter the 8ootstrap
Verify mode upon receipt of the 8ootstrap Verify Message. Successful receipt
of the Bootstrap Verify Message by the RT is indicated by the presense of the
STATUS RESPONSE WORD for the 8ootstrap Verify Message. Successful receipt is
confirmed by receipt of the STATUS RESPONSE WORD for the Status Message that
follows the 8ootstrap Verify Message and precedes the Header Message. The MLV
will attempt up to three successive 8ootstrap Verify Messages looking for
acknowledgement before terminating the Verify operation (800tstrap Read mode).
The 8ootstrap Verify Message may be sent without the MLV previously checking
the RT status via,a Status Message.
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60.4.4 Header: MLV = BC: TR = O: SUBADDRESS = 19H.

60.4.4.1 Header Bus Oata.

II Ill I Ill II I I I I I I
1151141 13 I12I11I1OI 91 81 71 61 51 4] 31 21 11 0]

STATUS MESSAGE

I II I I
CLYI YI YI YI Y! 11 01 01 01 01 01 01 01 01 11 01

I Ilwllsl I
SI YI Y! YI YI YIMEI 01 Xl Xl Xl Xl xl Xl Xl Xl Xl

HEAOER MESSAGE

I II I I
c1 YI Y! YI YI YI 01 l! 11 01 01 11 01 01 11 01 0

I TM I RTI BUFFER TRANSFER COUNT

01 I 01 01 I I

I INITIAL LOAO AODRESS I ●
‘2 ~

PROGRAM ENTRY ADORESS

03 ~
PAGE REGISTER CONTENT TC I

D41 01 Of 01 01 I I I 01 01

I 11111 I
SI YI YI Y) YI YIMEI Xl Xl Xl Xl Xl Xl Xl Xl Xl Xl

The first response to a Status Message with the W bit clear (bit 9 = O) in the
STATUS RESPONSE WORD indicates that the RT is ready to receive the Header
Message. The state of the Success bit is normally a don’t care to the MLV.
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● The only time the MLV will check the Success bit in the Status Message before
the Header Message is in the case of multiple transactions during a load where
the Status Message occurs between a Trailer Message and the next Header
Message. If a transaction is retried because of an error, ,the MLV will send
the Header Message without first sending another Status Mes”sage.

60.4.4.1.1 Header Message Utilization. This message is used to pass Load/
Verify data to the unit.

60.4.4.2 Oata Words.

60.4.4.2.1 Data Word 1.

a. TM (bits 14-15). The Transfer Mode (TM) bits are used to describe
the Memory Oata Load OATA WORD content. The TM bits are binary
coded as follows:

1. TM = 00

2. TM=ol

3. TM = 10

4. TM = 11

No transfer. In the No Transfer Mode the Buffer
Transfer Count and Initial Load Address have no
maning. This mode is used to transfer the Program
Entry Address and Page Number or is used as a preamble
to the Trailer Message.

8 bit transfer. Each 16 bits of data transferred in a
DATA WORO will contain only 8 bits of information in
bits O-7. Not used with the SMS or the SDC.

16 bit transfer. Each 16 bits of data transmitted in
a DATA WORO will contain 16 bits of information in
bits 0-15.

32 bit transfer. The 16 bits of data transmitted in
each odd word (first word is odd) contains the 16 LSB
of data in bits 0-15 and each even word contains the
16 MSB of data in bits 0-15.” Not used with the SMS or
the SOC.

b. RT (bits 12-13). The Record Type (RT) bits are defined to describe
the meaning of the Header Message. The only value transmitted by
the MLV shal1 be 00. Record Types other than 00 are defined only
for other than MLV use and are not addressed in this standard.

c. Buffer Transfer Count (bits 0-11). The Buffer Transfer Count is
used to indicate the amount of data that wi11 follow the Header
Message. The Buffer Transfer Count “has no meaning when the Transfer
Mode is 00. The Buffer Transfer Count is the total number of OATA
WORDS that wil 1 be transmitted after the Header Message. The DATA
WORDS will be transmitted in 32-word messages with the last message
containing the remaining 32 or less words. For the SOC, “the range
of the Buffer Transfer Count is 1-1024 (value of zero equals 1024
and bits 10 and 11 are always zero). The maximum transfer for the
SDC is done with 32 messages of 32 words each. For the AYQ-9 or

I
I

I
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AYQ-15 SMS, a Buffer Transfer Count of zero is invalid unless
TM = 00. For the EEPROM version of the AYQ-9 or AYQ-15, the range

●
of the Buffer Transfer Count is 1-1024, with the maximum transfer
using 32 messages of 32 words each. For the core memory version of
AYQ-9, the range of the Buffer Transfer Count is 1-4095 with the
maximum transfer using 127 messages of 32 words each and one 31 word
message.

60.4.4.2.2 Data Word 2.

a. Initial Load Address (bits 0-15). The Initial Load Address is the
16 or less LSB of the point in memory into which data is to be
loaded. (When required, MSB information is provided in the Page
Register Content field of DATA WORD 4.) The maximum value (number
of bits) used in the Initial Load Address will be compatible with
the page size of units using paging.

.
Unused bits shall be set to

zero. The Initial Load Address has no meaning for TM = 00. For the
SDC, the physical memory that the Initial Load Address applies to
shall be as indicated by the MS bit in DATA WORD 4.

60.4.4.2.3 Data Word 3.

a. Program Entry Address (bits 0-15). The Program Entry Address has
meaning only for Transfer Mode = 00. The Program Entry Address is
the 16 or less LSB of the point in memory at which the unit being
reprogrammed is to begin execution. (When required, MSB information
is provided in the Page Register Content field of DATA WORO 4.) The o
maximum value (number of bits) used in the Program Entry Address
will be compatible with the page size of units using paging. Unused
bits shall equal zero.

60.4.4.2.4 Data Word 4.

a. MS (bit 11). For the AYQ-9 or AYQ-15 SMS, the MS bit will always be
zero. For the SDC, the Memory Select (MS) bit indicates that the
SDC Input Output Memory (MS = 1) or the SDC Main Memory (MS = O) is
the selected memory area. When Input Output Memory is selected, the
Initial Load Address in DATA WORD 2 shal1 be an absolute address in
Input Output Memory.

b. Page Register Content (bits 3-IO). The Page Register Content repre-
sents up to 8 MSBS for page memory addressing. The Page Register
Content applies to the Program Entry Address for Transfer Mode = 00.
The Page Register Content applies to the Initial Load Address for
Transfer Mode 10. For the SDC, the Page Register Content has no
meaning when Input Output Memory is selected by MS = 1. The AYQ-9
or AYQ-15 SMS only uses bits 3 to 6 to indicate 4 MSBS for memory
addressing. The Page Register Content may also be used to provide
the data to be loaded into the register(s) pointed to by the Initial
Page Register in DATA WORD 1 of the Trailer Message. Unused bits
shall equal zero.

e
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● c. TC bits (bits 0-’2). The Transfer Control bits indicate whether more
data is to follow. Bits 1 and 2 will always be zero.

I. TC = 000

2. TC = 001

Indicates this is the last HEADER, MEMORY DATA, ....
MEMORY DATA, TRAILER, or HEADER, TRAILER transaction
and”control may be transferred if the Load/Verify is
complete.

Indicates that more data is to follow the current
HEADER, MEMORY DATA, .... MEMORY DATA, TRAILER or
HEADER, TRAILER transaction and control should not be
transferred. For units using paging and the Program
Entry Address, the TC wi11 remain equal to one, even
for the last data transaction, until a Transfer
Mode = 00 message is used to supply the Program Entry
Address and Page Number.

d. Other bits. Bits 12-15 shall be zero.

I
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Memory Data Load: MLV = BC: TR = O: SUBADDRESS = IAH.

60.4.5.1 Memory Data Load Bus Data.

111111111 [1111 Ill
1151141 13 I12II1I1OI 91 81 71 61 51 41 31 21 II 01

STATUS MESSAGE

I II I I
c1 Y! Yl Y! Y! Y! l! 01 01 01 01 01 01 0] 01 11 01

I Ilwlll I
SI YI YI YI Y] YIMEI 0] Xl Xl Xl Xl Xl Xl Xl Xl Xl

MEMORY OATA LOAD MESSAGE

I II I WORD COUNT 1-32 I

c1 YI YI Y! YI Y! 01 11 l! 01 11 01

I DATA I

01 ~
OATA

‘2 ~

L

~A
DATA

0“ ~

I 1111! I
SI YI Y] Y! YI YIMEI Xl Xl Xl Xl Xl Xl Xl Xl Xl XI

The Wait bit = O in the STATUS RESPONSE WORD of the Status Message indicates
that the RT is ready to receive the next Memory Oata Load message. Since the
Header Message is followed by a Status Message and each Memory Data Load
Message will be followed by a Status Message, the Status Message will be pres-
ent before all Memory Data Load Messages in a sequence.
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e 60.4.5.1.1 Memory Data Load Message Utilization. This message will be used
to pass the data to be loaded Into the unit memorY.

60.4.5.2 Data Words. The number of Data Words will equal the WORD COUNT in
the Memory Data Load Message COMMAND WORD. Data to be loaded into the RT mem-
ory will be transmitted in groups of 32 words except for the last transmission
which may contain fewer words.
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60.4.6 Memory Data Verify: MLV = BC: TR = 1: SUBADORESS = lAH.

60.4.6.1 Memory Data Verify Bus Data.

11111111111111 Ill
1151141 13 I12I11I1OI 91 81 71 61 51 41 31 21 11 01

STATUS MESSAGE

I II I I
c1 YI Y! YI YI Y[ 11 01 01 0] 01 01 01 01 01 11 o!

I Ilwlll I
s! YI YI YI YI Y]MEI Of Xl Xl Xl Xl Xl Xl Xl Xl Xl

MEMORY DATA VERIFY MESSAGE

I II I WORD COUNT 1-32 I

c1 YI YI YI YI Y! l! II 11 01 l! 01

I 11111 I
s! YI YI YI YI YIMEI Xl xl Xl Xl Xl Xl 01 Xl Xl Xl

I DATA I
D1 I I I

DATA I
D2 I

I OATA I
DN \ I I I I I I I I I I I I

The Wait bit = O in the STATUS RESPONSE WORD of the Status Message indicates
that the RT is ready to accept the next Memory Data Verify command. Since the
Header Message is followed by a Status Message and a Status Message will also
follow each Memory Data Verify transfer, the Status Message will be present
before all Memory Oata Verify Messages in a sequence. An unsuccessful
transmission will result in the MLV retransmitting the most recent Header.
After three unsuccessful attempts the read operation will be terminated. At
the end of all Memory Data Verify messages required for a record no Trailer
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@ Message will be sent. The checksum will be checked by the MLV. For the
verify function the transaction will be HEADER, MEMORY DATA, .... MEMORY DATA
followed by the next HEADER, MEMORY DATA, .... MEMORY DATA transaction.

60.4.6 .1.1 Memory Data Verify Message Utilization. This message will be
used to pass the data that the MLV will compare to the data on the MSO.

60.4.6.2 ,Data Words. The number of Oata Words will equal the WORD COUNT in
the Memory Oata Verify Message COMMAND WORD.
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60.4.7 Trailer: MLV = BC: TR = O: SUBADDRESS = lBH.

60.4.7.1 Trailer Bus Data.

I I Ill I I II I I I II I I I
\ 151141131121111101 91 El 71 61 51 41 31 21 11 O!

STATUS MESSAGE

I II I I
c1 YI YI YI YI YI 11 0] 01 01 01 01 01 01 01 11 01

I Ilwlll I
s~ Y! Yl YI YI Y]ME] O! Xl Xl Xl Xl xl xl xl xl xl

TRAILER MESSAGE

I II I I
c YI YI Y! YI Y! 01 11 11 01 11 11 01 01 01 11 0

[ PAGE REGISTER LOAD CNT I INITIAL PAGE REGISTER

D1 o! 01 I I I I I I I I I I I I I

I CHECKSUM

‘2 ~

I 11111 I
SI YI YI YI YI YIMEI Xl Xl Xl Xl Xl Xl Xl Xl Xl Xl

Once al1 Memory Data Load Messages have been transferred, the first response
to a Status Message with the W bit clear (= O) in the STATUS RESPONSE WORD
indicates that the RT is ready to receive the Trailer Message. The Trailer
Message will not be used during a verify operation unless a TM mode 00 (i.e.,
a HEADER, TRAILER transaction) is required for paging information during the
verify operation. After each Trailer Message the MLV, after waiting a time
period specified in the Lookup Table, will always follow the Trailer Message
with a Status Message looking for the Success bit (bit 7) to be set in the
STATUS RESPONSE WORD for the Status Message.
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/,0 60.4.7 .1.1 Trailer Message Utilization. This message is utilized to pass
the data checksum and additional Load/Verify parameters to the unit.

60.4.7.2 Data Words.

60.4.7 .2.1 Data Word 1.

a. Page Register Load Count (bits 8-13). The Pa9e Re9iSter Load Count
field specifies the numbt?rof consecutive page registers, if any,
that are to be loaded after processing of the current transaction is
completed. The SMS does not utilize these bits and the bits should
be set to zero in this application. For the SOC, the range of the
load count is O to 63 and the number of registers specified will be
loaded starting from the Initial Page Register location specified.
Since there are only 256 page registers that can be loaded by the
SDC boot loader, the Initial Page Register specified plus the load
count should not exceed 255. When the Memory Select = 1 in the
fourth DATA WORD of the Header Message, the Page .Register Load Count
should be zero.

b. Initial Page Register (bits O-7). The SMS does not utilize these
bits and the bits should be set to zero in this application. For
the SDC, this field specifies the number of the first page register
which is to be modified with the Page Register Content given in the
fourth word of the Header. The SOC subdivides this field into a
Page Register Group Subfield (bits 4-7) and a Page Register Select
Subfield (bits O-3). For bootloadi ng, the normal value of both sub-
fields is 4; thus, the normal value of the Initial Page Register is
44 tiex. For bootload purposes, the Page Register Select Subfield
(bits O-3) may not be set ‘to values O through 3.

c. Other bits. Bits 14-15 are not used and are set to zero.

60.4.7 .2.2 Data Word 2.

a. Checksum (bits 0-15). The checksum wil 1 be the checksum of an
entire transaction, i.e., HEADER, MEMORY DATA, .... MEMORY DATA,
TRAILER (when TM in Header Data Word 1 is not equal to zero) or
HEAOER, TRAILER (when TM in Header Oata Word 1 is equal to zero).
The checksum will be derived by a 2’s complement 16 bit addition of
every Data Word in the transaction (i.e., Header, Memory Oata Load,
Trailer DATA WORDS) with the exception of the ChecksumDATAWoRD
(Trailer Data 2). The 2’s complement 16 bit addition is binary
addition with the carry discarded (i.e., no end around carry) (e.9.,
FFFF hex + 1 = O).

60.4.7 .2.2.1 Comparing The Checksum. The unit being reprogrammed shall be
responsible for comparing the checksum received from the MLV with the DATA
WOROS . The checksum value in the second word of the Trailer is the checksum
that should be computed. by the unit. If the value computed does not match the
value received, the unit should not set the success bit in the Status Message
that follows, thus causing the MLV to retry the transaction.
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60.4.7 .2.3 Start Execution Message: MLV = BC: TR = I: MOOE COOE = 13H.

II II II I I II I I I I I I I
1151141 13 I12I11[1OI 91 81 71 61 51 41 31 2] Ii O!

I II I I
c1 Y! YI YI YI YI 11 01 o! 01 01 01 II 01 01 II 1[

I 11111
,.

SI YI YI YI YI YIMEI Xl Xl Xl Xl Xl Xl Xl Xl Xl Xl

Oepending on Lookup Table information for the following three cases: the end
of a Load operation that is part of a Load/Verify; or at the end of a Load for
which the verify was inhibited; or at the end of a Verify, the MLV will com-
mand or inhibit the command of a Start Execution Message. The Start Execution
Message will be generated by the MLV (will not be recorded on the MSD). When
the MLV transfers the Start Execution Message, the RT begins program execution
at the Program Entry Address which was previously specified in the third word
of the Header of a HEAOER, TRAILER transaction (Program Entry Address can only
be loaded by a TM = 00 transfer). For the SMS, if a Start Execution Message
is sent without previously specifying the Program Entry Address, execution
will begin at the power up autostart location. The successful receipt of the
Start Execution Message is indicated by the presence of the STATUS RESPONSE
WORD with no message error indicated.

●
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MESSAGE FDRMATS MLV = RT, AN/AYK-14 SIM-A = BC

WITH A SERIAL INTERFACE MODULE TYPE A

70.1 Applicability. The protocol of this appendix is applicable to the
AN/AYK-1~ wi~h a Serial Interface Module (SIM) Type A. This protocol is also
applicable f!r AYK-14’s equipped with a SIM Type B or a Discrete Serial Module
(DSM) emulatlng the SIM Type A. The protocol of this appendix
used for new desians without written a!moval of NAVAIRSySCOM.
protocol information can be found in the Naval Avionics Center
listed in Section 2.

70.2 General Dperation.

shall not be
Additional
(NAC) documents

a.

b.

c.

d.

Once the AN/AYK-14 recognizes the IPL from the MLV (see Section
5.2.2.2.3), the AN/AYK-j4 acting as BC responds by sending the
Initialize Oevice Message to initialize the remote terminal (the
MLV) at address 31 (see Figure 16). The BC then polls the MLV with
Status Messages until the Busy bit is cleared in the STATUS RESPONSE
WORD . At this point the BC sends the Initialize 1/0 Transfer
Message to initialize the data transfer sequence.

The BC again polls the MLV with Status Messages until the Oata Ready
bit is set in the STATUS RESPONSE WORD. The BC then sends a command
requesting the four words of the Header Message. The information
contained in the Header Message will be used to set up various
parameters needed to perform the loading of the data. Prior to the
transfer of each Memory Data Load Message, the BC polls the MLV with
Status Messages until the Data Ready bit is set. Prior to the
transfer of the first Memory Oata Load Message, because of an anom-
aly in the BC loader which fails to recognize the Data Ready bit in
the STATUS RESPONSE WORD of a Status Message after the Header Mes-
sage, a second Status Message will be sent. The data is sent to the
BC in 32 word Memory Data Load Messages with any residual data sent
in the last message. At the end of the data messages the BC polls
the MLV with Status Messages until the Data Ready bit is set. The
BC then commands the Trailer Message.

The BC computes a checksum of all DATA WOROS transferred (Header
Message, ’Data Messages, and the first word of the Trailer Message).
This checksum is compared to the one sent by.the MLV in the second
word of the Trailer Message. If there is an error, the IPL fail
indicator is set and the AN/AYK-14 will hang: Upon a successful
checksum, the Transfer Control bit in the fourth word of the Header
is examined to determine if another record is to be loaded. If so,
the processing starts over with the Initialize 1/0 Transfer Message.

The AN/AYK-14 bootloader uses subaddress 01 in the COMMAND WORD for
the Header Message, Memory Data’Load Message,. and Trailer Message
and assumes that these messages will be sent in the correct order by
the MLV.
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FIGURE 16. AN/AYK-14 SIM-A Load Procedure.
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70.3 Status Response Word: MLV = RT.

I I I I II I I Ill I I I II I
1151141 13 I12I11I1OI 91 81 71 61 51 41 31 21 11 0]

I TERMINAL AODRESS IME I BY I DR I ITFI

SL II 11 11 11 11 I 01 01 01 01 01 01 01

The STATUS RESPONSE WORD will be provided by the MLV acting as the RT for each
message transaction. This word wil1 precede the data transferred to the BC in
the Header Message, Memory Data Load Message, and Trailer Message. The BC
will allow a response time gap of at least 6.5 usec from the end of the last
transmitted COMMAND WORD to the start of the MLV STATUS RESPONSE WORD before
declaring a no response error (equivalent of 8.5 usec when measured in accor-
dance with MIL-STO-1553B). Under normal conditions the MLV shall begin the
STATUS RESPONSE WORD within the period of 2-5 usec from the receipt of the end
of the last COMMANO WORO (equivalent of 4-7 usec when measured in accordance
with MIL-STD-1553B). The BC wi11 ensure that the time from the end of the MLV
transmission of the 1ast STATUS RESPONSE WORD (receive type message or Mode
Code) or the end of the last DATA WORO (transmit type message) to the begin-

0

ning of the next COMMAND WORO is at least 2 usec (equivalent of 4 usec when
measured in accordance with MIL-STD-1553B). The fields within this word are
as follows:

a. TERMINAL ADDRESS (bits 11-15). When the protocol of this appendix
is used, the MLV RT address shall be 31.

b. ME bit (bit 10). The Message Error (ME) bit may be set high (= 1)
when an undefined mode code is received. The ME bit, if set, wil1
be set once for a message error and then cleared for the next
message if there was no subsequent error.

c. BY bit (bit 9). The MLV will set the Busy (BY) bit high (= 1) until
it is ready to receive the Initialize 1/0 Transfer Message, at which
point the bit is 1owered in the STATUS RESPONSE WORD. The BC only
utilizes this bit to determine when to send the first Initialize 1/0
Transfer Message. In all other instances the bit is a “don’t care”
state and is not read by the BC. Although referred to as the Busy
bit, the bit position used in this protocol is different than that
of MIL-STO-1553B.

d. DR bit (bit 8). The Data Ready (DR) bit is set high (= 1) in the
STATUS RESPONSE WORD to indicate that the appropriate data is ready
for transfer via a subaddress 01 cormnand. If the bit is low, and
the BC is expecting data, the BC will continue to send Status
Messages until the bit goes high.
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e. TF bit (bit O). The Terminal Flag (TF) bit will be set high (= 1)
to indicate that the RT is not functioning properly. ●

f. Other bits. Bits 1-7 wil1 be zero in the STATUS RESPONSE WORO.
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●
70.4 Messages.

70.4.1 Status Message: MLV = RT: TR = 1: MODE CODE = 02H.

I I I I II I I II I I Ill II
115114] 13]12[11I1O] 91 81 71 61 51 41 31 21 II 0]

I II I I
c1 11 1! 11 11 11 11 01 01 01 01 01 01 01 01 11 01

I I 18yl DRl II
s~ 11 11 11 11 lIMEI 01 o! 01 01 01 01 OITFI

The Status Message is used by the BC to determine when to send the first
Initialize 1/0 Transfer Message, and to determine when to send the Header
Message, Memory Data Load Message(s), and the Trailer Message. The RT indi-
cates its readiness for the first Initialize 1/0 Transfer Message by lowering
the Busy bit (= O) in the STATUS RESPONSE WORO. The BC will continue to com-
mand Status Messages until the 8usy bit is set low. If the 8usy bit is not
lowered, the 8C will wait approximately 3.5 minutes on channel one until a

● timeout has occurred and will then switch to the redundant bus, to retry
establishing conmwnications before declaring an error. If a second timeout
occurs, an IPL fail will result. For the Header Message, Memory Data Load
Message(s), and Trailer Message, the MLV will indicate the availability of
data by setting the Oata Ready (OR) bit (= 1) in the STATUS RESPONSE WORD. If
the OR bit is not set, the BC will continue to send Status Message commands
for two seconds until the MLV indicates, via the OR bit, that data is ready.
After two seconds the 8C will switch to the redundant bus, if possible, and
send Status Message commands for an additional two seconds before declaring an
error. When passing Memory Oata Load Messages, the 8C will contnand the Status
Message(s) prior to the transfer of each 32 word data group.

70.4.1.1 Status Response Word. The STATUS RESPONSE WORD to the Status
Message shall be as defined previously in this appendix; bits 8 and 9 are used
as follows:

a. BY bit (bit 9). The MLV will set the Busy (8Y) bit high until it is
ready to receive the first Initialize 1/0 Transfer Message, at which
point the bit is lowered in the STATUS RESPONSE WORD. In all other
instances the bit is in a “don’t care” state and is not read by the
BC .

b. OR bit (bit 8). The Data Ready bit is set high in the Status
Response word to indicate that the appropriate data is ready for
transfer. If the bit is low, and the BC is expecting data, the BC
will continue to send Status Messages until the bit goes high.

179

Downloaded from http://www.everyspec.com



MIL-STD-Z217(AS)
APPENDIX G

70.4.2 Initialize Device Message: MLV = RT: TR = 1: MOOE CODE = 14H.

II 111 Ill II I I I II I I
115114 ! 131121111101 91 81 71 61 51 41 31 21 I] O]

I II I I
cl 11 11 11 11 l! 11 01 01 01 01 0] 11 01 II 01 Ill

I 1111 II
SI 11 11 l! 11 lIMEI Xl Xl 01 01 01 01 01 01 OITFI

At the start of the bootloader operation the Initialize Oevice Message is
transferred once to initiate the loading process.
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70.4.3 Initialize 1/0 Transfer Message: MLV = RT: TR = 1: MOOE CODE = 15H.

I I Ill I I I I 1111 I I I I
115]141 13 I12I11I1OI 91 81 71 61 51 41 31 21 l! O!

STATUS MESSAGE

I II I I
c1 11 11 11 11 11 11 01 01 01 01 01 01 01 0! 11 o!

I I IBYI I II
SI 11 11 11 11 11 MEI O! Xl 01.0! 01 0! 0101 OITFI

INITIALIZE 1/0 TRANSFER MESSAGE

I II I I
c1 11 11 11 11 II II 01 01 01 01 01 II 01 11 01 11

I 1111 II
SI 11 11 11 11 lIMEI Xl Xl 01 O! O! 01 O! 01 OITFI

After transfer of the Initialize Device Message, the BC will poll the MLV with
Status Messages. When the BY (8USY) bit in the STATUS RESPONSE WORD has been
lowered (= O), the 8C will send the first Initialize 1/0 Transfer Message.
This message is a command to the MLV to prepare for a HEADER, MEMORY DATA,
.... MEMORY DATA, TRAILER transaction; however, the Status Message will only
precede the Initial ize 1/0 Transfer Message for the first transfer of the
Initialize 1/0 Transfer Message. The Initialize 1/0 Transfer Message is
called the IPL Read Message in the Naval Avionics Center document entitled
“Program Performance Specification Advanced Bootstrap Loader for AN/AYK-14( V)
Single Card Processor. ”

I
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70.4.4 Header: MLV = RT: TR = 1: SUBADDRESS = 01.

70.4.4.1 Header Bus Data.

I Ill II I I Ill I I Ill I
115114] 13 I12I11I1OI 91 81 71 61 51 41 31 21 II ol

STATUS MESSAGE

I II I I
c1 11 11 11 11 II 11 01 010[ III IJlololl)l Ilol

I I I IDRI II
S[ll l! 11 l! lIMEI Xl 11 01 01 01 01 01 (II OITFI

HEADER MESSAGE

I II I I
c1 Ii II 11 11 11 11 o! (II o! al l! o! 01 11 1)1 1)1

I 1111 II
s 11 11 11 l! lIMEI Xl Xl 01 01 01 O! 01 01 OITF

~ TMI I I BUFFER TRANSFER COUNT

01 \ I I 01 01 I I I 1 I I I

I INITIAL LOAO AOORESS

‘2 yu-uuud
PROGRAM ENTRY AODRESS I

‘3~’
PAGE NUMBER ITCI

04 I I I 01 o! I

Once the Initialize 1/0 Transfer Message has been sent, the first response to
a Status Message with the DR bit set (= 1) in the STATUS RESPONSE WORO indi-
cates that the MLV is ready for the Header Message to be commanded.
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● 70.4.4.1.1 Header Message Utilization. This message is used to pass Load
data to the unit.

70.4.4.2 Oata Words.

70.4.4.2.1 Oata Word 1.

a. TM (bits 14-15). The Transfer Mode( TM) bits are used todescribe
the Memory Data Load DATA WORO content. The TM bits are binary
coded as follows:

1. TM=oo

2. TM =01

3. TM = 10

4. TM = 11

No transfer. In the No Transfer Mode the Buffer
Transfer Count and Initial Load Address have no
meaning., This mode is used to transfer the Program
Entry Address and Page Number-or is used as a preamble
to the Trailer Message.

Not used. An AYK-14 IPL fail will occur and processor
will hang if this code were used.

16 bit transfer.
a OAT’AWORD will
bits 0-15.

32 bit transfer.

Each 16 bits of data transmitted in
contain 16 bits of information in

The 16 bits of data transmitted in
each odd word (first word is odd) contains the 16 LSB
of data inbits 0-15 and each even word contains the
16 MSB of data in bits 0-15.

: b. Buffer Transfer Count (bits 0-11). The Buffer Transfer Count is
used to indicate the amount of data that will follow the Header
Message. The Buffer Transfer Count has no meaning when the Transfer
Mode is 00. The range of the Buffer Transfer Count is 1-4096 (value
zero equals 4096). The Buffer Transfer Count is the total number of
DATA WORDS that will be transmitted after the Header. The OATA
WORDS will be transmitted in 32 word messages with the last message
containing the remaining 32 or less words. The maximum transfer is
4096 words using 128 Memory Data Load messages.

c. Other bits. Bits 12 and 13 shall be zero.

70.4.4.2.2 Oata Word 2.

a. Initial Load Address (bit 0-15). The Initial Load Address is the 16
or less LSB of the point in memory into which data is to be loaded.
The maximum value (number of bits) used in the Initial Load Address
will be compatible with the page size of units us~ng paging. Unused
bits shall be set to zero.
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70.4.4.2.3 Oata Word 3.

a. Program Entry Address (bits 0-15). The Program Entry Address has
meaning only for Transfer Mode = 00. The Program Entry Address is
the 16 or less LSB of the point in memory at which the unit being
-reprogrammed is to begin execution. The maximum value (number of
bits) used in the Program Entry Address will be compatible with the
page size of units using paging. Unused bits shall equal zero.

70.4.4.2.4 Data Word 4.

a. Page Number (bits 3-15). The Page Number represents up to 13 MSBS
for Daae memorv address. The Paae Number aucilies to the Proaram
Entry ~ddress }or Transfer Mode ~ 00.
the Initial Load Address for Transfer
shall equal zero.

b. TC bit (bit O). The Transfer Control
control to the program loaded after a

The Page Number appli~s to
Made 10 and 11. Unused bits

bit may be used to transfer
memory Iaad.

1. TC=O Indicates this is the last HEADER, MEMORY DATA, ....
MEMORY OATA, TRAILER or HEAOER, TRAILER transaction.

2. TC=l Indicates that more data is to follw the current
HEADER, MEMORY OATA, .... MEMORY, DATA, TRAILER or
HEADER, TRAILER transaction and control should not be
transferred. For units using paging and the Program m
Entry Address, the TC will remain equal to one, even
for the last data transaction, until a Transfer
Mode = 00 message is used to supply the Program Entry
Address and Page Number.

c. Other bits. Bits 1-2 shall be zero.
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70.4.5 Memory Oata Load: MLV = RT: TR = 1: SUBADORESS ‘ 01.

70.4.5.1 Memory Oata Load Bus Data.

11111111111111 Ill
1151141 13 I12I11I1OI 91 8! 71 61 51 41 31 21 11 OJ

STATUS MESSAGE

I II I I
c i 11 11 11 11 Ii li 0! 01 01 01 01 0! 01 01 11 0]

I I I IDRI II
s! 11 11 11 11 11 MEI Xl 1[ 01 01 01 01 01 01 OITF]

MEMORY OATA LOAO MESSAGE

I II I WORO COUNT (1-32) I

c1 11 Ii 11 11 11 11 01 01 01 01 11 I I I I J

● I 1111 II
SI II II II II lIMEI Xl Xl O! 01 Oi 01 O! O! OITF]

I

‘1 ‘~

D2L~

L
v Y

Once the Header Message has been transferred, or Memory Data Load Message
transactions have started, the first response to a Status Message with the DR
bit set (= 1) in the STATUS RESPONSE WORD indicates that the MLV is ready for
the Memory Data Load Message to be connnanded. Because of an anomaly in the BC
loader, the first MLV response after a Header Message with the DR bit set is
ignored and the second Status Message response with the DR bit set initializes
the first Memory Data Load Message.
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70.4.5.1.1 Memory Data Load Message Utilization. This message will be used
to pass the data to be loaded into the unit. ●
70.4.5.2 Data Words. The number of Data Words wil 1 equal the WORD COUNT in

the Memory Data Load Message COMMAND WORO.
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●
70.4.6 Trailer Message: MLV = RT: TR = 1: SUBADORESS = 01.

70.4.6.1 Trailer Bus Data.

II I Ill I I I II II I 11’1
1151141 13 I12I11I1OI 91 81 71 61 51 4[ 31 21 Ii 01

STATUS MESSAGE

I II I I
c\ 11 1! 11 11 11 11 0101 01 01 01 01 0! 01 11 0]

I I I IDRI I
51 11 11 1! 11 lIMEI Xl 11 01 01 01 01 O! 01 0’1TF]

TRAILER MESSAGE

I II I I
cl 11 11 11 11 11 11 01 01 01 01 01 01 01 01 11 0]

I 1111 II
s 11 11 11 11 lIMEI Xl Xl 01 01 01 O! 01’01 OITFj

I PAGE REGISTER LOAD CNT 1 I FIRST PAGE REGISTER I

01 0] 01 I 01 01 1’ I

I CHECKSUM

D21 I I I I I I I I

Once all Memory Oata Load Messages for a HEADER, MEMORY DATA, .... MEMORY
OATA, TRAILER transaction have been transferred (or after a Header Message
with TM = 00), the first response to a Status Message with the OR bit set
(= 1) in the STATUS RESPONSE WORO indicates that the MLV is ready for the
Trailer Message to be cormnanded.
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70.4.6 .1.1 Trailer Message Utilization. This message is used to pass the
data checksum and additional Load parameters to the unit. a

70.4.6.2 Data Words.

70.4.6 .2.1 Data Word 1.

a. Page Register Load Count (bits 8-13). The Page Register Load Count
field specifies the number of consecutive pages needed to load the
succeeding data record. The value of this number is written as one
less than the actual number of pages (e.g., a count of zero in this
field indicates that one page register is to be loaded). However,
when the Page Number in the fourth word of the Header indicates Page
Number zero, a zero in this field indicates that no (zero) page
registers are to be loaded.

b. First Page Register (bits O-5). This field specifies the number of
the first page register which is to be modified with the page number
given in the fourth word of the Header. Any attempt to modify page
register zero (0) shall result in a load error.

c. Other bits. Bits 6-7 and 14-15 are not used and are set to zero.

70.4.6.2.2 Data Word 2.

a. Checksum (bits 0-15). The checksum will be the checksum of an
entire transaction, i.e., HEADER, MEMORY DATA, .... MEMORY DATA,
TRAILER (when TM in Header Data 1 is not equal to zero) or HEAOER, ●
TRAILER (when TM in Header Oata 1 is equal to zero). The checksum
will be derived by a 2’s complement 16 bit addition of every DATA
WORD in the transaction (i.e., Header, Memory Data Load, Trailer
DATA WORD) with the exception of the Checksum OATA WORD (Trailer
Data 2). The 2’s complement 16-bit addition is binary addition with
the carry discarded (i.e., no end around carry) (e.g., FFFF (hex)
+1=0).

70.4.6 .2.2.1 Checksum. The unit being reprogransned shall be responsible
for comparing th~um received from the MLV with the data words. The
checksum value in the second word of the Trailer is the checksum that should .
be computed by the unit. If the value computed does not match the value
received, the IPL fail indicator is set and the load shall be terminated.
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MESSAGE FORMATS MLV = BC, CP-1OO1 = RT

80. HARM CLC (CP-1OO1)

80.1 A licabilit
~“

The protocol of this appendix is applicable to loading
and verl ylng t e High Speed Anti-Radiation Missile (HARM) Command Launch
Computer (CLC). This protocol is only applicable to the HARM CLC with
nomenclature CP-1OO1. The protocol of this Appendix shall not be used for new
designs without written approval of NAVAIRSYSCOM.

80.2 General Operation.

a. The MLV will have assumed 8US Controller (BC) status prior to util-
izing this protocol and will assume the CLC acting as RT address 17
(11 hex) is ready to respond. The MLV will also have set the Avion-
ics Reprogram Enable discretes. These discretes are not currently
utilized by the CLC although they are wired to it. Depending on the
operation indicated by the operator the MLV will proceed to load or
verify the CLC. The UDF and OFP memories will be loaded and/or
verified separately. The entire UDF (4,096 words) or the entire OFP
(24,576 words) are always processed for either a load or verify
function.

b. For the load operation the MLV will immediately start a sequence
consisting of a Memory .Oata Load Message followed, after a 5 msec
delay, by a Send Status Message. The MLV will only check for the
presence of the STATUS RESPONSE WORD to the Memory Data Load Message
(any STATUS RESPONSE WORD with the correct terminal address will be
accepted by the MLV). The CLC status will be ascertained by the
Send Status Message that follows the Memory Oata Load Message (see
Figure 17). After receipt’of a valid Memory Oata Load Message in
which the checksum and parity are valid, the CLC shall enter boot-
load mode and shall cease all other operations until CLC power has
been cycled. The sequence of Memory Oata Load Messages and Send
Status Messages will continue until programming is completed (entire
UDF or OFP requires .2048 sequences) or an error is detected. When
the CLC response to a Send Status Message indicates a wait condi-
tion, the MLV will ignore the data in the Send Status Message and,
after a 500 usec delay, will repeat the Send Status Message until a
wait condition is no longer indicated. If the wait condition does
not clear after the number of tries indicated in the Lookup Table
(busy bit count in Lookup Table), the MLV will declare an error. If
the Ready bit in DATA WORD 1 of the Send Status does not indicate
ready within the number of tries indicated in the Lookup Table, the
MLV will declare an error. For each Send Status Message received,
the MLV will check for CLC errors by checking that: the indicated
Received Data Status is correct; that the CLC Starting Address
returned was the same as what was sent; that the CLC correctly
completed the reprograwing from the last Memory Data Load Message;
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Figure 17. CP-1OOILoad Procedure.

190

Downloaded from http://www.everyspec.com



MIL-STD-2217(AS)
APPENDIX H

and, that the Checksum and Parity computed by the CLC is correct.
If the CLC Starting Address returned is incorrect, the MLV will
repeat Send Status Messages as if the wait condition was indicated
in the STATUS RESPONSE WORD. For any other discrepancy the MLV will
declare an error.

c. For the verify operation the MLV will immediately start a sequence
consisting of a Prepare Memory Verification Data Message followed,
after a 5 millisecond delay, by,a Send Memory Verification Oata
Message (see Figure 18). The MLV will only check for the presence
of the STATUS RESPONSE WORD to the Prepare Memory Verification Data
Message (any STATUS RESPONSE WORD with the correct terminal address
will be accepted by the MLV). The CLC status will be ascertained
only by examining the CLC starting address in the Send Memory Veri-
fication Data Message. After receipt of a valid Prepare Memory
Verification Oata Message with a valid Checksum, the CLC shall enter
bootload mode and shall cease all other operations until CLC power
has been cycled. The sequence of Prepare Memory Verification Data
Messages and Send Memory Verification Oata Messages shall continue
until programming is completed (entire UOF or OFP requires 2048
sequences) or an error is detected. If the’CLC starting address
returned in the Send Memory Verification Data Message does not match
the CLC Starting Address sent in the Prepare Memory Verification
Data Message, the MLV will ignore the remainder of the data in the
Send Memory Verification Data Message and will repeat the Send
Memory Verification Data Message until the correct CLC Starting
Address is returned. If the correct CLC Starting Address is not
returned after the number of tries ‘indicated in the Lookup Table,
the MLV will declare an error.

80.3 Status Response Word: MLV = BC.

I I I Ill I I Ill I I 1,1 I I
L151141 13 I12I11I1OI 91 81 71 61 51 41 31 21 11 01

S I TERMINAL ADDRESS I ME I W I I

1 11 01 01 01 11 xl xl xl xl xl 01 xl xl XJ

A STATUS RESPONSE WORD will be provided by the CLC for each message transac-
tion. The STATUS RESPONSE WORD will follow the data on an RT receive type
transaction and will precede the data on an RT transmit type transaction. The
MLV will allow a response time gap of 12 usec from the end of the last trans-
mitted COMMAND WORD (transmit type message) or the end of the last transmitted
DATA WORD (receive type message), to the start of the RT STATUS RESPONSE WORD
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Figure 18 CP-1OO1 Verify Procedure

192

Downloaded from http://www.everyspec.com



MIL-STD-2217(AS)
APPENDIX H

@

before declaring a no response error (equivalent of 14 usec when measured in
accordance with MIL-STD-1553B). Under normal conditions the RT shall begin
the STATUS RESPONSE WORO within the period of 2-10 usec from the receipt of
the end of the last COMMAND WORO (transmit type message) or the receipt of the
end of the last DATA WORD (receive type message) (equivalent of 4-12 usec when
measured in accordance with MIL-STD-1553B). ‘The MLV will ensure that the time
from the end of the RT transmission of the last DATA WORO (transmit type
message), or the end of the last STATUS RESPONSE WORO (receive type message)
to the beginning of the next COMMANO WORO is at least 8 usec (Equivalent of 10
usec when measured in accordance with MIL-STO-1553B). The fields within this
word are

a.

b.

c.

d.

e.

as follows:

TERMINAL ADDRESS (bits 11-15). The RT address will be thenormal RT
address of the unit bei,ng reprogrammed. This address is fixed for
the CLC as 17 (11 hex).

ME bit (bit 10). The Message Error (ME) bit may be set high (= 1)
by the RT under any of the following conditions:

mssage short in data word count
;: failure to pass word validation
3. improperly timed data sync
4. non-contiguous data
5. undefined subaddress/mode code

If set, the RT shall clear the ME bit as,soon as it has completed
transmission of status or has suppressed status because of message
anomalies. Upon receipt of a STATUS RESPONSE WORO with the ME’bit
set, or no status, the MLV ‘will retry the most recent record two
more times. If unsuccessful at this point, the load operation will
be terminated.

W bit (bit 9). The Wait (W) bit will be set high (= 1) to indicate
that the RT is not ready to send or receive messages. The MLV will
only examine this bit in STATUS RESPONSE WORDS associated with Send
Status Messages.

Bit 3 although not utilized in the protocol must be set to O in
order to allow the MLV to receive the Data Words transmitted by the
RT .

Other bits. Bits O-2, 4-8 will not be used by the MLV; thus, the
bit may be 1 or O.
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80.4 Messages.

80.4.1 Memory Data Load Message: MLV = BC: TR = O: SUBADDRESS = lAH. *

I II II I II I II I I I Ill
1151141 13 I12I11I1OI 91 81 71 61 51 41 31 21 Ii OJ

I II I WORD COUNT(N) I

c l! 0! 01 o! 11 01 l! l! 01 Ii o! I I I I

STARTING ADDRESS

D1 I I

DATA

D2 I I I I I I I I I I 1

CL
-r

I DATA I
DN-2 I I I I I I

DATA CHECKSUM

DN-I

DATA PARITY

DN I I

I [Iwl I
SI 11 01 01 01’ lIMEI Xl Xl Xl Xl Xl Xl Xl Xl Xl Xl

80.4.1.1 Memory Data Load Message Utilization. The Memory Data Load
Message shall be used by the MLV to transfer memory data to the RT to be
programmed into its EEPROM memory. Each Memory Data Load Message shall be
followed by one or more Send Status Messages until the RT has processed the
last data sent and is not indicating a wait condition in the Send Status
Message.
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● 80.4.1.2 Oata’ Words. When reprogramming the CLC OFP memory, twelve memory
locations shall be reprogrammed with the same Memory Oata Load Message, re-
sulting in a COMMAND WORD WORO COUNT (N) of 15. When reprogramming UDF mem-
ory, two memory locations shall be reprogrammed with the same Memory Data Load
Message, resulting in a COMMANO WORO WORD COUNT (N) of 5. The extra,3 words
required in either case are the Starting Address, the Data Checksum, and the
Data Parity.

80.4.1 .2.1 Oata Word 1.

a. Starting Address (bits 0-15). The Starting Address is the memory
location corresponding’to DATA WORO 2 of the message. The memory
location of each succeeding DATA WORD shall correspond to plus 2048
locations (800H) in memory relative to the memory location of the
preceding OATA WORD.

80.4.1 .2.2 Data Words 2 through N-2.

a. Data (bits 0-15). The data sent to the CLC shall provide the infor-
mation to be programmed into the RT memory.

80.4.1 .2.3 Data Word N-1.

a. Data Checksum (bits 0-15). The checksum of all the RT memory data
shall be sent as DATA WORO N-1. The checksum shall be the 2’s
complement of the addition of DATA WORDS 2 through N-2 using 2’s
complement 16-bit addition. The 2’s complement 16 bit addition is
binary addition with the carry discarded (i.e., no end around carry)
(e.g., FFFF hex+ 1 =0). The 2’s complement of this result is the
result exclusive ORed with the value FFFF (hex) and then added to 1
with any carry discarded. If the 2’s complement addition result was
2ADF (hex), the Checksum value would be D521 (hex).

80.4.1 .2.4 Data Word N.

a. Data Parity (bits 0-15). The parity of all of the RT memory data
shall be sent as message word N. The Parity shall be the exclusive
OR of DATA WORDS 2 through N-2.
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Send Status Message: MLV = BC: TR = 1: SUBADDRESS = lAH.

II I II I I I 1’1 I I Ill I I
1151141 13 I12I11I1OI 91 81 71 61 51 41 31 21 II 01

I II I I
Clllololollllllll Iolllo]olollloloj

I Ilwl I
Slllololol 11 ME I 01 Xl Xl Xl Xl Xl Xl Xl Xl X]

SPARES I RD~ PSTAT I R I

D1 xl xl xl xl xl xl xl xl xl xl xl xl I I

DATA CHECKSUM

D2 I I I I I

DATA PARITY

D3 I I I I I I
STARTING ADDRESS

D4 I I I I I I I

80.4.2.1 Send Status Message Utilization. The Send Status Message shall be
used by the MLV to ascertain the RT’s current status. When the Wait (W) bit
is set (= 1) in the STATUS RESPONSE WORD, it shall indicate that the RT’s
status data is not up-to-date.

80.4.2.2 Data Words.

80.4.2.2.1 Data Word 1.

a. RDS (bit 3). The Received Data Status (ROS) bit shall indicate
whether the RT received the last Memory Data Load Message data
without error. The RDS bit shall be set high (= 1) to indicate an
error.

,-.

b. PSTAT (bits 1-2). The Programming STATus (PSTAT) bits shall be used
to indicate the status of RT memory progranmning. The RT shall
attempt to program its memory with the data from a single Memory
Data Load Message up to three times before declaring an error. The
bits shall be coded as follows:

●
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1. PSTAT =

2. PSTAT =

3. PSTAT =

4. PSTAT =

C. R (bit O).
forming the
be set high
that the RT

d. Other bits.
bits may be

00

01

10

11
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The RT was able to correctly program the memory
data from the previous Memory Data Load Message on
the initial attempt.

The RT was able to correctly program “the memory
data from the previous MemorY Oata Load Message on
the second attempt.

The RT was able to correctly program the memory
data from the previous Memory Data Load Message on
the third attempt.

The RT was unable to correctly program the memory
data from the previous Memory Data Load Message
after three tries to do so. This may also indi-
cate a generic failure in the RT.

The Ready bit shall indicate whether the RT is busy per-
last operation or is ready.to continue. The R bit shall
(= 1) to indicate Ready and set low (= O) to indicate
is busy.

Bits 4-15 will not be utilized by the MLV; thus, these
1 or O.

●
80.4.2.2.2 Data Word 2.

a. Data Checksum (bits 0-15). The checksum computed by the RT for all
the reprogrammed memory data received in DATA WORDS 2 through N-2 of
the last Memory Data,Load Message. The Data Checksum shall be com-
puted by the RT as described in 80.4.1.2.3.

80.4.2 .2.3 Data Word 3.

a. Data Parity (bits 0-15). The parity of all the reprogrammed memory
data computed by the RT by an exclusive OR of the information in
DATA WORDS 2 through N-2 of the last Memory Data Load Message.

80.4.2.2.4 ‘Data Word 4.

a. Starting Address (bits 0-15). The Starting Address received by the
RT in the first DATA WORO of the last Memory Data Load Message. I
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80.4.3 Prepare Memory Verification Data Message: MLV = BC: TR = O:
ND RE S = lBH.

I I II I I I I II I I I II I I
1151141 13112 I11I1OI 91 81 71 6] 51 41 31 21 II OJ

II I
c Ii 01 o! 01 1! 01 11 1] 01 11 11 (J] Ill 01 1] 1

STARTING ADDRESS

‘1 ~
DATA WORD COUNT

‘2 ~
MESSAGE CHECKSUM

‘3 ~

80.4.3.1 Prepare Memory Verification Data Message Utilization. The Prepare
Memory Veriflcatlon Oata Message shall be used to tell the RT to prepare a set
of memory words for transmission to the bus controller.

80.4.3.2 Oata Words.

80.4.3.2.1 Oata Word 1.

a. Starting Address (bits 0-15). The first data word contains the RT
Starting Address. This address is the memory location that deter-
mines the contents of the first data word to be returned in the
following Send Memory Verification Data Message. The memory loca-
tion that determines the contents of each succeeding OATA WORD in
the Send Memory Verification Data Message that follows shall be
incremented by 2048 locations (800H).

.:,

.

80.4.3.2.2 Data Word 2.

a. Data Word Count (bits 0-15). Any area of RT memory may be verified
(read). when verifying the OFP, twelve memory locations shall be
read at the same time; thus, a Oata Word Count of 12 shall be used.
When verifying the UDF memory, two memory locations shall be read at
the same time; thus, a Data Word Count of 2 shall be used.

a
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● 80.4.3.2.3 Data Word 3.

a. Message Checksum (bits O-15). The third data word shall contain the
checksum of the Starting Address and the Oata Word Count provided in
DATA WOROS 1 and 2 of this message. The checksum shall be the 2’s
complement of the addition of these DATA WOROS using 2’s complement
16-bit addition. The 2’s complement 16 bit addition ‘isbinary addi-
tion with the carry discarded (i.e., no end around carry) (e.g.,
FFFF hex + 1 = O). The 2’s complement of this result is the result
exclusive ORed with the value FFFF (hex) and then added to 1 with
any carry discarded. If the 2’s complement addition result was 2ADF
(hex), the Checksum value would be D521 (hex).

.
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80.4.4 Send Memory Verification Data Message: MLV = BC: TR = 1:
NBADDRESS = lBH.

I I I I I I I II II I I I I I I
115]141 13 I12I1II1OI 9] 81 71 61 51 41 31 21 Ii 0[

1 II I WORD COUNT(N) I

Clllololo[lllllll Iolllll I I I I

I I[wl I
Slllololol lIMEI Xl Xl Xl Xl Xl Xl Xl Xl Xl X]

I STARTING AOORESS I
D1 I I I

I DATA

D2 I I I I I I I I I I I I I I

DATA I
DN \ I I I

80.4.4.1 Send Memory Verification Data Message Utilization. The Send
Memory Veri f]cation Data Message shal1 be used to retrleve from the RT the set
of memory words requested by the preceding Prepare Memory Verification Data
Message.

80.4.4.2 Data Words. The WORD COUNT (N) indicated in the COMMANO WORD wil1
always be one greater than the Data Word Count provided in DATA WORD 2 of the
previous Prepare Memory Verification Data Message. The value of N wi11 be
three for a UDF verify and 13 for an OFP verify.

80.4.4.2.1 Data Word 1.

a. Starting Address (bits 0-15). The Starting Address shal1 be the
memory location corresponding to DATA WORD 2 of the message. The
memory 1ocation of each succeeding DATA WORD shal1 correspond to
plus 2048 locations (800H) in memory relative to the memory location
of the preceding DATA WORO.

,

.
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● 80.4.4.2.2 Data Words 2 through N.

a. Data [bits 0-15). The data sent by the RT shal1 be used by the MLV
to verify the memory contents.
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GLOSSARY

AC
ASCII
ASPJ
AY

B
BC
BER

. BIT
BSY
BUS
BY

c
CLC
CWJ

o
DC

● OECM
DR
OSM

ECM
EEPROM
EMC
EN
EW

GND
GSE

H
HARM
HT
Hz

lCD
IO
IMA
IPL

K

●
LSB
L/V

Alternating Current
American Standard Code for Information Interchange
Advanced Self Protection Jammer
Avionics

Busy
Bus Control ler
Bit Error Rate
Built-In Test, Binary Oigit
Busy
Oata Bus
Busy

Command Word or Complete Restart
Command Launch’Computer (HARM)
Continuous Wave Jammer

Oata Word
Oirect Current
Oeceptive ECM
Oata Ready
Discrete Serial Module

Electronic Counter-Measures
Electrical ly Erasable Programmable Read Only Memory
Electromagnetic Compatibility
Enable
Electronic Warfare

Ground
Ground Support Equipment

Hexadecimal
High-speed Anti-Radiation Missile
Header Type
Hertz

Interface Control Document
Identification
Intermediate Maintenance Activity
Initiate Program Load

One Thousand or a One Thousand Twenty Four in Oecimal

Least Significant Bit
Load/Verify
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GLOSSARY - Continued

MA
MDC
ME
MHz
MLV
MS
MSB
MSD
MSDRS
MUX

N
NAVAIROEVCEN

O-Level
OFP

~;M

P
PROM
PWR
PSTAT

R
RDP
RDS
RMS
RT
RWR

s
Sc
SDC
SF
S1
SIM
SMS
SR
SYNC

T
TC
TF
TM
TR

Milliamperes
McOonnel 1 Oouglas Corporation
Message Error
MegaHertz
Memory Loader/Verifier
Memory Select
Most Significant Bit
Memory Storage Device
Maintenance Signal Oata Recording Set
Multiplex

Number of DATA WORDS in WORO COUNT
Naval Air Development Center

Organizational Level Maintenance
Operational Flight Program
Operating Software
Operating Software Memory

Parity
Programmablee Read Only Memory
Power
Programming STATus

Ready
Radar Oata Processor
Received Data Status
Root Mean Square
Remote Terminal , Record Type
Radar Warning Receiver

Status or Success
Status Code
Signal Data Computer
Status F1ag
Status Indicator
Serial Interface Module
Stores Management System
Service Request
Synchronization Waveform

Transaction
Transfer Control
Terminal Flag
Transfer Mode
Transmit/Receive
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UDF
UDM

v
VAC
VDC

w
WER
WRA

x.
u

‘$

1

0
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GLOSSARY - Continued

User Data File
User Oata Memory

Volt
Volts AC
Volts DC

Wait
Word Error Rate
Weapons Replaceable Assembly

Don’t Care (O or 1)

Micro

Phase

Bit ON, Set, HIGH

Bit OFF, Clear, LOW
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