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FOREWORD

A. This standard iS intended for use by equipment deuigners and
computer programmers a8 well ●s system engineers and i. limited to
taterface characteristics--physical, functional and electrical. This
standard, by specifying functional interface requirements, does not
specify the specific philosophy to be used for any system application;
rather it io limited to functional charactetistico of the Interface
signals ●nd formats.
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10 SCOPE

1.1 - Y!hlo etmndard dafimea rcquirsmcnts for di~ital
input/output int~rfacoa to tho Flgxible Intraconnect BUS System.

2. UFZUNCgD DOCUMERlT8

2.1 aoverm~mt Docummtso Th@ followin~ documents of the imue in
●ffect os dsto of hvitatlon for bids or r~qu$t for propoml. form

Military XXL-K38510/420(U8A?),Uicsoc*rcuit@ ,M-chmmcl,8tlicon Cht~

monolithic 8 Bit Nicroproc@osar. (Coploa of $pocificstiom raquirad
by coatssctors $a connection with spscific procuremmt fuacttons
should b. obtdnod fzom the contract~ag ●ctivity ot ● o dtractod b>
tha

3.

3.1

contracting officm)

DBFINITXO!8S

List of Acronyme.— —

BDA
Bll?
non
BRB
BU8
DDA
DM?
DOR
DEB
DTB
FI
1/o
LAN
LS
MB
M8E
TTL
Vm

---------— \_, ___ --———--———- —————, - 0
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4. GENERALRBQUIRBHWTS

4.1 Digital Interfaces. The 1/0 requtrementa cpccifted herein
include requtrementa for physical interface, link interface, ●nd
ietwork interface for digital meaaage blocks.

4.1.1 Digital Phy8ical Interfacec The 1/0 requirements imclude
control and data signal definition and timing requirements for
establishing and executing the tranafer of ● block of digital Vorda.

4.i.2 Digital Link Interface. The 1/0 requirements Include
generation, definition, and interpretation of caxtala information
with%n meaaage block headers, m-sage block dats ●ectiono, ●nd
weeaage block trailers.

4.1.3 Digital Network Interface. The 1/0 requir~menta includa
generation, de-n, and interpretation of certain Information
within ●essage block headers not defined in 4.1.2.

5* DETAILED REQUIREMENTS

5.1 Digital Interface.

5.1.1 Digital Physical Interface. The digital hardwara ir4terfac4~
shall be that co~bination of control aad data 8i8nale that axistm
between a Di&itd Tas=lxltd !lquipnent (IITE) and the Flexible
Intraconnect Local Area Network (berai~after referred to as ‘the
Bus” or “Bua”)o

5.1.1.1 Interface Application. The d~gltal hardware interface $hall
facilitate the tranefer of digital inform~tion from ● DTB to the Buo
and fro= the Bus to a D2B.

5.1.1.2 Signal Lines. There shall be five control lines, eighteen
dnte lineo and one timing utility line. The direction of the data
lines shall be determined by their u6ag6 , i.e., to truaa=it or
receive data.

5.1.1.3 Line Configuration. The digital hardware interface shall be
configured au shown in Figure 1.

5.1.1.4 Control Lines. The five control Mnea shall be deuitwted— —
&la cl, C2, C3, C4 and C5. Tbe logical signal designations for the
control lines shall be as shown in Table I for data transfer fro=
BU8 to DTE. The logical aigaal designations for the control lines
shall be as shown In Table 11 for data tranafer from the DTR to the
Buu.

I

1
-2-
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5.1.1.5 TimiIkq UtIlity Uxle● The tisin8 utility line shall be
dea%anated as T1. The ti=~tllity line ●hall be ● unldirectioaal
line- carrying utility clock pmlses from the BUS to the DTX. There
is no expressed or i~plied function of the clock pulse Slgnala
within the scope of this standard~ The frequency of the clock shall
be 15.25878906 ME~ (nominal) (see para 5.1.3.2 for more detail).

5.1.1.6 Data Lines. The ei~hteen dsta line- shall be designated ● s— —
DO, Dl, D2~...Dl7. The direction of all eighteen data lines shall
be consistent ●-oas the lines. That is~ data flow ●hall be
per~ttt~d i~ either dizectiea, 4.c., BUS to DTB or DTB to BUS, ●t

any time but not la both dlrectlona at the #am tire*● The data
lines ●hall uoe half-duplex operation. Lover atmbered data Ihea

shall be considered to bc Least Sipificsnt Bit$ (LSB) ●nd higher
numbered data llxae~shall be considered to be Host Sisnificamt Bits
(MSB), as shown in FIGURE 14. Physical Digital Interface.

5.1.1.7 Data TranSsioslon Bate. The Interface shall per~it data
transfex rates within tfianso of omo toath of s blt pet second
(0.1 bit/see) noainal to ten ●illion bits per second (10 Hb/s)
nominal with respect to each of the data lines. The equivalent
eighteen bit word parallel transfer range is from one tenth of a
word per second to ten million words per second. The equivalent
composite range of data transfer rate. with respect to the eighteen
data lines shall be 1.8 bite per ●econd to 180 ~illlon bits per
second (180 Mb/s). Transfer ●t lower rates than one bit per ten
●econda can be ●ccomplished by the process of tranu=ittiag data
blocks ●t the desired interval ●nd tranmittin$ sero len~th blocks
at the rate required to preclude timeout; esg-g ●t least one block
every 10 seconds. The sero lensth block can be addressed to the
aourct~ rather than the de~ti~ation intended for the data, Sf this
avoids complications ●t the destiaatloac .

5.1.1.8 Timing. Tr@nafer with respect to data wordm shall be
completely asynchronous . Bus xesponae times ●hall be a= shown in
Figure 2.

-3-
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5.1.1.9 Precedence of Direction. In ths ●vent both the BU$ ●ud the
DTB wish to initiate~-fer ●t tho same time, the Bus shall
prevail. Resolution of such conflict shall occur vlth~m two
microseconds of the bus iaitlated transfer.

5.1.1.10 Data Transfer Procedure. Data ●ball be trmsferred ●crom— —
the Anterface in blocks. ?ranafer of data shall be conducted in
accordance with a sequence of logical states of the control Si#nals
cl, C2, C3, ●ad C4. The ●equemce of states of the four control
●ignale shall be ● S ●hewn in Figures 3, 4, S, ●nd 6. ?tgarem 3 ●nd
4 depict the sequence of control signal st~tes ●pplicable to tho
transfer of information fro~ the Bua to the BTB. ?i~xao S and 6
specify the sequence of control signal states ●pplicable to the
transfer of data from the DTB to the Bu@~ The interface transf~r
procedure shall be a$ depicted by the ●tate diagrams in F$surea 7,
89 9, 10 11.

5.1.1.11 Control S1 ml Direction.
—+

The diractioa of the control
•i~nala Cl ●nd C2 s ● 1 be unidirectional. The direction of control
•i~nals C3, C4, ●nd C5 chall be bidirectional. The losical name of
the signal shall be determined bssed on the direction of data
transfer. These names shall be as shown In Tables I and II.

5.1.A.12 Electrical Requirements. Electrical requirements for the
interface circuits defined ia 5.1.1 shall be ●m specified hareia.
The iatarface ●hail be compatible wich TrensAster Transistor Lo&ic
( TTL), haviq logic levels in ●ccerdamce with MU-M-38510/420. All
lines shall be tri-state, i~e.g three possible outPut •tat@@~t*o
normal lowimpedsncc Ioglc ‘Iw or ‘Ow .tatea ●nd ● hi8h-impedanca
stste that ●llows up to 128 txt-state output$ to b. tied tosether
●nd connected to ● common bus line. In the hlSh Smpedance state,
maximum current leakage shall be no greater than 40 microampere
with 5.S Vdc ●pplied to the output. Fi8ure 12 speclfiea ● cchematlc
repre8entatlon of the electrical lnterf*ceoFigure 13 speclfios the
electrical interface waveshape. Voltages shsll be ●a shown in Table
1X1.

-4-
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5.1.1.13 Connaetor
●asi8xmmts shall be

Beqtiirewants. Connector requirements ●nd pin
● a shown in ?igUr@ If.

S.1.2 Di ital Link Interface.
the I*e~e ●h.11 “t’”=’s’’=b lock ‘ra’”fers ““O’scomsist of ● block of words coatainiag ●

header section, a dat~ section, ~nd s teailcr section in that orde~.

5.1.2.1 Interface Eeader section* The tnterfacc h~sder eection
8hall Consist of alxteen words ●nd each header word shall be— —
eighteem bits wide. The bits in each word of the header ●hall be
referted to ●s bit O, bit l~...btt 17 Wh*rC bit O IS the least
●lanlficant blt and blt 17 ia the ●ost ●ignfificaatbit.

5.1.2.1.1 Eeader Word Formats. The f~rst fiftaea word- of the

header •h~o=t of two nine bit halfwords. Bits O throu8h 8
define the least significant halfwetd. Bits 9 through 17 defin~ the
●ost 8&gasfAcaat halfvoml. In ●ach halfword ths moat aignlflcamt
bit shall be a l~titudinal odd parity b~t, that is, bit 8 is the
parity bit for the l~aat ~ignificant halfuord ●ad bit 17 iS the
parity bit for the most signif~caat halfword. The last (sixteenth)
word Of the header shall be longitudinal odd parity of the firmt
fifteen header wordc.

S010201.2 liead~rField For=atso The head~r shall consist of fields.
The hmade~ldm ~hall not include bit 8 or bit 17 of the hs~der
words. The format, aafialtlom, word poaizion, interpretation, ●nd
constralntc ●pplicable to esch h-ader field @hall be aa described
below. The notation used below follow- these conventions:

●.?ields ●re deai~nated by a atr.ingof identical character.

b.Bach character represents one bit of the htader word/field.

c.The right-most symbol represent~ the least signlftcant hit.

d.The left-most symbol represcntti:hc most signfficmt bit.

e.All unused bit positions are desisaated by the chazactex “/W and
ahsll be aat ●qual to O (zero).

feThe letter ‘p” deuignatea l~tltudinal parity bits.

-s-
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I

I

$.1.2.1 .2.1 Moral One. Uord one of ths hcahr shall hsvo the

following for~an=terpretation:

P ~$g% ●qqq p rrvv Vvvv

Field Bit Po8itioa Definition

% 13-16 Me~8age type
a 12 ACIt/MCIK●ode

q 9-11 System ●ode
r 6-7 Message priority
v o-5 Subbua numbmr

field Intexprotstion

a field Interpretation

rr field Interpretation

00 Lowest priority
01 Bext to lowost priority
10 Next to highect priority

11 lii~hectpriority

qqq f%eld

VVVVVV field

Only value permitted is 000

Value 000000 not permitted

-6”-
—
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7 9-14

f 6-7
s 0-5

-7-
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5.1.2.1.2.4 Word Four. Word four of
following format anTG7’inltion:

P //jj jjjj P //kk kkkk

Field Bit Position Definition

j 9-14 Source virtual
high order

k o-5 Source virtual
low order

the header shall hare tkm

address,

●ddress,

All valueu shall be permitted for each field except 000000, which
shall only be used with Command Messages fro- the Bus, i.e., 8888
(xaeasagetype) field equal to 0101.

5.1.2.1 .2.5 Word Five Uord five of the header shall have the
following fo~t=inition ●nd interpretation:

Field Bit Position Definition

1 9-14 Source real •ddream~
high order

d 6-7 Data block sizing code
● o-5 Source real address, low order

Fields 1 and m shall each be permitted all values except 000000.

Field dd Interpretation

00 Data block length is not longer than
40 full words

01 Data block length is not longer than
1024 full words

Ao Data block length is not longer than
2048 full words

11 Data block length is exactly 4096 full words

-8-
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5.1.2.1*2.6 Wo=$ S~X~ wo~d uix of the header shall have the
followlng format, definition and interpretation.

~ CCCC CCCC p CCCh bbbb

Field Bit Position Definition

c 9-16 Data word (full word) count
(upper portion)

c 5-7 Data wozd (full word) count
(lower portion)

h 4 Jlalfwoxdimdicator
b 0-3 Balfuord unused bit count

Field h Intrepretation

o Least olgnificant halfwotd (bits O
thtough 8) of last data vord
(following last fuU word) is not
~ncluded

1 Both halfworde are included in last
word of dcta (following last full word)

Fiald bbbb Value shall indicate number of leaat significant
bits included In laat halfword included in the last
data t?otd(following the last full word). Bange of
bbbb field ia O through 9.

The total number of bits in the data section of the ●essage block
shall, therefore, be represented by the foltovlmg expression: (c x
18) + (h x 9) + (9-b) where c, h and b are the decimal equivalents
of the binary values of each of the three fields. Refer to Table IV
for a representative list of values for these fields. The ueer
Qhall bc responsible for formatting the bits in the Laet word and
halfword, if he chooses to transmit less than full words. The
software in the interface shall set the indicated unused balfwords
or bit. to zero, if not already such, to allow minimum transfer over
related ●erial interfaces.

-9-
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3.1 .2,1.2.7 Word 80V@li Wo?d SOV@~ of
followins for8at saTG?isZt$oa$

p mum man p man mm

IUald Bit Positton Definition

n 9-16 lfesaa~axmmber (uppar portioa)
n o-7 lhssa~e number {lower port$on)

5.1.2.1.2.8 Word M ht Word ●ight of the hoadm shall have tho
—+following format ●n defiaitloa.

?iold Bit Poo~t$on Def&n$t%on

8 9-16 Soquomce mmb~r (upp~t portion)
8 0-7 Soquanca aumb~r (louat portion)

5.1.2.1.209 Wosd BMo Word nine Of th~ hml~r hall hav~ the
follou*a8 format •n~f~mitioal

-1o-

.

—

Downloaded from http://www.everyspec.com



MIL-STD-1779( IJ8AF)
1 Biovambcc1983

5el.2*1*2.n Word Ton Word ten of the header shall have the
following fotm~nd=flnition$

p tttt tttt p tttt tttt

Field Bit Position Definition

t 9-16 System time (portion of 56 bit field)
t o-7 System time (portion of 56 bit field)

5.1.2.1.2.11 Word Blevcn Uord clevon of the header shall have the
followlng format a~inition:

p tttt tttt p tttt tttt
.

Field Bit Position Def%n%tion

t 9-16 System the (portion of S6 bit field)
t o-7 Syetem ti~e -(portion of 56 bit field)

5.1.2.1.2.12 Word Twelve Word twelve of the header shall have th+

following format ●nd d~finition:
.

p tttc tttt p tttt tttt

Field Bit Position DafLnition

t 9-16 System time (portion of 56 bit field)
t o-7 System time (poxtion of 56 bit field)

-11-
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5.1.2.1.2.13 Words Thirteen through Ftfteeu Word@ thirteen,
fourteen, and fifteen o~ader shall h- following format
and definition:

5.1.2.1.2.14 Word Sixteen. Word sixteen of the header shall have
the following foraat-inition:

e eeee eeee e eeee eeee

Word sixteen shall be a longitudinal (vertical) odd parity of the
first fifteen word6 of the header.

\ 5.1.2.1.2.15 Eeader Map. Figure 15 specifies a composite map of the
~ header, illua-g field locations ●nd codes.

5.1.2.1.3 Relationshi~ ~ Digital Physical Interfacee With the
I exception of control line C5 (see para 5.10104), there shall be no

relationship between the Digital Network Interface and the Digital
Physical Interface. The relationship between control line C5 and
the header shall be as follows:

Word 3 field f bit 6 is associated with transfer from the DTE to the
I Bus. C5 shall reflect the logical state of bit 6 during the period

of message block transfers Word 3 field f bit 7 is aeaoclated with
transfer from the Bus to the DTE. CS shall reflect the logical
state of bit 7 during the period of ●essage block transfer. Note:
This C5 function is reserved for future u~e. The current
implementation Shall be requtred only to provide this capability.

5..1.2.2 Data Section. The data section shall follow the header
section and shall have the following limitations, constraints and

I conventions.!

i
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5.1.2.2.1 Data 8*ctioa Sisao The data section shall be defined in
terms of numbers - words ● s follows:

Range Iaelus*ve

00 0-40
01 ()- 1024
10 0- 2048
11 4096

In typ~s 00, 01, and 10 the la-t word to be transmitted may consist
of ●~ther one or twa halfwords with the final halfuord tranm~ttcd
to consist of ●y musbar of bits from 1 to 9~ Unused bits shall be
the bits of hggher significance.

5.1.2.2.2 Word Definlt&oa. A etaadard data ward shall be defined •~
an eighteen bit word. Th@ bite in the standard data word shall be
referxcd to 88 bit 0, bit l$...bit 17 where bit O is the least
si~nificant ●nd bit -eventeen IS the moat significant bit. The
nu~ber of words permitted in the data section shall be as specified
In 5.1.2.2.1.

5.1*2.2.2.1 Preferred 6ubseta. The following dat~ word ●ubaets
sh~ll be def~ncd ● s pzeferred subsets. The preferxed defined
●ubseta shall bet ● 16 bit ●ubsetD ●n 8 bit subset, and ● 9 bit
subset. The bit pocitlons for these preferred word subeets shall be
●s shown below- “Bw shall Iadicste aased b%t poaition8 /N w ahalk
%nd%cate unused bit position. Note: Use of 18 bit data field has
ao mandatory zequizemeats. Bando= blt pattera~ ate allowed.

Bit Position

MB

Preferred subset 17 16 15 L4 13 12 11 10 9

LSB

876543210

1 BBBB BBBB

1 BBBB BBBB

B BBBB BBBB

For the purpose- of eatablishias word counts each word subset shall
count ● s one word.

.

. .

-13-
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I

5.1.2,3 Trailer Section: The trailer section of the ●*soa8e block
$hall fol- data e~ction and ●hall consist of etght words. The
eight vorda shall consist of vertical odd parity bits based on the
contents of the data section. The eight parity words Shall be
applied uniformly to the overall data section where each of the
parity words iS associated with approximately one eighth of the
Words in the data section. The firot parity word in the tra~ler
*hall be the first word to follow the last word of the data saction.
The first word of the trailer shall be associated with the first
eighth of the d~ta eection, the second word of the trailer ehall bc
dsaociated wtth the second eighth of the data eection, etc. The
@ighth word of the trailer shall be ●oaociatcd with the last
(remaining) “eighth” of the data section. The ●ctual au=bct of
words In the last “eighth” of the data section ●ay be ● ore than the
true arithmetic value of one-eighth of tha total number of data
words. In the event the number of data words in the data section is

aot evenly divlslble by eight, the aumber of words contaimd ia tkm

final “eighth” shall be equal to the numerical equivalent obtained
by dlv%ding the total number of words in the data section by eight
and adding the remainder. Por example:

●

Total number of W0rd6 = 747 4p Divided by 8 - 93, remainder = 3

In this case, the first seven parity (trailer) wozds shall ●ach bs
applied to each of the seven corresponding acts of 93 words in the
data section. The last (eighth) trailer word shall ●pply to the

last ●et of 93 words PIUS the 3 remaiaiag data words (total of 96
words in laat ‘one-eighth” of the data section).

5.1.2.3.1 Very Short Blocks. For blocks with ● data ●cctioa of loos— —
than eight words , the eight trailer worde shall be evenly
distributed againet the data woxde . For exa8plo, if the data
section contained seven words, the first seven parity words would
each be ●ssociated with each of the data words one through seven.
The eighth parity word shall be aseoclated t?~thwotd one, or if the
data section contained four words, the first ●nd fifth parity words
ehall each be associated with the first data word, the ●ecoad ●ad
●lxth parity vorde ohall each be associated with the second data
word, etc. If there were only one data word, ●ech of the ●i$ht
parity words shall be ●.soc$ated with the one data word. The
allocation for all cases (from sero words through 7 words) shall bc
aa specified in Figure 16-

-14-
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followod by tho trstlc? ●ction- Withia ●ach ssctioa, wotds shall
bs psosmtod La matuzal ●qucac~. Leg wozd OM of th Imsder is
th first word to b. pmaontcd. In th cvcmt that imdlvldual voxda
@tQ.not ptooomted ta full pAralhkl Style, tho least sigaificsat
halfword shall be pmmntod f$=z’ot. In tho ●vent that complete
halfwords axe not fully present$ tha bits shall be presented in the
oxdar of least significant bita{$f any) from the least uigmlficant
halfword followed by the laaat si~zificaat bits from the ●ost
Sisnificaat halfword.Refer to tablo v for ● clarification of this
roqulremeat ●

5.1.3 Dls~tal Betwork Intsrface- Tha notwoxk Interface protocol
shall relate to ~erpsotation of Lnfotmatioa trawfarxed ● crooc
th* standard intorface~ Transfers of information ● cross the
intorfaca sbsll b. coxmtmctod ● s spccffiwl in ?igue 17.

m Interpretation ●nd
soct$oa shall dcpoad on the
13-16, word oaa> of tlm

-15-
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5.1.3.1.1 Local Broadcast Messages. Message type code 0010 shall
define a Local Bro-ssage. There shall be no fields that
require 6pecial interpretation for a local broadcast ●emsage. The
following fieldB shall have no function for local broadcast
●essages:

Field Code/Sizej
Position Definition

a 1 WI ACK/NACK
8 16 W8 Sequence number
v6W1 Subbus number
x6W2 Destination virtual ●ddress (1ou)
z6U3 Destination real address (low)

Fields x and z shall be set = to 111 111.

5.1.3.1.2 External Broadcast Messagea. Message type code 0011 shall
define an External Broadcast nesedge. There are no fields that
require special interpretation for a external broadcast measage~
The following fields have no function for external broadcaet
messagef3:

Field Code/Size/
Position Definition

a 1 W1
s 16 U8
u 1 U2
v6Ui
w6U3
x6U3
Y6W4
z 6 U4

ACK/NACK
Sequence number
Virtual/real indicator
Subbus number
Destination virtual address (high)
Destination virtual addrosa (low)
Destination real address (high)
Destination real ●ddxese (low)

Fields w, x, y and z shall each be set = to 111 111.

5.1.3.1.3 Command Message from DTE. Meoaage type code 0100 shall
def$ne a command message from DTE. There shall be ao header fields
that require special interpretation for a command ●essage fros the
DTE mesoage. (Data interpretation shall be required ae specified in
5.1.3.3), The following fields shall be constrained ● s follows:

Field Code/Size/
Field Constraint

w6W2 Destination virtual address (high)
ehall be 000000 (a pseudo address).

x6U2 Destination virtual addreas (low)
shall be 000000.

-16- —
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hesder fields tha~ require Special Interpretation for a command
neaaage from the Bua message. (Data interpretation shall be
required In 5.1.3.3). The following field6 shall be constrained as
apec%fieds

F~eld Code/Size/
Poast%on Constraint

y6U3 Source virtual address (high) shall
be 000000 (a pseudo addresc).

~6U3 Source virtual ●ddreas (low) shill
be 000000.

5.1.3.1.5 Discrete Me*aa •a~ Meaaage type code 0110 shall define a
+=easase.dioc~ete ‘_o-po$nt There ehall be no fields that

xequire special intarpretatAon for ● discrete ●euage~
r

5.1.3.1.6 Subbus Message-Virtual Bue. Message type code 1010 shall
define ● cubbua Message-Virtual Bus. (The Virtual Bus (VB) shall
●lso be known ●s a passive aubbus.) The folloving header fields
shall be Interpreted 8S followas

Field Code/Size/
Poettion

v6W1

The #ubbus number shall be used to identify
one of uixty-three unique VB subbuses
within the overall FI bue structure. ‘Ihe
VB subbue number iu used as a common
address reference by those DTlle that
members of a

are
particular uubbus (virtual

bus).(Code all 1, not legal).

-17-

Downloaded from http://www.everyspec.com



MIL-8TD-1779(USAF)
1 !40vomb~r 1983

i

.

I

i

i

I

.

The VB sequence number shall be used to
indicate order of transmission on ● virtual
bus. The sequence number haa aO

interpretation for aon-ttanamitting ●mbers
of ● virtual bu~. Interpretation of the VB
●@qu*nc* numbo r is depondsnt OXl wh~thct ●

particular ●ubbus (vlttual but) is
Operating in mode A or ●odc B. In Virtual
bus sode A, nomberc of the bus shall
transmit message blocks in ● strict
proo~t=bllched ●equcntial ordat~ Th@ VB
●aquaaca nunb.r shall be used to d~termlno
the order in which each memb~r of ● virtual
bus i~ to tranamit. The VB sequence nusbcr
shall be incremcatsd by one count ●t ●ach
tranamia~iono During initialization of ●

virtual hus each transmitting ●e-bar La
provided with three numbers;
(1) A start up (initial) sequence number,
(2) A repetition interval, ●nd
(B)

A wait time@
As a VB begins operation, ●acb ●ember
comparea the received header VB eequeace
number to its ●csign~d start up sequence
number. If the two numbers match, the
●ember is obligated to provide the xmact

traasmisslon on the VBO The tranaalssiom
is dalayed by the member until the wait
time has been counted. The watt time is
the ●mount of time ● member must hold its

transmission following r~lccipt of its
●nabling sequenca number. For ●xampla, ~f
VB member “M” Ls asstgned @tart up ●~qucsce
numbar = 17 and rapetitton iatcrvsl - 20, M
will transmit followins reca3pt of VB
a~s$ase block header with ssquomca mmbmc
~7, 37, 57, 77,900 (Choice ●nd smiuagaat

of the initial @equenca number, repetition
Iatcrval, ●nd wait time ● re accompllah.d ●t

a higher level protocol outside the FI
~yste~.) Calculations ●rs modulo, 16 bits
(65536).

-18-
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In virtual bus mode B, the trmmit order and transmit enabling
rate shall be regulated by a protocol established by the
●embers of ● VB. The header eequence numbex shall not be used.
In VB mode B$ sembezs transmit ●t quaci-periodic times based oa
control information provided by one ●ember, designated as the
VB ‘master*” Individual ●embers calculate time for transmission
by the algorithm to + n(ti) +/- correction (t zero plus n times
tsubl+or - correction), where to = original ●eaigned time,
tl - time interval between tranamieeioas, amd correction = time
difference provided by the VB ●aster. The bue shall quantify
time to one =Icrosecoad for the purpose of regulating VB mode B
operation.

5.1.3.1.7 Subbus Messs ●-Laz
— ~a-- e S;%% ‘Ke ~%1100 shall define a ●u

Susan (LS) bus is ●lso kaovn so an ●ctive subbus or virtual
rimg in that ●ach ●ember of ● LS subbus is obligated to accept
● ●essage block from the ●onber preceding it in the rins. In
the VB, or patsivo subbue, there la no obligation on any ●ember
to ●ccept ●essage blocks from other members.) The following
header fields shall be interpreted as follows:

Field Code/Size/
Position

v 6 W1

The cubbus number shall be used to identify
one of elxty-three unique M subbusea
within the overall FI bus structure. The
LS subbus number is ueed ae A common
●ddream reference by those DT13sthat are
members of ● particular subbus (Lazy
Su8an)o(Code all 1, not legal]

-19-

Downloaded from http://www.everyspec.com



MIL-STD-1779(USAF)
1 Movember 1983

t

Field Code/Sise/
Position

V4

k 6 V4

The source virtual ●ddrea$ (j - highD k -
low) shall be used for queuing sequence of
tranamiesion among ●mbors of ● LS cubbus.
When ● LS subbus is established, one ●aster
shall be designated fer the subbus. The
participating ●emberc ehsll be ideatifi~d
88 to their posit$on on the LS rixiu.
Device eequ~nce shall be based on the
8outce virtual addresa of the device which
precades it in the ring. Therefore, ●ach
●ember of the LS subbus is ●ssigned s
number that corresponds to the source
virtual addrecs of its predecessor ia the
ring. (Each member shall be also aaaigned
a wait times The wait time ●hall be the
●mount of time ● ●mber muut delay
transmission following receipt of ● ●essa$e
block from ito designated prodecessoEo) If
the DTB has not ●ccepted the transmissloa
or has not returned the message to tAm

system at the tl~e for transmission, th~
system shall transmit the original block
raceivcd.

-20-
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?Add code/8Ase/
?Oottion

S.A.3.3 Comuad Measasa Date Xnterprctatiooe To bc suppltad by
traparing ●ctiv%ty.

Preparing Activity
Ait Force - 17
(Proj 5895-?306)
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1

TABLl!I. Control Lines Designations

for

I

Data Tranafer from BUO to DTB

Control Line Name of Direction of Function of Signal
Reference No. Ltne Sissal

I c1 Bus output Bus to DTB Set condition indicates
Request (BOll) bus system wants to

transfer data block to
DTB

I

1

I

I

C2

C3

C4

C5

DTE Output DTE to Bun Set condition indicates
Eequest (D03) DTE system wants to

transfer signoff to bus

Bus Data Bus to DTE Set condition indicates
Av:i2ab2: {~g)~> e hue dete Verd i~

available (for
acceptance by DTE)

DTB Receiver
Ready (DRR)

DTE to Bus Set condition indlcatee
DTE is ready to accept
a data word from bus

Bus to DTE Set condition indicates
interpretation 18

required within L)TE

I

i
I

-22-
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TABLB 11s

fox

,

Control Limo maw of Dtmcttoa of Fuaction Of $Ssnal

Rafo?-c@ MS Lino 8%B841

cl

C2

C3

C4

C5

Bus output BUS to DTB
Bcquom (SOIL)

DTt Output
Roquost (MR)

DTB to BUS

DTB Data DTB to BU8

A*ailabla (DDA)

DTB Mods Flag DTB to ~U$

( DMY)

8ot eosdit$on indAcataa
Bw Syotom ua8t$ to
ttsusfst ●%gmoff to DTBo

=23-
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TABLE III. TTL Compatible Voltages (Ieom%nal)

NOHINAL VOLTAGE, V
T

Logic O: 0 Vdc to 0.7 Vdc

Logic 1: 2.7 VdC tO S.s VdC

OUTPUT CURRBHT, I

+2.0

-004

V Max: 7 Vdc, - .30 Vdc
T

Tri-State High Zmpedance State

Max Current Leakage: +/- 40 microamp with u V of 505 Vdc
T

kIIL-M-38510/420-01

-24-
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TABLE IV. Representative Values for Eeader Word Six

Decimal Equivalent of
Binary Value of Register
No. of Mo. BLta in
Pull words Partisl Word ‘c’’(11bite) “h”(l bit) “ b“(4 bits)

o 0 0 0 9

1 0 1 0 9

2 0 2 0 9

2047 0 2047 0 9

2048 0 2047 1 0

0 1 0 0 8

0 2 0 0 7

0 9 0 0 0

0 10 0 1 9

0 17 0 1 8

1 i 1 0 8

1 2 1 0 7

1 9 1 1 9

1 10 1 1 1

1 17 1 1 8
* Note-valuea of 10,11$12,13,14,15 are Illegel and presence of
such values shall cauoe an error ●eeoagc.
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I
I

a)

Table V. Order of Presentation

The following diagram illust%ate8 the otder of prcsentatton
of the bits of a message onto a ●-rial link:

TWOfull words:
Hsli L8n

‘*1, ’81

b)One *u1l
a

-word and one halfvord:
.

MSH

C) One full-word and
MSH

1 & 4

less ,.** ;7,!”
L8E

18 10
a

n

d) One full-word,one
~-.o.dihalf-word and Les,c t ●n ●

---- L8E

l<n<9

Note:LSE(Le;~t significant half-vord)
MSH(Host significant half-word)

The numbers in these diagrams reprooent tho ordet of
presentation only,and do not represent the normal b~t

numbers as otherwise roforoncad in this documaatsFor .

example: o L$B)

I I I I I I 1 1

Sf
on

M8H k8B

9
Bit

Number
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S%gnal
Liac lhmber Lisa Name

DO
D1
D2
D3
D4
D5
D6
D7
D8
D9
D1O
Dll
D12
D13
D14
Dls
D16
D17

cl.-
Cz
C3
C4
C5

T1

Iio.
w
w

91

w

w

w

w

w

98

w

w

w

W

w

c1

w

Data Line No.

Control Line Mo.
w H n
w w w
w w w

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

1
2
3
4
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Propagation Delay@ in Nanoseconds
b

[ Hln 1? 1 Na
DRRL to BDAL 5 2$ 4

I

I
I

I

I

i

I

1

DRRH to BDAl&
4

5 1 17 27
J !

■

DORL to BRIL 600 -- 200 ()*

m 1

BDAL to BDAL(cycle) so
I

-o

* plus software time@

NOTE: All Propagation delay ●asur-ento ●hll be
taken at tha Ilusintarfaaa coaaactor (no cable
length delays ●re included) Ax!Idsntlcal interface
(=atin&}equal to the bus s%de i$terface shall be used.
An Ititerfacefox ● DTB can oporato ●t ● lower rate
as limited by the circuitry ox tha rate of elm DTZ*
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SIGllAL XJHE 8TATg

B
EVBMT O

B

cl

x(i) 1
Y o
A o
B o
c o
D o
B o
F o

or

X(1+1) 1
or
K* 1

L o
x o
N 1
0 1
X(i+l) 1

D
R
R

C4

1
1
0
0
1
1
0
0

0
0
0
1
1
1

1

0

0
1
1
1
1

ACTXON/I#TERFRBTATXON

S. Block Data Transfer Procedure-
Bua to DTB.
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I

I
I

II

I

I

I

I

1
0
1

0
1
0
1

0

I

NENTsEwE=~
X(I)YABCDEF CDEF6H

I I
‘—III—L ~
‘—1 j-l., ~

CYCLE

EvEmSEWENCEwNcH-
CD EF6HIJKLMMOMW

‘—1.rll ~

t-

m MEsA6EBUCKTMusFERCYCLE !~*

MES6A6EHASERRDRS

FIGURE 4. Block Data Transfer Procedure-
Bu~ to DTE.

i

1
I
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SI@MALLIME 8TATB

B
o
B

cl

1
1
1
1
1
1
1
2

1
0
0
0
0
1

D
o
R

C2

A
o
0
0
0
0
0
0

‘1
1
0
0
1
1

1

A

o
0
1
1
1

D
D
A

C3

1
1
1
0
0
1
1
0

1
1
1
1
1
1

1

A

1
1
1
1
1

B
R
E

(X

1
1
0
0
1
1
0
0

0
0
0
1
1
1

1

0

0
1
1
1
1

ACTIOB/IMTEKPBXTATION

?Immx 5. . . . —Block Deta Transfar Procedtire-
DTE to Bus.
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I

Bolt10
m ;

1m o

1
BRR ~

-Psi!!!
I

l’- tcYcLE

Seiu
WF

I
aJ

I I

!

I

FIGURE 6.Block Data Transfer Procedure-——
DTE to Bun.
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I

I
I
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I

—
FIGURE 7.State Diagrams-

Bua Arbitration
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I

I
I

I

Iii

?

TIGURB 8e Stata DiaBtama-
Bus to DTE

I

I
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—

VT

Output Current

Logic Voltage

Ground Reference Voltage and Logic Reference Zero

FIGURE 12. Electrical Interface
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I

MIA/ DXM

Thing Ut%lity
Modo Flag

BOR
DOR

DRR/BRR
Data Bit O(LSB)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

Data Bit 17(MB)

1

1 26
2 27
3 28
4 29
5 30
6 31
7 32
a 33
9 34

10 35
11 36
12 37
13 38
14 39
15 40
16 bl
17 42
18 43
19 44
20 45
21 46
22 47
23 40
24 49
25 50

Connectot AMP Part Ho. 87474-7

Signal Ground
Si$abi Gteund
EMgxml Crouad
Sisml Ground
Stgxml Ground
S*gnal Ground
8isnal Ground
S2gml Ground
Signal Ground
8ignal Ground
Signal Ground
Signal Ground
Signal Ground
Signal Ground
Signal Ground
$ignsl Ground
$i@aal Ground
Sisnal Ground
Signal Ground
Signal Ground
Signal Gtound
Signal Ground
Signal Ground

or physically
●ad ●loctzically ●quivalont (sad compatible
with ●uch matins AMP paxt on ● plug to plug
baaia.)

FIGURE 14. Physical Digital Interface
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1
2
3
4
5
6
7
8 -.4
9

10
11
12
13
14
15
16

8

P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
e

Field/Sise Definition Field/Site, Definition

k

1

1
4

11
2

18
2
4
1
6

6

6

6

ACKjUCK Bode
unus~d bit count
wotd count
block slziag code
longlt parity
hesdar ~nterpret
●sssage type
half vord ind
source virtual

addraaa (hi8h)
●ourca vlztual

●ddress (low)
source raal

Addtoas [hi~h)
8ource zeal

●ddreas (low)

n
P
q
r
●

t

u
v
v

x

Y

z

16
1
3
2

16
56

1
6
6

6

6

6

3210

Vvvv
Xxxx
Zzzz
kkkk
mmmm
bbbb
annn
Soss
tttt
tttt
tttt
tttt
1//1
/111
Ilfl
eeee

●soago number
lat parity (1/2 wd)
systcm ●ode
priority
subbus seq no
system time
virtuallraal ind
aubbua number
destination virtual

addreos (high)
destination virtual

addrass (low)
destination real

addreaa (high)
destination real

addxeae (low)
unused bit position

?IGUU 15. Mesaa~e Reader MSP and Field Codee.
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MZL-STD-1779( USA~)
1 November 1983

1
2
3
4
5
6

1, 7
2, 8
3
4
5
6

1 1, 6
2 2, Y
3 3, 8
4 4
5 !5

i 2, 6
3 3, 7
h 4, 8

1 1, 4, 7

2 2, S, 8

3 3, 6

1 1, 3, 58 ~
2 2, 4, 6, 8

1,2,3,4,5,6,7,8
——

0 All trailer wordu
are set - to ●11
one8

FIGURE 16. Allocation of Trailer Words to
&gp Than Eight Data Words.
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