l A R T I s A N® Full-service, independent repair center
with experienced engineers and technicians on staff.
‘ e HLNSIEER R OUR We buy your excess, underutilized, and idle equipment

along with credit for buybacks and trade-ins.

YO U r defin il.ive SO U rce sgl;zzﬁﬁqﬁ:;gnj:rii:ic:l?s exactly as you specify.
for quality pre-owned
e Critical and expedited services ¢ Leasing / Rentals / Demos

eq ul p men 1- * In stock / Ready-to-ship * ITAR-certified secure asset solutions

Expert team | Trust guarantee | 100% satisfaction

Artisan Technology Group

(217) 352-9330 I sq|es@qrﬁsqnfg,com I Qrﬁsqmg_com All trademarks, brand names, and brands appearing herein are the property of their respective owners.

Find the Curtiss-Wright / Systran / Digital Technology DTI-1121 at our website: Click HERE


tel:2173529330
mailto:sales@artisantg.com
https://artisantg.com
https://www.artisantg.com/Embedded/83981-1/Curtiss-Wright-Systran-Digital-Technology-DTI-1121-MIL-STD-1553-ISA-Module
https://www.artisantg.com/Embedded/83981-1/Curtiss-Wright-Systran-Digital-Technology-DTI-1121-MIL-STD-1553-ISA-Module

DTI-112X
User Manual

for the PC-AT
Document No. T-T-MU-112X##HH-A-0-A2

i N i N co S i [

=l Artiééﬁ' Téchno[é’g')‘i 'éroupé’-‘ "Qtja}lity In's‘t‘rUﬁTéntatiO’h".’.f'Guaragﬁ"t"‘ééﬂfl (88£T88—gou RECE"[“v%lww.a%rt'rsan%g.corEr'r”‘“wj




Ll ArtisEa‘n ‘Te%hnol%gy'G Toup -“Qu*al?t’y Insztr'um'eLtatio‘rTT’.“.’"'Gﬁuarar?teed r (888%“88’-’8%3U Réff‘l ‘W%Nw.ar%tisa‘rit

i
g

.com

g_a__,ﬁ.i .% E;‘; ,,,,, _.E

| S




1095-25T (L£6)
VSN 890€-ZevSy HO ‘uoikeq
SNUAY USPUI'T 971§
uoperodio) NVIYLSAS

L661 V1 A[nf :pasiasy

"paatasaI SIS [y “uonerodio) NVYLSAS L661 WSuAdope

‘asodind renoned e 10§ sssully pue Aj[iqejueydiour o sonueLes parjduwi ot ‘o)
payru] Jou ynq ‘Furpnjout ‘[erserewr pajurid s[y) 03 preSar yum pury Aue Jo KJueLiem ou seNew NV 1SAS

900U INOY3IM SITUBYO SYeW 03 JYSH SY} SIAISSA NVYLSAS "SSIOBINOORUI 1O paumsse st Aj[iqisuodsal
OU “I2A9MOY !31RINOOE 3q 0} PIASIIS] SI PUB PaYooyo A[[Iyares ussq Sey JUSWNOOP Sy Ul UOIRULIOJUI 9y ],

dOM3dO04

| (888) 88-5OUHCE | dww.Artisantg.cofn |

dnteed

Lchnélogyérou&-@uélity Instrumeéntation-Guar

AT

Artgé

-




[




IVANVYIN 938N X2LL 1L t 21661 WbuAdon \\N\Nﬂ@ mu%,

......................................... k@wwmwom Ies[)/pesy Iauno) HQFEOHGH —61 uvwmmwcﬂm 1Z'€
1S9, U[-)[Ing ISAISISURL] /15SY ISISBIN — 81 1915139 0T '€
o o St A.m Mloﬁv 1Y 109[9S SSSIPPY [BUIULIS [, .HOﬁQOE — L1 hOHmMWOMM 61°€ mmi
P —— (61-0) 14 1990 SSAIPPY [EUIWLIS, JONUON — 9 115139y 81°€ |
...................................................................................... anomom —¢1 huwmmwom LI'E
015189y [01UOY) [RUTULID ], JOJUOIN — §1 JAISISSY 91°¢ e
1015180y 1050y Joun ] 1Y — € JISISoY S1°€ o
*** 19)S189Y pUBMIWIO)) 1989y — ] J0IS130Y p1°¢ ot
......................................................................... vammwom wes Lig — 11 anmmwvvm cr'e
.............................................. h@am_MOMH SSOIPPY [BUIULID], 9J0WSY — (] .—Oummwom AR>S
............................................... hmemwoM s[qeuyg u&ﬁ.ﬁuﬁu pIepuElS — 60 aOammwOMH e
1018189y 1050y /smyels 1dnusu] Aot YSrg — g0 1918189y 01°€
........................................... Hvammwum o[qeuy ”—Qﬂ.ﬁvwﬁm %ﬁ uoﬁhnmu:w-m — 10 uvummwom 6'€
...................................................... uuwmmwom IsI0g OﬂOSO u&ﬂ.ﬁoﬁum —90 hOHmmwoMm g€
g-g ISI3TY PIAISOY PUBWINIO)) PI[eA ISET IO PUBTIIO)) JUSLINY — G0 JISISey L€
" " 10JSIBSY PIOM, (IS, UI-YINg) HY — 0 11818y 9°€
G T s eeensesersaasanencans .Ho“-wmwum OHNQEOU wﬁmzo d — €0 .Bammwoﬂ.m S'€
g T .Huumﬁwqm YOO[§] PUBWIWIOY) JUSLINY) — Z() k&am_wum v€
o S R T k@pwwwqm snyeg — 10 uon_woM cc
: 1015139y [onuo) — () JISISoY 7'
MIIAISAQ '€

.......................................................................................................................... SYALSIOTE 0°€

SI0199UU0Y)) Zf PUV [f o3 Surjeso| 9°C
................................................................................. pIeog XZI[-LLd 2y ME:SmGH Sz
............................................................................... wzm 05 OH xN~ M Oe WEHUOSOU .V.N
s[oAaT 1dnurayuy AJLoLid ySIH pue prepuels SUmRS p'¢'T
.......................... QO@HE.HNHM %HOEOE m. MN
$S2IppV 1918189y nding Anduy 7°¢°7
............................................................................. wmuhﬂvmu< bOEOE NWﬁm M.M.N
................................................................................. WOQOH_.HRVW OHN?/UHNH:H Oﬁ WSHHDW M.N
- preod XT11-11d oy Sururwexy pue Supypoedup) 77
................................................................ MAAIIAG 17

JdLIvLS ODNILLID 0T

................................................................................................. mﬁOWHNOGMQQQm U.H.Nom .v. M
......................................................................... Ohdgom 0>mmz0:O.HQEOO W.M.M

Qi-»Quaﬁity In%t-ruméntatiéﬂw:.l@uara%tééd‘l (88§)~88-SOU R&CEJrv\}lww.g\rtis‘ahb.corgnm»

~Group

\n
“0
—
ity

..................................................................... seserctnsanas AHHmv 1S9 u-Ing €' 1
A3ojopoyiey 1dnuyuy ¢ |

[

..................................................................... uonoun{ [BUINLIS], IONUOI Z'¢ ]
suondQ Joffonuo) sng papuedxqg ['€'] ;
............................................... seImes ] preog €[ ,
....................................................................... AV Hod [en Proq-u0 X1 [-1La Z'1 .

............................................................................. OO«HQ@MMM@WS ﬁuugﬁm .H . ,m .M
................................................................................................................... BOTIHO\VO M . ﬂ

NOILDNAOYLNI 0’1 =

g
ks
5
g
m
=
g
E
=
&
15}
§
~
£
[=
3
1
(48]
(a1
* Artisar-TFechndlegy

SIN3ILNOD 40 319Vl




TABLE OF CONTENTS

Gt

3.22 Register 20 — Autodecrement Interrupt Counter Register .......c.coceeevveeeeernnnen.. 3-18

4.0 INTERRUPTS ...ttt et et e et se s e e s v sasaaaba st e sesesmasbasanssssneseesasssessansnsessnes

.1 OVEIVIEW....eneirieiiceeiecescte s entte s ae st s et es s ete s tr s s st ssbesesonnonssarssassntoseenessonesseaenesnenan oe
4.2 Software-Programmable REZIStErs ......ccccvcurirereeieccrieceeceeeeeee e
4.3 Hardware-Selectable SWitChes...........o.evuvevceceneereeeieceeseseseseeeeenseeeeenns e
4.4 Location Of Interrupt Service Routine
4.5 INETTUPL QUEUE .....cvveeerimiiirr et e et estsesee s s e stesesns st sssrmsrsssesssasasasenosensees
4.5.1 INTEITUPE STALUS «..ccooeeecteccicreere e teaeressre e bt nese st s e e
4.5.2 Pointer .............
4.5.3 Tail Pointer

5.2.4 Command Word Two
5.2.5 Data Pointer

5.2.7 Status Word Two
5.2.8 TAIl POINLET .....ecuirieeeeeneierrer et tesers e sebe bbb
5.3 Linking Command Blocks
5.4 BC Functional OPeTation .........cccccceieurirrieesenreresesesesessetesssssesisemesessstsssssesemeseseenenone
5.4.1 BC-to-RT Transmit

5.4.2 RT-to-BC Transmit ...........c.eereeen..

5.4.3 RT(B)-to-RT(A) Transmit
5.5 Interrupts in the Bus Controller Mode ..........c.oueeieeiiececiieeeeeeee e e e e 5-8
5.6 Mode Commands in BC MOGE ........c.ccoovrieriereererceeereeseeiet et es e eneees 5-8

6.0 REMOTE TERMINAL MODE

6.1 OVEIVIEW ..ottt et nsie et ene st set et e s ses s st steme s ssmaeseeneeeseeeenras
6.2 Host-Programmable Registers
6.3 RT Subaddress BIOCK.......c.cccoiieiviniiiinnnieeee e eeeesse e ses e eeaee st sesaaeane
6.3.1 Control Word...
6.3.2 Message Status Pointer
6.3.3 Data List Pointer
6.4 Message Status Word
6.5 RT MOAE COAE .....oveeeerececrrnerernesssestieseese e tete e e esese e eseeesessesessstensssasasssesesens
6.6 Mode Code Response Block
6.6.1 Control WOTd......cucieeeiiniriiieereterere ettt eesas e sessseenete s s e s
6.6.2 Message Status Pointer
6.6.3 Data List Pointer

7.0 MONITOR TERMINAL MODE........ccotrieinrerrnnsereseeensecsessessssosesseseeseeseseseesessessenasen 7-1

T1 OVEIVIEW ...ttt st st st e e see e e seeaseesesssessees s e e st e e e ee e e 7-1
7.2 Command Block

7.2.5 Status Word One...........oeuevennn....
7.2.6 Status Word Two
T.2.7 TAIL POINEET <.ttt oo ee e eee s
7.3 Monitor Error Detection

Copyright 1997 . il DT1 112X USER MANUAL

kst

tisan@g.congﬁw -

¥

W, a

oy,

EE 1w

Louatty Instrumentatidn-..- Guarahtecd | (888) 88-SOUR

ogy-Group

i

Lo Artiéa»n fl'échno




TVNNYIN Y3SN XTLL 11d i 2661 Wbukdon \\N\.mm\w
ol - S e L L muw.mwmoz hOHNMQQO ¥'6
@l@ ...................................................... mmugaeoo mm000< HOHWmWOMH\bOEOE m.m.m
Wlm .................................................... wﬂvﬂdEEOO HNO_HAKVDxm ﬂvé QEOW Hmurﬁ N. m.@

T < S L SR I SpURWIWO)) %u:n—D 1'S6

=G T s rBMIJOS momumo.ﬁwwmg ayr WEwD £6
Go "o 150 U[-I[INg JOAIOSURLL — T 359 01°Z6

o S 1891, HQ:.EQ—GH —6I9L 626

T T 189, hoummwom — 81591 86

6™ "1S91 0000 an[eA — LISSL L'T6

7o s 1501 SEES ON[BA — 9 19 9'7°6

o s 1501 VVVV 9N[EA — S 1531 $'7°6

e s 19L UG [IV — b 10U 426
B BRI 1891 8, ] wgvﬂﬁa}w'mﬂwoh €T6
iR R R AR IR 1591 5.0 WEM.—ma'lNqurﬁ 776

N ICTIST R SPSSSSS 1S9 SSIPPY NV — [ 159L [7°6

[ e R Rt 101 7°6
[ " R MOTAIBAQ ['6
[ e R SOLLSONOVIA 06
¢M|w ......................................................................... N O_Qsﬂunm kOHmﬁOE mﬂm F.OW

lew ......................................................................... ﬁ D~Q§xm HOH«GOE mﬂ-m W.Ow

ON..% ................................................................. m Omﬁmﬁqﬂxm .—NEEOH. D“—OEDMM W.W.w

Wle ................................................................. N Qﬂﬁmguﬂm .—NEEOH QHOEOM v.ow

MNIW ................................................................. M Qﬁ@gxm —NEEHOH QﬁOEQM m.ww

mﬁlw ..................................................................... N D,—Qadumm .H®=OH=HOO mﬂ-m N.O.w

W~|w B .H Oﬂagxm .HQ,:O-H:MOO mﬂ—m ﬁ.ww

w~|w R T T T T T L L LR L L L L Ty eyt wg—kow~< W.w
Wmlw ........... wgwwmooo.mm GS.MH-.HWOAH W.mw

@le ......................................... ..&mmm OH NHNQ WE\VNW Wm.w

Wﬂlw ............................................................. mhoumWMQMH kOHmﬁOE mﬁ—m mq_ﬁﬁoq .V.W.w

m.mlw ........................................................................ s ) mrrm MwmQ B WEGOQO M.W.w.

WHIM ........................................................................ m-ﬂoawlﬁzm .NHNQ wﬁ..—N.—.—_NmezH Nm.w

‘Vﬂlw ............................................ mvﬁuoﬂm ﬁvAHNHHZ&HOU HOHmHHOE Qa MEN:.NMHMHHH ﬂ.m.w
U butus S0P ose oSO Sl POl JOJUOJ S ¢°8
Nﬂlw .............................................................................. wEmMOOOkﬂm ﬂﬂ“luwom .V..V.w

Nﬁ lw ............................................................................ mk@ummwum rﬁ,m wsﬁﬂcq m..v.w

NMIw MeseevErrcnasssr ettt sstenssosntaroncnatasastrnesanen UQHO.N%AHN.H,H Dﬁ_. Ou. .NHNQ WSN:.N—H_...QM N.Vw

WIW 4400 esnenesetoanansseransatecresarrananasasnarn mvﬂcoﬁm OmﬁOQwOM OUOU Qﬁoz\mmﬁhﬁﬂvdaﬂm ﬁ..vw

Qg T et SPOIN [EUIULID]. SJ0WSY '
WIW T esaaetaseses et traneatsestn TRttt sranbeTTRsassaReRecesarareatEonLEES WEWWOOOHAM ﬁ,ﬂ-&lumom v. M.w

Wlw .................. . mhﬂummwﬂﬂm kQ_ﬂ—OH—H—OU mﬂm m&v&oq M.M.w

Vlw ........................................... ....@OHONMQ.N.HH. 00— OH SMQ wENMANﬁﬁﬁM N.Mw

le .................................................................................... Hmm—mﬂ—m e WEHMO.NO .H.Mw

Dng i e PO JO[[OXUO SN €'
le ................................................................... 05030 ngDHQM 06 WEHNQHU N.Nw

~Iw ....................................................................................... mm000< bOEOE ﬁ.Nw

.le ....................................................... mhﬂww~w0‘m vﬂﬁd boauz ﬁkﬁO@lﬁo 05 wsmm000< N.w
[ bt e b MSIAIOAQ 1°
[ e ONINNVID0Nd QIVOS 0°8
@lh ......................................... mHQAEQMGH ﬂawg OOQO—ATQW —NQOMHNHOQO ~N£EQH HOH_QOE w.N.
@lﬁ ................................................................................................. WEWWOOOHAM ﬁ—.ﬂm&—mom B.N\
Gm s UOI9[[0)) BIRC] 9'/,
G, T e muowm.mwu.m ~NE§O 1 I0JUOA S L
e Tt Rt s e SIagng ered b/,
SLNILNOD 40 F1avL

o
esggd

\}vww.grtisér%tg .cogw -

$ou

88

7

£

!

o T |
Artfsan"T%chné'logy’(ﬂSrouﬁ’“qua{Iity In‘strumzentatibw.t: é;uarémeedil (88

i




TABLE OF CONTENTS %,k
9.4.1 Parameter MESSAZES ...c.cevvereeersiereerinrnrenerrrneraiesessrestosessesesessessesssssnenenns 9-13 : *
9.4.2 Status Messages. Lol
9.4.3 TESt IMESSAZES..cueeeeerrecreiieeecneeieeeeeraennerneorsessanassnerseassersnesssassansasssnsnns

0.5 EITOT MESSAZES ...vvvieierireeirereerteeieneenseareeessssestesaesssararassresssesssesssesasesssessssasessensnns
9.5.1 Memory Test ..
9.5.2 Register Test
9.5 3 INEITUPE TS ...t se e aas -
9.5.4 Transceiver BUilt-In Test........ccorvecreerrernresrrseenseesssssnesssssessesssssssnssessanns 9-16
9.6 COMIMAIAS ....vvveoresrereeesererenssesssessnsssnissssssssasssesssssssssessssssssssesssssasesssessessssssssnsssmoes 9-16 -
Fem :
S
2
£ R
£
s
an
2
m -
D
g
3
2
el
©
]
>
He
el
-5
IS
c
]
CE
2
>t
>
L&
e
>
ok
%)
)
L8 L
2t
£l
D
b
<
,.; a
2
<
!
&mﬂ\m\\ Copyright 1997 iv DTl 112X USER MANUAL ]
g




TVANVIN ¥3sSN X211 11a A

............................................................................................. Okaogw HOﬁﬁObﬁOU m:m
................................................................................................... 0,5050 HQ@OHAHH Oﬁ

................................................................................. SIMIONYS [PUTULIS ] JONUOJ
* SISJUIOJ YOO[g PUBUIWO)) [EUTULIS ] IONUOIA
.............................. PIOA\ [0XIUOD 3PO7) PO
.......................................................................................... mu.,mm v.HOB masm memmoz

............................................................................................... $300[g SSRIPPEqNS-T Y
- " SUDUIT 3jo0[g puBWIUWIO)
+a3e101g TIR(] Snondnuo))
...................................................................................................... M%NMOQ MEEH Om
1015180y pIop [0U0)D
2IMPNNS IS[[ONUOY) Sng
anon() 1dniau] A0 PIRPURS
........................................................................................ $53001g wmstuﬁH

€-8 amn3ry
7-8 231
[-8 231y
-1 931
€-L 2131y
T-L a3y
[-£ 23]
§-9 a3y
-9 2In31g
€-9 am31g
T-9 231y
1-9 am31q
-6 a3
¢ a3y
€-g om31]
T-§ am31g
[-G 231
T- om31y
-y om31g

** 1015189y 191uno)) 1dniIsiu] JusSwDIsepoINy (Z-¢ sy

................................................................... HOHmeOMH .H.NO.—HU\.@.NO.NH h@Hgoo HQEOHQH m.—..lm QHDMM'.H

Q=g et s 19151393 1891, UL-)[INg IOAIISURI] 9SIY IISBIN S1-€ am3r
C-g wremeese e Q-] € SISSAIPPY [BUILLID], SJOWSY PIII[OS JONUOIA £ [-€ u.:._wm e
PL-g e s G- SOSSAIPPY [BUIULID ] SJOWY PIOS[IS-IONUOIN 9[- SIS
o) SR RS 10)S150Y [ONUO)) [PUIULIS] IONUOJA ST-E . N3]
o0 ot S T e e IR LR I MOHwMWOMm 1959y hogﬂmr—.. 14 pi-€ Qhﬁwwhﬂ
ZL-g s " 1015189y pUBWIWO)) 1989y ¢1-€ oInSr]
Zm T s 1018150y WIS 11g 7[-€ omSig
R R huum_wqﬁ SSOIPPY [BUIULIDY, 910Uy [[-€ ou_um_ A
Q=€ "rrr e 115150y o1qeuy dnusjuy prepuels Qi-¢ omSig
G T s hO“—mMWOMH 1989y /SRS Hﬂgoﬁum b— IOLI m-&w-m 6-€ O.Hﬂ—wm g
G T kOuW«WQMH s|qeuy u&go“_.ﬁm %ﬁ 101 hnmlﬂwum 8-€ 2 hswm q
L T s kme_MOM Bmog Oﬂ@ﬂo uQEOHE L€ 2 .H.wa g
L ey 131SIS3Y PAAISOSY PUBILIO)) PI[EA ISB JO PUBUIWIOY) JUSLINY 9-€ AINTL]
G T e uOum_wovm pIom u_m m-m Q.Swﬁnﬂ
G T s h@wmmwom QHNQEOU ws=0nm P Oswﬂm
P T hOammwo,m Jo0[g PUBLINIO)) JUSLINY) ¢-€ 2. Hﬂwa 1
M.. m ............................................................................................................ hOmewo.m mawwm N|m ) b.—w~ rvm
| e e R R S IR IR T LU IR ISR .mo“m«wo,m [onuo) -€ 9. HBM~ A
LT  Supdno)) 1eumioysuery -z oInSi]

wuN ............................................................ WC.:Q_;OU uoo.HmQ 11-2 ogwﬂm
g oA HQEOHE bmhomhm Qw.mm 01-Z thwmm
G T [OAYT HQEOHGH bEO~ 1J pIepuels 6-Z 3 HDM~ g
Grg T s palqeuq g uoniued pue pa[qesi | Uoniued 8-z smSig
e T e ps[qesi(J 7 uoned pue psjqeug | uonnred /-z a3y
g e po[qeuy suonnEd Wog 9-g omSig
o T "X3Y (710 SSIPPY EQEO bs&: S-T o.:._wm o
/At R TR L L R F SRR x3Y (0E0 SSIPPY uﬂ&uﬁo \HSQE -7 2 uﬂwm A
e T 0000:00050 wﬁﬁom SSQIPPY 9sed QANRWNY €-7 o.swmnm
Qeg s 0000:000C10 SRS £1030B] SSAIPPY AJOWA aseqg 7-7 oan3i]
g s preog XZ11-LLd oYL 1-7 amSig

S3dNOIld

SIN3ILNOD 4O FNgvl

dzl (888’)’88-$OU£CE t\ilwwgrﬁsar%tgcoﬁﬁr o

dntee

Quaflity Inﬁstruﬁ%ntati%n;’;:'z‘ éuar }

pé

!

= Artisan V"I'iechnc‘)drogy/(’\;rou




TABLE OF CONTENTS o
Table 1-1 DTI-112X Board SpecifiCations .........cecveeerierevrriteririiriieictistieieesreaesiesssveseesnesnessenssssenes 1-3
Table 2-1 112X J1 and J2 J/O COMNECLOTS ......coccueemierricrrrrrrerrereseeeseieesassenessesssessesesesssssesessensnrares 2-8 B
Table 3-1 Register 00 — Control REGISTEr..........coviimvencmenmenerrrereerer e reee st ere e sersesasenssens 3-1 %m
Table 3-2 Stats REGISEL .......covviiiiiiicieiieeccciete et s s e e s s eses e e et nnnin 3-3 St
Table 3-3 Polling Compare REGISIET .........cc.cvvireururrrnnrecenarrereseseseeesscesssesesssssssassssesssssssesmsinons 3-5 -2 |
Table 3-4 Bit WOrd REISIET ......coveviuitiieciiicceeenerererieseeeitresanesste e esessstasessssssasssssessassnssssssensaes 3-6 8|
Table 3-5 High Priority Interrupt Enable RegiSter.......cccreieievicciiieieeiees it 3-8 =
Table 3-6 High-Priority Interrupt Status/Reset ReZIStET ......ccceureecrereereeerrereeieereeenseesiese e 3-9 %.,W
Table 3-7 Standard Interrupt Enable REGIStEr .........coovevrernerenrieierereeececeessee e sens s 3-10 il }
Table 3-8 Remote Terminal Address Register. 3-11 il
Table 3-9 Monitor Terminal Control Register ..........ccrevereveriesrereeenereenenns .. 3-14 g
Table 3-10 Master Reset Transceiver Built-In Test REIStEr .........o.ccuieireernerrerrerrececererecnnene 3-16 ,% :
Table 3-11 Interrupt Counter Read/Clear REISer ........coevueverrueirerrerereereeesieeeeese e esvesssssenns 3-17 81
Table 3-12 Autodecrement Interrupt Counter RegISter...........oeureeueevveecerennreereeeeenns ceeeveneenans 3-18 %Ww
Table 5-1 CONtTol WOrd REZISIET .......cvu.vereeereeeeoreceneeeseeeseeeeeessesseesssesssssessessssssssssssssssssssseseseeens 5-3 %zmon :
Table 5-2 Causes Of INTEITUPLS ...c.ovvvererrererreressiesssssesressessessessssessessssssssssassaesesenssseosssesessessroes 5-8 I ®
Table 6-1 RT Subaddress CONrol WOTd.........cucueeecueeresimeeceieiacsecesessecsessseesesesseeesseesssaseesessasens 6-3 L
Table 6-2 Message Status WOrd BilS c.....c.cveererenrerneerrinsrnrsiesesiesesse s ssessss s ssssessssesesseenens 6-6 S
Table 6-3 MOAE COAES ....ouvuererencrermetreneseerenesseeessssssse st tes s ese st s s s s s sssasss tensessemseneaseneeas 6-7 e
Table 6-4 Mode Code Control WOId .......c.cvviiimiiiiivimncriniei st cetstreetesseetessssssssssseesessassesesenns 6-9 %m"
Table 7-1 Monitor Terminal Control/Statls WOTd .........cceeviecerivnieeeeeenseeeeeeeeeseseeesessesseesessasesens 7-3 =
Table 8-1 Loading the Bus Controller REGISLETS........c.vvmvuiriieierieiieeereeeereereeeseeeseseseesesseesessessnens 8-5 =5
Table 8-2 Function of Response Blocks ............... .. 8-6 . m :
Table 8-3 Load Bus MORitor REZISIETS ............ceervereesioreeeeaeeeeeeseeeeeeseeseeees .. 8-16 =% |
Table 9-1 Ranges for BASE Command Parameters ..........c.oueeerereeeeeeceeeemecesecseeenessssseensssssenen 9-5 2z
Table 9-2 Test Names and NUMDETS ......c..cureerrusnrsssessnmssesienesesssssesssessssssesssssessessssesssssssossessseeas 9-8 ¥
Table 9-3 Memory Enable/Disable ...........c.ccoceieoirirernieeseeee e eesenee 9-9 a8
Table 9-4 Definitions of Parameter MESSAZES .........ocveeierereerireeneeeeeeeeeseesesseesssrssssseessssesssessssanns 9-13 w
Table 9-5 Definitions of Statis MESSAZES .....ccevureerererrereriieieiiereesteseeseenesesesesesseesoseresssssssseseans 9-14 O |
Table 9-6 Definitions 0f TeSt MESSAZES.........cueruerveeresirecsserereeeeeeseseesessessesssssesessessessassesssses s 9-14 éw .
o
na
L5
<
&\MM\N\N Copyright 1997 vi DTI 112X USER MANUAL )




TYNNVIN ©3SN X2t 1 1Ld L-i 2661 WbuAdoo \\N\.Nm.w

‘1amod pue aseds preoq sjqe[reae 03 Surpiodoe

‘spIeoq jo Ioquunu 9y} 9sea1oul Affeuondo ued 1osn Y, "spIeoq Auew I0J ssaIppe Surels
aures 3y} Jo 9sn Juimol[e ‘ps[qesip pue pa[qeus aq ued NV X711 YL “Yo0[q Alowew
Y3 Jo ssaIppe Sunels oy os[e Inq ‘(7€ PUe 91) NV Hod [en 9y} JO 9ZIS )

AJuo j0u duLyop 03 NOK smof[e X711 3Y) ‘Sjueurarmbar surajsAs Jo sSuel opim © 195w O,

‘sjuswraxnbar 1asn oryroads joowr
01 pard)fe 2q Aew UONEINSIJUOD VY 9YJ, “Sulpuey e1ep 20ueyus 03 paIsye 2q ABw 9ZIS
VY UL AV HOd [en(] JO SPIOM ¢ surejuod Xz11 a1 ‘Surssacoxd ozmuurxew of,

VY Hod fenQ pleoq-uQ Xeti-l1a 2’

(919 ‘ST *SLY ‘sOg) siuwowee S[dnmpy o
sosnq e1ep geSST-ALS-TIN S[dnmN o

:Surmoroj sy axnbai jety) SJUSUIUOIIAUS sossedUWoous UoHENIs STy, 150y
IV-0d swes 2y} £q pa[[0nuoo are s [T SN[l UsyM SATIOSLS OS[e ST IMIOYDIR Sy L,

Surxepuy

98e10)s BIRp O[qRIV9[OS

uoneoo[[e doeds Krowsw S[qeLIeA
Burjjod onewony

Buissaoo1d oFessow o[duyny

s3s17 3dnarojug

“UOTIUSAISIUL 1SOY INOYIIM pajerodioour

on ued suonnjos Suimo[og ay [, ‘Surssadoxd jsoy jo 9a13ep ySiy v onnbor ey suoneordde
UT [O1ILID “UOTIUSAISIUL 1SOY INOYIM pajeIodIoour 9q ued sUONN[OS 3sIY L, “Iseopeolg

pue ‘SpOJA] 1sBOpROI ‘9P0J SPOW ‘SUOTIONIISUT [RUTULIS) 2)J0UISI-0)-[RUIULIS) SJOUIS]

Pue IS[[ONUOI SNQG-03-[BUILLID) SJOUIST ‘[BUIULIS} S}0UIDI-0}-I[[OTIUO0D SNq :SUCTIN[OS
Surssoooxd panquysip Suimofoy oy syruwad IM3oSIIYOIe SoueuLIojed 4y31q S, XZIT 9UL

aouabijau] paoueyug L't

"Suryodar eyep nySurueow pue ‘sisAjeue

UOLE[NWS ‘[ONU0d WASAS gESST-ALS-TIN 1°[dwod J0f asn Asea pue AN[IqIxay
sptaoxd senriqedes pue soimges) s[qeloafes-oxempiey jo pue sjqewweiSord-aremyyos
Jo 93ue1 opim V "NVY HO0d [end S[qeulop & pue s19js13al [euraiur ‘axmonns idnueyur
s[qewurer3oxd ‘S[qIXa[J © BIA AJROIUNWIWIOD X7 ] Pue 108s9001d 3150y [ V-Dd SUL,

“JEUTULI3) JOJIUOW JO [RUIULID) SJOUIAI “IS[[OIIUO0D

snq gESST-ALS-TIA & S dui [eax ur 91e1ado 03 350y Ly-Dd 243 S9[qeus X711 oY)
‘suoneotjdde 1soy sjdn[nw yim syueuruonAus soueurioyrad ySry Ioy pouSisa(y ‘sng vie(q
eSS T-ALS-TIN © PUE 1S0Y TV-Dd © U9am19q S0BJIUT JUSIIf[ojuUL Ue ST X7 [-LLJ YL,

MBIAIDAQ |°L

NOILONAOYINI 0'L

o

ritg.com-—

H

.artisa

teéull (888) 88-5OURCE  uw

nstrumentation éuaré“n

i)
2

H
¥

p%'?QUa{Iity |

Esrou

h

1

[

i

Artisar Technology

N

Bk




INTRODUCTION

The Dual Port RAM is accessible directly from the bus or the on-board MIL-STD-
1553B. Since byte READs and WRITEs produce unpredictable results, access all Dual
Port RAM in full-word transfers

1.3 Board Features

1.3.1 Expanded Bus Controller Options

The 112X initiates and controls the execution of multiple lists of bus instructions. The
112X also emulates the instruction execution and the specific timing relationship on the
MIL-STD-1553B Bus without host intervention.

1.3.2 Monitor Terminal Function

Serving as a monitor terminal, the 112X monitors a specific remote terminal, a group of
remote terminals or all remote terminals.

1.3.3 Real Time Remote Terminal Emulation

The 112X responds to bus instructions in real time, easily handling the traffic of a
100 percent loaded bus. The 112X is capable of transmitting, or receiving and storing,
1000 bus messages of 32 data words each.

1.3.4 Interrupt Methodology

A sophisticated two-tier interrupt methodology is permits the customization of interrupt
handling to meet the demands of specific customer applications.

1.3.5 Built-In Test (BIT)

The 112X ensures the functionality of each board with a self-test. Self-testing is
performed by passing data through the transceiver or data loops. With data loops, data
need not go from the 112X onto the MIL-STD-1553B.

1.3.6 Comprehensive Software

The application provides ergonomically designed, menu-driven software for the 112X. A
help screen-oriented Diagnostics and Command Library provides compatible tools for
the developer.
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GETTING STARTED

| swet [ swez || swes || swes || swes | QEEJ -
- [ — — - ,
= 0 O =
1 == I H )
[ 1] [ 11 [ N N [ ]
| | ]1 3 10O 3 3 -
[ I L I I il Il |! I  — —
(| ] | | | 11 | Il N
Lz .
(IO A :
Figure 2-1 The DTI-112X Board £
@.U NOTE: Labels MSB and LSB denote the most significant and least significant bits, w
respectively. oA
}% u
3
~g
2.3.1 Base Memory Address 8
The 112X requires a full page of unused memory. Switch Bank 1 sets the Base Memory m
Address. Figure 2-2 shows the factory-set Base Memory Address 0D000:0000. 5
©
-0 |
o
g
s
1= OPEN £
0 = CLOSED Ll
g
SWB1 g
e
Figure 2-2 Base Memory Address Factory Setting 0D000:0000 £
Figure 2-3 provides an alternative example for Base Memory addressing, using Address Z
1

0E000:0000.
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GETTING STARTED

2.3.3 Memory Partition
Switches 4 and 5 of Switch Bank 3 set the Memory Partition. Switch 4 sets the first half e

of the Memory Partition (X000:0000h to X000:3FFFh). Switch 5 sets the second half of
the Memory Partition (X000:4000h to X000:7FFF). -
The amount of Dual Port RAM available for data handling can be altered to 32K or 16K
words by changing the switch settings on Switch Bank 3. Two memory partitions can be
created.
To enable both partitions, set Switches 4 and 5 to the CLOSED position as shown in _
Figure 2-6. ~£ |
€|
2
%M E
W i
E
Switch 4 = Partition 1 w
Switch 5 = Partition 2 w
1 = OPEN (disabled) -3
0 = CLOSED (enabled) -8
8
SWB3 'z :
Figure 2-6 Both Partitions Enabled @m
To enable Partition 1, set Switch 4 CLOSED and Switch 5 OPEN (Figure 2-7). ?.m :
5
|5
=
K
Switch 4 = Partition 1 =l
Switch 5 = Partition 2 3
1 = OPEN (disabled) ol
0 = CLOSED (enabled) £
®
SWB3 g/
<

Figure 2-7 Partition 1 Enabled and Partition 2 Disabled

To enable Partition 2, set Switch 4 OPEN and Switch 5 CLOSED (Figure 2-8).
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GETTING STARTED

IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ N/A
3 4 5 6 7 10 11 12 15

SWB5

Figure 2-10 High Priority Interrupt Level

@ NOTE: Do not select more than one interrupt level at a time.

2.4 Connecting the 112X to the Bus

The 112X is connected to the MIL-STD-1553B bus using either a Direct or Transformer
Coupled MIL-STD-1553B VF Cable assembly (available through DTI). Both coupling
types are available on I/O Connector J1. To change the type of coupling, change the
cable configuration.

Use Direct Coupling if the distance between the 112X and the MIL-STD-1553B bus
equals 12 inches or less (Figure 2-11).

DTH-112X

78
OHM
t—{ Terminator

TJerminator|
{If End
of Bus)

MIL-STD-1553
Device

Figure 2-11 Direct Coupling

771 Artifan TdchnologyGroup EQuality Indtruméntatidn.... Guarahteed | (888) 88-SOURCE | www.aktisantg.com-—

@ NOTE: Buses A and B must contain two 78 OHM terminators if not connected to a
device or MIL-STD-1553B bus.

Use Transformer Coupling if the distance between the 112X and the MIL-STD-1553B
bus exceeds 12 inches but no more than 20 feet (Figure 2-12).
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GETTING STARTED

receiving the Pin 3 signal, all current activity is aborted. The pin can
be connected to the RT Command Strobe OUTPUT of an adjacent

112X in use.

Pins 5-14 Reserved

Table 2-1 112x J1 and J2 I/O Connectors

J1 DB-15S J2 DB-15S
(insert in top of bracket) (insert in bottom of bracket)
Pin Signal Pin Signal
Direct 1 BUS A DATA 1 D.GND
Coupled 2 BUS A DATA* 2 SYSF
3 RESERVED 3 COMSTB*
4 RESERVED 4 EXTOVR*
5 RESERVED 5 RESERVED
Direct 6 BUS B DATA 6 RESERVED
Coupled 7 BUS B DATA* 7 RESERVED
8 CHASSIS GND 8 RESERVED
9 RESERVED 9 RESERVED
10 RESERVED 10 RESERVED
Transformer 11 BUS A DATA (L) 11 RESERVED
Coupled 12 BUS A DATA*(L) 12 RESERVED
13 RESERVED 13 RESERVED
Transformer 14 BUS B DATA (L) 14 RESERVED
Coupled 15 BUS B DATA* 15 D.GND
g.mﬁmm\ Copyright 1997 2.8 DTI 112X USER MANUAL
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REGISTERS

Table 3-1 Register 00 — Control Register

Bit

5-6

10

11

12

13

14

15

Function

Retry on Bus
Controller Message
Error (RTYBCME)

Retry Count (RTYCNT)

Channel A Enable
(CHNSEL /BUSAEN)

Channel B Enable
(BUSBEN)

Retry on Alternate Bus
(RTYALTB)

BC/RT* Select
(BC/RT)

Enable External
Override (EXTOVR)

Bus Controller Time-
Out (BCTO)

Subaddress 31 (SA31)

RT Address 31 (RT31)

Reserved

Description

In BC Mode, Bit 4 enables automatic retries on an error
the bus controller detects.

In BC Mode, Bits 5 and 6 program the number of retries
(up to four) to attempt:

00 = one retry

01 = two retries

10 = three retries

11 = four retries

In RT (or MT) Mode, setting Bit 7 enables Bus A. In BC
Mode, Bit 7 selects the communication bus:

1 enables Bus A

0 enables Bus B

In RT (or MT) Mode, setting Bit 8 enables Channel B .
Bit 8 is undefined in BC Mode.

In BC Mode, Bit 9 enables an automatic retry io operate

on the alternate bus. For example, if operating on Bus A,
with two automatic retries, the retries occur on Bus B. Bit
9 is undefined in RT (or MT) Mode.

Bit 10 selects the 112X operation mode:
1 =BC Mode
0 = RT (or MT) Mode

Bit 10 must be reset to 0, when shifting from BC to RT
(or MT) Mode.

Bit 11 enables external override (used when operating
multiple boards). Set Bit 11 and ground the external port
Pin 3.

When the 112X is a BC and BCTO = 0, the 112X allows
an RT up to 16ps to respond with a Status Word before
declaring a bus time-out. If BCTO = 1, the 112X allows
an RT up to 32ps to respond with a status word before
declaring a time-out.

When SA31 = 0, the 112X recognizes a command word
with either Subaddress 0 or 31 as a valid mode code.
When SA31 = 1, the 112X only recognizes a command
word with Subaddress 0 as a valid mode code.

When RT31 = 0, the 112X recognizes RT Address 31 as
a Broadcast Command. When RT31 = 1, the 112X
recognizes RT Address 31 as a normal terminal
address.

&

NOTE: Bits 1-6 are undefined in RT (or MT) Mode.
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REGISTERS

Table 3-2 Status Register

Bit Function Description
(SRQ) result of writing to Register 10, Bit 10.

12 | Terminal Flag (RT In RT (or MT) Mode, Bit 12 indicates the Terminal Flag
FLAG) Bit is set in the RT status word, reflecting the result of

writing to Register 10, Bit 11.

13 | Dynamic Bus Control In RT (or MT) Mode , Bit 13 reflects the status of the
Acceptance (DYNBUS) | Dynamic Bus Control Acceptance Bit in the RT status

word.

14 | Remote Terminal (or in RT (or MT) Mode, Bit 14 indicates that the 112X, in
Monitor) Active the RT (or Monitor) Mode, is presently servicing a
(RTACT) command.

15 | Reserved

@U NOTE: Bits 10-14 are undefined in BC (or MT) Mode.

3.4 Register 02 — Current Command Block Register

The Current Command Block Register (Figure 3-3) is the register for the Buslist
Instruction Address, the Subaddress Response Block Address, and the Next Buslist
Instruction

MSB

BT 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0O

LSB

A14 (A13

Al12

Al

A10! A9 | AB| A7 | A6 | A5| A4| AB| A2 | A1 | A0

Figure 3-3 Current Command Block Register

Bits 0-15 are used in the following way when in the mode described:

BC MODE

The Command Block Register contains the head pointer address of the command block
being executed. Accessing a new command block updates the address.

3-4 DTI 112X USER MANUAL

b.cont———

H

(888) 88-SOUREE | whww attisant

3

fteed

3

~Guara

Lo
o=

ity Ingtrumefhtati

y prrmey -
chnog'ogyﬁgroup Loual

~4 Artigan Te

H




IYANYIN 538N X2LL (1a S 2661 wbuhdog

ponsasay | Gi-11

‘pPapNjoul Jou ale
sjq Ajied pue ssaippe [eulula] a10ulal ‘OUAS s, 1Y ayy
"osuodsal piom sniels €651 S, 1Y aul Jo 61 ybnoiy 6 sug
0} puodsa.loo siiq || slaisibey asedwo) Buljjod oy

‘pajessusb si jdnielu) uosuedwoy Buljod

‘1918160y asedwon Buljod 2y} ui 18s si jiq Buipuodsailoo
8y} pue 18s aie piom sniels sy} jo (01-0 sug)

sq jueoiiubis 1ses| || 8y} o Aue y| “18isibay aredwo)
Buijjod oy} 0} pasedwos s| asuodsal [eullIa] ajoulal 8y |

"Jdnusjul 0} XZ 1} 8yl
$9sne0 Jeyl piom asuodsas | Y syl aledipul 0] Jasibay
aredwo) Buljjod aui s1es NdO ayi ‘@pop Buljiod ay: | 0L-0

uonduasag uonouny g

1938139y axedwo) Sunjod ¢-€ JqeL

19)s139y axedwo)) surjod p-¢ dInSLg

(CERVEREL | d3Ad3s3d

oV 180 uy3
JdL [oga| ss \sna|aua “ _ OHS HISNIOSW| X _x [ x| x _ X

0 L ¢ € ¥ S 9 L 8 6 O0F L 2L €L L GI u8
a8 gsiN

19181391 1Y}
Ut S)Iq 9y} SIGLIOSIP ¢-¢ SR, pue 191s130y sredwio)) Sulfjod oY) SeJensny[l y-¢ 213y

1918169y asedwon Buljjod — €0 1918163y g'¢

"SSQIppe 9y serepdn J00[q PUBUIIOD MU B SUISSE00Y “Y00[q PUBLIIOD 1011UOUI
JUSLIND Y} JO SSOIPPE PIOM SNIBIS/[ONUOD Y} SUIBIUOD I9)SISIY YOO[g pUuBWIio)) 9y ],

3O HOLINOW

-apdnmut 1e89yur ue st _J,, 91oym ‘Arepunoq

[eWIdap 7IG X [ Ue U0 1e)s jsnuwi ssaippe 9y ‘uonerado 1adoxd 10 “ssoippe Surnels

oY) Surmof[og suoneoof enusnbas (z¢ a1eo0[[e Isnw 350y Y], “ooeds 103dLI0sa(] I S
JO ssaIppe JumnJels Sy} 9JeoIpUL 0 I9ISISIY JOO[g PUBLIIOD) 9y} SSZIBLIUL (}dD) 1S0Y YL,

-3don 1d

S4318193Yd

d

f et

RCETWww.gfisanjg.cofi

) 88-30U

Guarapteed]| (888

| Artisan Techndlogy Groupi- QUality InStrumentatién....

| S——

b




7
i

beo

REGISTERS
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3.6 Register 04 — Bit (Built-In Test) Word Register J

The 112X uses the Bit Word Register (Figure 3-5) when responding to the Transmit BIT
Word Mode Code (#10011). A “1” written to either Bit 14 or 15 of the register induces a |

BIT failure.
7

MSB LSB -
Bir 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0 -
CHB| CHA|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1] DO |
FAIL| FAIL 1

e

3

=)

c

(G|

3

S

|

Figure 3-5 Bit Word Register Mg

The bits in the Bit Word Register are described in Table 3-4.

B

g

Table 3-4 Bit Word Register w%

13

Bit Function Description _.M,

0-13 | BIT Word (DO - D13) Bits 0 through 13 of the BIT Word are user uw

programmable. The 112X writes to the two most W

significant bits of the BIT Word Register in response to =

either an Initiate Self-Test Mode Code (RT Mode) or a &

write to Register 11, Bit Start Command. If the BIT Word g

requires modification, it can be read out, modified and Ly

rewritten to the Bit Word Register. i~

14 | Channel A (CHAFAIL) |Bit 14 indicates a Bus A self-test failure. m%

15 | Channel B (CHBFAIL) |Bit 15 indicates a Bus B self-test failure. %

o

=

Q.

@v NOTE: Writing a ‘1’ to either Bit 14 or 15 induces a BIT failure. 2
°

3.7 Register 05 — Current Command or Last Valid Command Received Register <

In RT or Monitor Mode, the Current Command Register (Figure 3-6) contains the

command currently being processed. When not processing a command, the 112X stores
the last command word transmitted on the 1553B Bus in the Current Command Register. -
The register is updated only when Bit O of Register 0 is set.

In the BC Mode, the Current Command Register contains the most current command sent
out on the 15538 Bus. B

B
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REGISTERS

MsB

BT 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

LsB

_ DAT-} ILL- | DYN-] SS.} END:| BIT-| EOL| MSG| STD-
OVR| CMD| BUS | FAIL| BIT | FAIL ERR| INT

Figure 3-8 High-Priority Interrupt Enable Register

Table 3-5 High Priority Interrupt Enable Register

Bit Function Description
0 Standard Interrupt Setting Bit 0 enables all Standard Interrupts for BC or RT
Enable (STDINT) (or MT), without causing a High-Priority Interrupt.
1 Message Error Enable | If Bit 1 is enabled, a High-Priority Interrupt is asserted at
(MSGERR) the occurrence of a message error. If a High-Priority
interrupt condition occurs as the result of an enabled
message error, the device halts operation until the user
clears the interrupt by writing a "1" to Bit 1 of the High-
Priority Interrupt Status/Reset Register (Register 08). If
the interrupt is not cleared, the 112X remains in the
halted state (appearing o be locked-up) even when
receiving a valid message. The Message Error Enable
scheme is required to maintain the 112X’s operational
state and to ensure the host CPU has access to error
message information during interrupt service. .
2 End of Command Block | In BC Mode, Bit 2 indicates the end of the buslist. The Bit
List Enable (EOL) 2 Interrupt can be superseded by other High-Priority
Interrupts.
3 BIT Word Fail Enable Bit 3 enables an interrupt indicating the 112X detects a
(BITFAIL) BIT failure.
4 | End of Bit Enable Bit 4 indicates the end of the internal Built-In Test (BIT).
(ENDBIT)
5 | Subsystem Fail Enable | When Bit 5 is set, a High-Priority Interrupt is asserted
(SSFAIL) after receiving a Subsystem Fail (SSYSF) input pin.
6 Dynamic Bus Control When Bit 6 is set, the 112X asserts an interrupt when the
Mode Code Interrupt Dynamic Bus Control Mode Code is received.
Enable (DYNBUS)
7 Hlogical Command in BC Mode, Bit 7 enables a High-Priority Interrupt,
Error Enable (ILLCMD) | asserted when an illogical command (such as an
incorrectly formatted RT-RT Command Block) occurs.
8 Data Overrun Enable When set, Bit 8 enabies an interrupt when the 112X does
(DATOVR) not receive DMA grant within the time allotted for
successful data transfer to memory.
9-15 | Reserved
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REGISTERS

3.11 Register 09 — Standard Interrupt m:m_u_m Register

Register 9 (Figure 3-10) enables Standard Interrupt logging for any of the enabled events
described below. Standard Interrupt logging can also occur for events enabled in the BC
Command Block, RT Subaddress/Mode Code Descriptor or Monitor Command Block.

MSB

BT 15 14 13 12 11 10 9 8 7 6

LsB
5 4 3 2 1 0

ILL- | ILL-| POL-| RTY{ MSG| CMD
BCMD| CMD |MTCH| FAIL | ERR | BLK

Figure 3-10 Standard Interrupt Enable Register

The bits in the Standard Interrupt Enable Register are described in Table 3-7.
Table 3-7 Standard Interrupt Enable Register

Bit

Function

Description

Command Block
Interrupt and Continue
(CMDBLK)

In BC and MT Modes, Bit 0 enables an interrupt
indicating a command block, with the Interrupt and
Continue Function enabled, has been executed.

Message Error Event
(MSGERR)

In BC, RT and MT modes, Bit 1 enables a Standard
Interrupt for message errors.

Retry Fail (RTYFAIL)

In BC Mode, Bit 2 enables an interrupt indicating all the
programmed number of retries have failed.

Polling Comparison
Match (POLMTCH)

In BC Mode, Bit 3 enables an interrupt indicating a polling
event has occurred. The user must also set Bit 12 in the
BC Command Block Control Word for the POLMTCH
Interrupt to occur.

lilegal Command
(ILLCMD)

In RT Mode, when Bit 4 is set, it enables an interrupt
indicating that an illegal command has been received.

lllegal Broadcast
Command (ILLBCMD)

In RT Mode, when Bit 5 is set, it enables an interrupt
indicating an lllegal Broadcast Command has been
received.

6-15

Reserved

3.12 Register 10 — Remote Terminal Address Register

Register 10 (Figure 3-11) sets the RT address via software. When set, the Change Lock-
Out Enable feature prevents the RT address or the 112X mode selection from changing.

The bits in the Remote Terminal Address Register are described in Table 3-8.

é\mﬂ\%\\ Copyright 1997

3-10 DT 112X USER MANUAL

ik

EM'“”“""

Guarafteed | (888).88-SOURCE [Www.difisantg.coi |

i

} Arti§an Tdchnofogy Group £ Quality Ingtrimentatién ...




IYANVIA H3SN X21 L 1La L€ 2661 yBukdop %N\Wmvw
ug (HLSND
uonejusSWINISU| PIOAN SN1BIS 1Y 9ui s1es g ig Bumeg uoneuswnisuy| Gt
‘plom snyels abessaw ay; ol
pabboj osje si |leq weisAsqng 8y 9pON 1Y 8yl uj g
Bel4 weysAsgng piop sniels 1Y eul sies 1) g Bumes (eAsng) Asng| vi
‘PIOM Sniels abessaw 8y} oui
pabiBo| osfe st le4 walsAsqns 8y} ‘OPONl 1Y 8yl Ul g (e
Bel4 welsAsqng piop sniels 1Y aui s1es €1 ig Bumes SS) Ire4 weishsang | €1
*189]|0JIUOD SNQ DAIOB 8Y] SB ISA0 9)e] 0] XS L1
oy} ioj bw.__scw‘_ Sl UoljuaAIBiUl 1SOH "18]j0JIUOD SNQq dAljoB
Ajluaiino sy} woly apoy) SPOY |04U0) sng dlweuAQg (ngaq)
8y} seAI8281 X2 | L 9yl usum jig eoueidesoy joliuo) souejdeoay jo5uo)
sng olweuAQg pIop sniels 1Y aus sies g g Bumes sngolweuAgq ug| 2t
"S|iey 119 ays §l 19 Ajjeulajul osie si piom
snieis 1y eyl ui ug Be|4 reuiwiis ] ay| ug Bej4 feuiwse | (ovd
P4OM SMIEIS LY @u} S18s L | ig Bumes ‘spoly 14 | 1d) Beid jeuwe) | 1L
"1g 1senbay aoinleg
PIOM snielS 1Y oy} sjes 0| ig Bumes ‘opoly 1Y ul | (DYS) isenbay somieg| oL
‘wieisAsqns ayj 0] siajsuel} Blep ([e suqiyul pue jg (1ASN9)
Asng piop sniels 1Y eyl sies 6 g Bumes ‘epop 1Y uj sjqeuy epoy Asng| 6
"Aluo-peal si g ug (+14/09)
"19s si [euBis 135 1HOY [euIsiul Y} SaedipUl 9jEls S8 1ig 10895 Spoy 1H/09| 8
‘Ajuo-peas s| /2 ug "sie1sibai feusaiul
Buisn pamoyje Jou aie J0ajeg 8PON (LN 40) 1H/0g au} (M207)
10 ssaippe |4 sy} 0} sebueyd sajeaipul /2 g ‘189S UsypA Ino-3007 abueyn YA
‘Paydle] sl ssalppe jeuiwlls)] ajowal ayl lajyje Ammm_I<n_v
pajedipul si I04ie 8y} .waw_xm 10113 \tha B }| 'P8uN320 sey 103 >“_._Mn_ SSalppyY
loug Alued ssalppy [BUlLIS | Sl0oWeY B s8jedipul g Hg [eululla ] sjoway 9
(Hvdv.iy)
‘sSsalppe | Y sy} jo co_tcmoom._ 2}elndde sainsus >u_\_mm SSaIpPpPY
G 1ig "ssalppe 1Y aui yum pasn 1iq Aled ppo ue si G ug [euiuia | aj0wsy g
"v-0 sug
o1 Bunum Aq ssaippe [euiwia) ejowsal ayy Ajpoy ‘1esey (p-ov1Y) ssaippy
Jaise 1e sindul -0V 1 H Sy} S109ljes ssalppe | Y oy jeuiue] syoweyYy | #-0
uonduosaqg uonoung g

19)SI39Y SSIIPPV [BUMALIDY, JJOUIdY ¢-€ d[GEL

19]S139Y] SSAIPPY [CUIMLID ], 3JOUIdY [T-€ ANTLy

Hvd | W3 ~
OVLY | VLM | Zvid ieVAd | VLY | vid | dvd OOT LMoBIASNE, DYs

ovid
i}

oV
08 | ss ZASNEBISN

o

0 L 2 € ¥ 9 9 L 8 6 0L LL 2LEL ¥LGL uLs

asn

S4d31S81H3d

tn

A;itg.co"

artis

=%OU

e

| (888)88

I3
-Guaranteed'

i

-
o

%stmm}entati

! Art;ka‘h’ﬂjechn Stogy éroupE




REGISTERS

3.13 Register 11 — BIT Start Register

Any write (such as, data = don't care) to Register 11’s address location initiates the
internal BIT routine, which lasts 100us. Verify using the BIT-In-Progress Bit in the
Status Register. A programmed reset (write to Register 12) must precede a write to
Register 11 to initiate the internal BIT.

The board’s self-test performs an internal wrap-around test between its Manchester
encoder and its two Manchester decoders. If the 112X detects a failure on either the
primary or the secondary channel, it flags the failure by setting Bit 14 of Register 4 (BIT
WORD Register) for Channel A and/or Bit 15 for Channel B. In the Remote Terminal
Mode, during the board self-test, the 112X ignores any commands on the 1553 bus until
the self-test is completed.

Figure 3-12 illustrates the BIT Start Register.

MSB LSB
Bir 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ©

Figure 3-12 BIT Start Register

3.14 Register 12 — Reset Command Register

&\%ﬂ\.\\\ Copyright 1997 312

Any write (such as, data = don’t care) to Register 12’s address location initiates a reset
sequence of the encoder/decoder and protocol sections of the 112X that lasts less than
one microsecond. The reset is identical to the reset used for the Reset Remote Terminal
Mode Code, except that command processing halts.

The Reset Command Register is illustrated in Figure 3-13.

MSB LSB
BT 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Figure 3-13 Reset Command Register

DTl 112X USER MANUAL

bURgE"'l?;&fvw.glﬁfisanté.Fé i

S

88-S

theed | (388}

uaral

“Quél%ty |n5§tl‘ume%1tatioh“:':r(3§

)
i

i

iroup

L

Artisarn: Te%hnologye

P

B}

g_tww,.q

AR 1

i

Ll




IVNANYIN H3SnN XSkt 11d

et 2661 WBUAOD  yiisag
i

J)SISOY [01)UO)) [EUTULIA Y, J0JUOIA] ST-€ 2In3Ly

N I N O O O - ) '

0
as

I

¢ € v § 9 L 8 6 OF H ¢t € ¥ G ua
gasn

"6-€ 9[qEBJ, Ul poqLIosap aIe 19)siSal

SIY) UI $11q 93 pue G-¢ 2InS1J UT UMOYS ST I19)SIS0Y [OIIUOD) [QUILLIS |, IOJUOIA] 9YL

1918163y |0Jju0) |eulwid] JI0HUO — | Jo1sIBey 9L'e

"AJuo asn ()] | 10J PoAISsal are /]~ 4] s1018180Y “ALON n@

19)5130Y 1959y oW, LA I-€ Sy

¢ € v § 9 L 8 6 OF L 2L € vI GI s
asiN

“$1-€ IS Ul UMOYS ST I9)SISAY 1959 JOWL], LY YL

"K[uo-9)1xm ST €] 1915180y "SUIUUNI S)IBIS ATOJRIPSULILUT JT “JaSal ST ISWIT) Sy} USYA

"¢1 18139y 01 Suntim £q Ajdus 019z 01 19S91 9q D JOWIT) SY [, “UOHIN[OSII SPUOIISOIINU
9 Jo Iowm 31q-1yS1e Suruuni-s31j  woly pajerouad s1 Sej-own 9y, ‘suonoesuen

a3essow s3e3-owm JoWIL], [BUTLIY, )0y S, PIE0q 9y, "019Z 0} oW, Sey swi],

¥ Y} $19521 UOTJED0] SSAIPPE S, ¢ I191SISoy 01 (218D 1 UOP = BIep ‘SB yons) um Auy

Io)sibay 1osoy Jowll 1Y — g| J9)1s1bay

SLe

SIEERRE

?echnc%gy éroué»@ﬂélity Ing%-truméntati%ﬂ{?;:(Euara%ntéedgbl (88@) BS-éOU ﬁgm.én-isa&g.co%,»» -

Art és;;;

[
H

:

s




REGISTERS

Table 3-9 Monitor Terminal Control Register

Bit

Function

Description

0-12 | Reserved

13 | Monitor Declared
Terminals (MDT)

When Bit 13 is set, the 1120 monitors only the remote
terminals that are selected in Registers 16 and 17. If Bit
13 is not set, Bit 14 must be set. Bit 13 should be cleared
for RT Mode operation.

(MAT)

14 | Monitor All Terminals

When Bit 14 is set, the 1120 monitors all remote terminal
bus activity. If Bit 14 is not set, Bit 13 must be set. Bit 14
should be cleared for RT Mode operation.

(MTS)

15 | Monitor Terminal Select

The host sets Bit 15 to enable the 1120 Monitor Mode of
operation. Bit 10 of Register 0 must also be “0" to enable
the Monitor Mode. Bit 15 should be cleared for RT Mode
operation.

3.17 Register 15 — Reserved

@ NOTE: Register 15 should not be accessed by the host.

3.18 Register 16 — Monitor Terminal Address Select RT (0-15)

Monitor selected remote terminal addresses (TA0-15). By setting the appropriate bit
in Register 16 (Figure 3-16), the host can determine the remote terminals (RT O through
RT 15) that the 1120 monitors. For example, by setting Bit 5 of Register 16, the host
instructs the 1120 to monitor only the bus activity for RT 5. Because the Register 16 bits
are not mutually exclusive, the host can monitor any number of different remote
terminals by selecting the proper combination of bits.

MSB

BT 15 14 18 12 11 10 9 8 7 6 5 4 3 2 1 0

LSB

TA15

TA14

TA13

TA12

TAN

TA10{ TAS | TA8 | TA7 | TAB |TAS |TA4 | TA3 | TA2 | TA1 |TAO

Figure 3-16 Monitor-Selected Remote Terminal Addresses 0-15
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REGISTERS .

MSB LSB -
Br 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 O

TRXC| BUS | SGL | TEST |INTEN| MEM véw
EN A/B | TRXM EN

Reserved

conr

rtisantg.

Figure 3-18 Master Reset/Transceiver Built-In Test Register

3
i

Table 3-10 Master Reset Transceiver Built-In Test Register

CE

-~Guarariteed-f (888

Bit Function Description ;w ,
0 [ Memory Enable Setting bit 0 enables memory access from the PC. ;mw .
(MEMEN) 81
1 Interrupt Enabie Bit 1 enables interrupts to the PC and prevents further
(INTEN) access of the board. Set unti relinquishing control of the I
interrupt level or returning control to the previous
controlling device.
2 |Test Pattern (TEST) If Bit 2 is clear, Transmit Mode Command F413
(Transmit Bit)is initiated. When Bit 2 is set, Transmit IE
Mode Command F403 is initiated. ]
3 | Single Transmit When set, Bit 3 activates the Built-In Test. The Positive %m
(SNGTRXM) Triggered Single Word Transmit must be reset to 0 £
before re-transmit. g’
4 [Bus A/B (BUSA/B) Bit 4 selects either Bus A or B for the Built-In Test. ,,,my
[
5 Transceiver Enable If cleared Bit 5 allows you to enable the transceiver. If set, M mw
(TRXEN) Bit 5 allows you to perform control logic BIT, data =g
generator, transmitting without going through . 3
transceivers. ﬂ@%
f o
6-15 | Reserved S
3
. -8
@U NOTE: Bit 0 must be set for all WRITES to Register 18 to maintain board access. z

&«MM\&% Copyright 1997 3-16 DTI 112X USER MANUAL
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REGISTERS

3.22 Register 20 — Autodecrement Interrupt Counter Register

Figure 3-20 shows the Autodecrement Interrupt Counter Register, and Table 3-12
describes the bits in this register.

MSB LSB e

BT 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ©
RES _ _ bl Exc T T 1
Product Revision Level Interrupt Storage

Figure 3-20 Autodecrement Interrupt Counter Register

Table 3-12 Autodecrement Interrupt Counter Register

Quaraiteed | (888) 88-SOURGE [ www. aFtisanty.cor -

Bit Function Description
0-7 | Interrupt Storage Bits Bits 0-7 store the number of interrupts held within the
Standard Interrupt Queue. A read of any value to
Register 20 will decrement the contents by one and
return the current interrupt count. A WRITE will
decrement the count field by one in both Registers 19 f.m
and 20. £
8 |Exceed Bit When the 256th interrupt has been stored but not m
processed, the Exceed Bit is set. Bit 8 is cleared via a ;m
Master Reset, host system reset or WRITE to Register =
19. m,ﬁnw
9-14 | Revision Level Bits Bits 9 -14 reflect the current revision level of the 112X me
product. w
15 |Reserved w;ﬁw
LD
§
R
<
£
L
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INTERRUPTS

4.4 Location Of Interrupt Service Routine

Standard and High Priority Interrupt handling routines, used for servicing and clearing
queued or buffered interrupts, are defined by the user and located within the host
memory. Figure 4-1 details the interrupt process.

p| Event occurs.

Is Event specified
as a Standard Priority

Event via the Standard
Priority Register?
uﬂ& YES
)| isEventspecifiedasa Event is Queued in FIFO
High Priority Event via Format to Standard
the High Priority Priority Interrupt Queue.
Interrupt Register? Information on each Event
is kept.
=
High Priority -
Status Register Are Standard Priority
is enabled via a Events enabled via
particular Bit for the Bit 0 of the High Priority
particular Event Enable Register?
Host is
notified. E
_ Host is
Is the eventa notified.
Bus Message
Error?
B ves |
] Host halts
Host handles system until
¢ as Event is
Application. serviced.

Figure 4-1 Interrupt Process

4.5 Interrupt Queue

The Standard Priority Interrupt Queue is initialized by the host and consists of a first-
in/first-out queue of enabled interrupt events (Figure 4-2). Each entry in the Standard
Priority Interrupt Queue consists of three 16-bit words:

e Interrupt Status Word

e Pointer:
BC Mode - Bus Instruction Pointer
RT Mode - Subaddress/Mode Code Response Block Pointer
MT Mode - Monitor Command Pointer

o Tail Pointer

&mﬁ&m\ Copyright 1997 4-2 DTI 112X USER MANUAL
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BUS CONTROLLER MODE

Intermessage Time Delay
Monitor RT-RT Transfer
RT-RT Transfer
End of Buslist
A ic Retry
Polling Enabled
interrupt and Proceed
Skip this Bus Instruction
Message Emor
Data Word Count/Mode
i Subaddress/iMode
TransmitReceive
Remote Terminal Address
. Head Pointer
Data Word Count/Mode
Control Word Subaddress/Mode
i 7 Transmit/Recsive
Command Word 1 — Remote Terminal Address
Command Word 2 (RT-RT Only) e Dot Word 1
Data Pointer Data Word 2
Status Word 1 Last Data Word
Status Word 2 (RT-RT Only) Terminal Flag
Dynamic Bus Contro!
‘Tall Pointer Subsystem Flag
o 1 Busy Bit
i ~—1{ Broadcast Command
Service Request
i Head Pointer < instrumentation Bit
Message Error
Control Word Rernote Terminal Address
Comman Word 1
Command Word 2 (RT-RT Only) Ferminal Flag
) Bynamic Bus Confrol
Data Pointer Subsystern Flag
Busy Bit
Status Word 1 bovvned Broadcast Command
Service Request
Status Word 2 (RT-RT Only) Instrumentation Bit
s Message Emor
Tait Pointer Remote Terminal Address

Figure 5-1 Bus Controller Structure

5.2.1 Head Pointer

The head pointer’s 16 bits of information contain the address of the previous host-written
buslist instruction. This linkage provides the capability to loop through a list of bus
instructions.

5.2.2 Control Word

The Control Word contains bit-programmable functions, allowing individual functions to
be selected for each message (see Figure 5-2). The Control Word’s 16 bits regulate the
following features:

Intermessage Timing
RT-to-RT Transfers
End of Buslist

Retry Capability
Polling

Interrupt and Continue
Skipping Instructions
Message Errors
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BUS CONTROLLER MODE

BITS 0-7 — TIME DELAY 2

Regardless of the value in the Time Delay field (including zero), the 112X will at
least delay the minimum 4 ps intermessage gap time as specified in MIL-STD-
1553B. The timer is enabled by having a non-zero value in this bit field.

Timer resolution is 16 microseconds. For example, if a given message requires 116 Mz
us to complete (including the minimum 4ps Intermessage Gap), the value in the G
Time Delay field must be at least 000010000 (8 x 16 ps = 128 us) to provide an
intermessage gap greater than the 4 ps minimum requirement (see Figure 5-3).

M

@U NOTE: If the timer is enabled and the Skip Bit is set, the timer provides the
programmed delay before proceeding. If the message duration exceeds the Time
Delay, the message is completed as if the timer is not enabled.

tisan?g .co

M

E~}.vhw.a

P

erimreny

Message 1 Message 2 Message 3

< X— >

Delay 2

)

nteed.f (888)-88-SOURE

Delay 1

- ,éu aral ’“”M'”‘ﬁ

Figure 5-3 BC Timing Delays

BIT 11 — AUTO RETRY ENABLE (AUTO RTY ENB)

The Auto Retry can be activated when any of the following events occur:

ity Indtrumentation

Busy Bit set in Remote Terminal Status Response
Message Error, indicated by the RT Status Response
Response Time Out

Message Error detected by the Bus Controller

¢ & o o
]

gy.Group Qual

One to four retries are programmable on the same or opposite bus.

Wﬂ&h no

an.T.

BIT 12 — POLLING (POLL ENB)

The contents of the least significant eleven bits of the RT’s Status Word are anded to
the value of the Polling Compare Register.

| Artidar

1
vod

sty

j—

During a typical polling scenario, the Bus Controller instructs remote terminals to
transmit their Status Words, which alerts the host if a bit is set in any RT Status Word
during normal message transactions. The 112X enables the host to initialize a chain w
of Command Blocks with the Command Word’s Polling Enable Bit.

A programmable Polling Compare Register (PCR) is provided. In the Polling Mode, _r
the Remote Terminal response is compared to the PCR’ contents. -
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BUS CONTROLLER MODE

Command Block 1 RAM
\ Data Word 1
Data Pointer Message 1 .*H Data Word 2
Data Word 3
Command Block 2 Data Word 1
Data Word 2
Data Pointer Message 2 Data Word 8
Data Word 4

Figure 5-4 Contiguous Data Storage

5.2.6 Status Word One

Status Word One is stored by the 112X and contains the entire Remote Terminal Status
Response. Status Word One is loaded in one of the following cases:

e An RT Response Status for a BC-to-RT Transfer (Master-to-Remote transfer) or
a RT-to-BC Transfer (Remote-to-Master Transfer) occurs

e A Status Word of MIL-STD-1553B Mode Code Transfer occurs

e An RT Transmit Status for an RT-to-RT Transfer occurs

5.2.7 Status Word Two

The Status Word is stored by the 112X and contains the receiving Status in RT-to-RT
Transfers. The location is not used for transfers involving only one Remote Terminal.

5.2.8 Tail Pointer

The 16 bits of the Tail Pointer contain the location of the next sequential buslist
instruction.

5.3 Linking Command Blocks

The 112X Command Blocks are doubly-linked. In a doubly-linked Command Block
structure, pointers delimit each Command Block to the previous and successive blocks
(see Figure 5-5). This linking feature eases multiple message processing tasks and
supports message scheduling by looping through a series of transfers at a pre-determined
cycle time.
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BUS CONTROLLER MODE

5.4.2 RT-to-BC Transmit

In RT-BC Transmit, the 112X first transmits the Command Word. The 112X then
receives a RT Status Word and writes it to the sixth location of the Command Block. The
112X receives the first Data Word from the RT and writes the Data Word to memory,
beginning at the Data List Pointer Address, incremented for each successive word. Data
Word Receptions and Memory Reads continue until all Data Words are received.

5.4.3 RT(B)-to-RT(A) Transmit

In RT(B)-to-RT(A) Transmit, the 112X transmits Commmand Word 1 to RT(B) and
performs a Command Word 2 Read from the fourth location of the Command Block. The
112X then transmits Command Word 2 to RT(A). The 112X receives the RT(A) Status
Word and writes the word to the sixth location in the Command Block.

The 112X receives the first Data Word. If the 112X is enabled to monitor the RT-to RT
message, the 112X performs a Data Word Memory Read and writes the Data Word to
memory, beginning at the Data List Pointer Address, incremented for each successive
word. Data Word Receptions and Memory Reads continue until all Data Words are

received.

Next, the 112X receives the RT Status Word from RT(B) and writes the Status Word to
the seventh location in the Command Block.

5.5 Interrupts in the Bus Controller Mode

Table 5-2 lists the causes of High Priority and Standard Priority Interrupts for the 112X

when in the BC Mode:

Table 5-2 Causes of Interrupts

High Priority Interrupts

Standard Priority Interrupts

Halt Execution

Command Execute

lllogical Command

Retry Failure

Subsystem Fail

Status Exception

Message Error

Message Errors

5.6 Mode Commands in BC Mode

As a Bus Controller, the 112X emulates all MIL-STD-1553 Mode Codes. For the 112X
to emulate Mode Codes, Bit 13 of the Control Register (0) must be reset. Otherwise,
Subaddress 31 is interpreted as a data subaddress. See Section 6.0 REMOTE
TERMINAL MODE for more information on Mode Codes.
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REMOTE TERMINAL MODE

_HU ) Receive Subaddress #1

Starting Address Receive Subaddress #2
initialized by CPU
in Register 02 ®

[ J

o

Receive Subaddress #30

Receive Subaddress #31

Unused

Transmit Subaddress #1

Transmit Subaddress #2

Transmit Subaddress #30

Transmit Subaddress #31

Unused

Mode Code
Numbers 0 & 16

Mode Code
Numbers 1 & 17

Mode Code
Numbers 15 & 31

Figure 6-1 RT-Subaddress Blocks

The RT subaddress block consists of three words—a control word, a message status list
pointer, and a data list pointer—and a reserved fourth word (see Figure 6-2).

Bits 00-06 Index Field

Bit7 Interrupt When Index =0
Bit8 Interrupt When RT Addressed
Bit9 litegal Subaddress

Bit 10 llegal Broadcast Subaddress
Bits 11-15 Reserved

Contro! Word

Bits 0-7 [ Timeta
Message Status Pointer Status of Message 1 Bit 8-12 |Word Count
Data List Pointer Status of Message 2 eage e

Message Was Broadcast

Subsystem Failure

Reserved

o)
0
o)

Figure 6-2 Remote Terminal Structure
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REMOTE TERMINAL MODE

BITS 0-6 — INDEX

A maximum of 128 messages can be stored per subaddress before overwriting
occurs. Each time a message is stored to a subaddress, the index of the subaddress is
decremented by one until index = 0. The index is not incremented or decremented if
an invalid command word is received.

A maximum of 128 messages can be stored for RT transmits and up to 128 messages
can be stored for RT receives per subaddress; however, up to 1000 32-word
messages can be stored by all subaddresses combined. As each valid message is
completed, Bits 0-6 are decremented by one.

BIT 9 — ILLEGAL SUBADDRESS.

If the Illegal Command Received Interrupt is enabled in the Standard Interrupt
Enable Register (09) and Bit 9 is set, an Illegal Command Received Standard Priority
Interrupt occurs each time a message involving this subaddress is transacted.

Bit 9 can be used to determine if the bus message should have been sent to another
RT subaddress or if the RT subaddress should be valid. If the subaddress is supposed
to be valid, the RT configuration is incorrect. .

6.3.2 Message Status Pointer

&

The 112X uses the message status pointer, the second word within the response block, as
a starting address for the message status list. The pointer is incremented by one with each
message status word write. If the control word index already equals ‘0’, the message
status list pointer is not incremented and the previous message status word is
overwritten.

NOTE: A message status word is also written and the proper pointer incremented
when the 112X detects a message error.

6.3.3 Data List Pointer

The data list pointer is the third word within the subaddress response block. The 112X
stores data in RAM beginning at the address indicated by the data list pointer. The data
list pointer is updated at the end of each successful message with the next message’s
starting address, excluding the following circumstances:

o If the message is erroneous, the data list pointer is not updated. The next
message over writes any data corresponding to the erroneous message.

e If the index already equals O upon receiving a message, the data list pointer is not
incremented and data from the previous message is overwritten.

If the bus controller sends the RT a Receive Command, the RT buffers data into the
indexed queue. The queue stores up to 128 buffers per subaddress. Each buffer is capable
of storing up to 32 data words. When a message is placed in the RT’s queue, the message
is automatically time-tagged and the index is decremented.

To count the number of words received, subtract the current index from its original
value.
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REMOTE TERMINAL MODE

Table 6-2 Message Status Word Bits

Bit Function Description

0-7 |Time Tag The 112X writes the internally generated timetag to Bits
0-7 after message completion with a resolution of 64
microseconds. (See Register 13.) If the timer reads “2”, it
indicates the message was completed 128 to 191
microseconds after the timer started.

8-12 | Word Count Bits 8-12 indicate the number of words in the message
and reflect the word count field in the command word. If
the message contains a difierent number of words than
the word count field, the Message Error Flag is triggered.
If the message contains too many words, the words are
withheld from RAM. If the actual word count is lower than
it should be, the Message Error Bit in the 1553 status
word is set.

13 | Message Error Bit 13 indicates a message is invalid because of improper
(MESSERR) synchronization, bit count, word count and Manchester
Error.
14 | Broadcast Message Bit 14 indicates the corresponding broadcast message
(BROADMESS) was received. .
15 | Subsystem Failure Bit 15 indicates SSYSF was asserted just before the
(SSYSF) status word transfer to memory occurred. Bit 15 is also
set when the user sets Bit 13 of Register 10.

6.5 RT Mode Code

Frequently, the instruction sent to an RT is in the form of a mode code. Mode codes are
handled similarly to subaddress transactions. Both use four-word descriptors, which
reside in the response block, to allow the host to program their operational mode.

Of 32 possible mode code address combinations, the 112X supports those listed in
Table 6-3. The following paragraphs contain more details about these supported
combinations.
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REMOTE TERMINAL MODE

&

¢ Inhibit Terminal Flag Bit — #00110. The 112X inhibits the Terminal Flag
from being set in the Status Word.

¢ Override Inhibit Terminal Flag Bit — #00111. The 112X disables the
Terminal Flag Inhibit.

¢ Reset Remote Terminal — #01000. The 112X automatically resets the
encoder, decoders and protocol logic.

¢ Transmit Vector Word — #10000. The 112X transmits the Vector Word from
the location addressed by the data list pointer in the mode code response block.

e Synchronize (with Data Word) — #10001. Upon receiving this mode code,
the 112X stores the associated data word.

¢ Transmit Last Command — #10010. The 112X transmits the last command
executed and the corresponding status word.

e Transmit Bit Word — #10011. The 112X transmits BIT information from the
BIT Register. ,

e Selected Transmitter Shutdown — #10100. Upon receiving this mode code,
the 112X stores the associated data word.

¢ Override Selected Transmitter Shutdown — #10101. Upon receiving this
mode code, the 112X stores the associated data word.

NOTE: Mode Codes 9-15 and 22-31 are reserved for future expansion of MIL-
STD-1553B.

6.6 Mode Code Response Block

Sixteen mode code response blocks are used for mode code operations with each block
handling two mode codes. The mode code response blocks, numbered sequentially from
0 to 15, correspond to Mode Codes 0 to 15 without data words and Mode Codes 16 to 31
with data words. For example, Mode Codes 0 and 16 correspond to Response Block 0
and Mode Codes 1 and 17 correspond to Response Block 1. The mode code response
block is appended to the subaddress response block, beginning at 0100 kex (256D) of the
320-word RT response block.

The 112X autonomously supports all mode codes without data words by executing the
specific function and transmitting the 1553 status word. The subsystem provides the
status word for the mode codes with data words.

An Eﬁondvﬁ can be asserted on all mode codes upon completion of the mode command.
To set an interrupt, set the appropriate bit in the control word.

Each mode code block contains four words — a control word, message status pointer,
data list pointer and a reserved word.
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REMOTE TERMINAL MODE

Table 6-4 Mode Code Control Word
Bit | Function Description
Mode Code (with Data | Code with Data Word sent to its mode subaddress. If
Word) llegal Command events are enabled via the Standard
Interrupt Enable Register (No. 09) and Bit 10 is set, an
lllegal Command Standard Priority Interrupt occurs when
the RT transacts the mode code .
11 | lllegalize Broadcast if Bit 11 is enabled, the RT ignores a Broadcast Mode
Mode Code (with Data | Code with data word sent to it. If lllegal Broadcast
Word) Command Received events are enabled via the Standard
Interrupt Enable Register and Bit 11 is set, an lllegal
Broadcast Command Received Standard Priority
Interrupt occurs when the RT transacts the mode code
with data and Bit 11 equals “1°. Bit 11 notifies the user of
attempts to transact the Broadcast Mode Code.
12 |Reserved
13 | lllegalize Mode Code If Bit 13 is enabled, the RT ignores the mode code
(without Data Word) without data. If lllegal Command events are enabled via
the Standard Interrupt Enable Register and Bit 13 is set,
a Subaddress Standard Priority Interrupt occurs when the
RT transacts the mode code without data.
14 | lllegalize Broadcast If Bit 14 is enabled, the RT ignores the Broadcast Mode
Mode Code (without Code. if lllegal Broadcast Command Received events are
Data Word) enabled via the Standard Interrupt Enable Register and
Bit 14 is set, an lllegal Broadcast Command Received
Standard Priority Interrupt occurs when the RT transacts
the mode code . .
15 | Interrupt on Reception | If Bit 15 is enabled, the RT will interrupt when the mode
of Mode Code (without | code is transacted. If Bit 15 is set, a specific mode code
Data Word) interrupt occurs when the RT transacts the mode code
without data.

6.6.2 Message Status Pointer

The 16-bit message status pointer links RT status information to each mode code with
data word message and specifies the location of the RT status information.

6.6.3 Data List Pointer

When a bus message is sent to an RT, the message is placed in the first-in first-out
message queue for that particular mode code with data. Any associated data words are
linked via the data list pointer to the corresponding bus message.

The data list pointer contains a 16-bit address of the next available location for storing
incoming data. If the index field for a particular mode code with data equals O, the data
list pointer is not incremented. The last stored data is written and re-written.

If the index field for a mode code with data does not equal O, the data list pointer is
updated with the next available data location at the end of the message. If the data is
erroneous, the pointer is not changed.

@%N\NQ Copyright 1997
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MONITOR TERMINAL MODE

Command Block 1

Control Word

Tail Pointer

Command Block 2

Control Word

Tail Pointer

Command Block 3

Control Word

Tail Pointer

Command Block 4

Control Word

Tail Pointer

Figure 7-1 Monitor Terminal Command Block Pointers

The monitor terminal command block consists of seven 16-bit words (Figure 7-2).

Interrupt Upon Access
MIL-STD-1553B Message Error
Command Block Activated

Data Word Count/Mode Code
Subaddress/Mode
Transmit/Receive
Remots Terminal Address

Control Word Data Word Count/Mode Code
Subaddress/Mode
Command Word 1 Transmit/Receive
Remote Terminal Address
Command Word 2 (RT-RT Only)
. Data Word #1
Data Pointer Data Word #2
Status Word 1
Torminal Fiag Last Data Word
Status Word 2 {RT-RT Only) — Dynamic Bus Control
Tail Pointer Subsystem Flag

Busy Bit

Broadcast Command
Service Request
instrumentation Bit
Message Error

Remote Terminal Address

Torminal Flag
Dynamic Bus Control
Subsystem Flag
Busy Bit

Broadcast Command

Service Request
Instrumentation Bit
Message Error

Remote Terminal Address

Figure 7-2 Monitor Terminal Structure
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MONITOR TERMINAL MODE

7.2.2 Command Word One

Command Word One is used for all MIL-STD-1553B transfers and contains the RT
address, subaddress and the word count or mode code. The first command of a Remote-
to-Remote message type is a Receive command.

7.2.3 Command Word Two

Command Word Two is used when performing RT-to-RT transfers. It contains the
second command for RT-to-RT transfers, which is the transmitting RT address,
subaddress and the word count. Command Word Two is not used in single RT transfers.

7.2.4 Data Pointer

The Data Pointer is a 16-bit word that points to the starting location of the DTI-1120’s
Dual Port RAM, where the current message record block data buffer resides. The number
of data words per buslist instruction equals 32 or less.

7.2.5 Status Word One

Status Word One contains one of the following:

e Remote terminal response status for BC-to-RT transfer (Master-to-Remote
transfer) or RT-to-Bus Controller transfer (Remote-to-Master transfer)
e  Status word of MIL-STD-1553B Mode Code transfer

¢ Remote terminal transmit status for RT-to-RT Transfer

7.2.6 Status Word Two

Status Word Two contains the receiving status in RT-to-RT transfers. If RT-to-RT
transfers are not occurring, Word Two is not used.

7.2.7 Tail Pointer

The 16 bits of the tail pointer contain the starting address of the next sequential message
record block.

7.3 Monitor Error Detection

In the Monitor Terminal Mode, the 1120 checks all monitored messages for errors.
Detectable errors include Word Count, Long and Short Word, Manchester, parity and
data contiguity errors.

Some types of errors are difficult for any monitoring device to interpret. For example,
suppose an RT incorrectly responds to a Broadcast Command. The 1120, which is not
receiving or transmitting the message cannot distinguish between the erroneous status
word and a new command sent from the bus controller, since the Status Sync is identical
to the Command Sync. In this case, the 1120 will place the extra status word in a new
monitor terminal command block and report a Message Error caused by the incorrect
protocol on the erroneously interpreted status word the RT transmitted.

7.4 Data Buffers

If memory is cleared, all data buffers contain zeros.
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MONITOR TERMINAL MODE

7.7 Post-Run Processing

Interrupts are generated so that the user can examine each message. The nature of each
interrupt should also be examined to determine if an interrupt was expected and to
determine why an unexpected interrupt may have occurred. An interrupt may occur if Bit
15 of the Control Word is set (indicating the block contains a message) or Bit 14 of the

Control

Word is set (indicating a message error has occurred).

7.8 Monitor Terminal Operational Sequence with Interrupts

1.
2.

Configure the monitor command in the preferred memory area.

Set up the data list pointers of the monitor command blocks to store all data
words in the preferred memory area.

Verify the BC/RT Bit (Bit 10) in Register 0 reads 0. The RTs to be monitored
can be enabled via Registers 16 and 17.

Ensure that the RT Address and Parity Bit in Register 10 is correct.

Enable the Standard Interrupt Bit in the High Priority Interrupt Enable Register.
Also enable the Command Block Bit in Register 9 and the Command Block
Access Bit in the control/status word of the monitor terminal command block.

Set the Enable Bit in the MT Control Register 14.

When message monitoring begins, the command, status and data words will be
written into memory.

If an RT-to-BC message is being monitored, the command word is stored at
CMD Word 1 of the message record block. The status is stored at Status Word 1
of the message record block and the incoming data words are stored in memory
as pointed to by the data list pointer.

Having encountered the Command Block Access Bit, the 1120 asserts a Standard
Interrupt and logs the event in the interrupt queue.
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BOARD PROGRAMMING

Bit O Interrupt and Continue -
Bit 1 Message Error Eod
Bit 2 Failure After Retries Nzy
Bit 3 Polling Comparison Failure

Bit 4 Iliegal Command

Bit & Illegal Broadcast Command
Bit 6 Mode Code Interrupt m%,,

Bit 7 Subaddress Interrupt
Bits 8 - 12 Reserved o
Bit 13 Message Error Bit Set In b
MIL-STD-1553B Status Response Block .
Bit 14 No Response Time Out
Interrupt Status Bit 15 Set After A Write

Buslist Pointer
Subaddress/Mode Code
Response Block Pointer

Tail Pointer

T
i

.aﬁisani@.congi

€et

Location of Corresponding Buslist
_BEEE mmem Instruction or Subaddress/Mode
Buslist Pointer Response Block Message

Subaddress/Mode Code
Response Block Pointer
Tail Pointer

-SOUR

Figure 8-1 The Interrupt Queue

Guaranteed-§ (888)-88

The circular queue maintains the most recent interrupt blocks, overwriting the oldest
block when a new interrupt is logged. To set a circular queue, set the tail pointer of the
last block to point to the first word of the first block. A queue can also be set so that the
tail pointer of the last block points to itself.

-
rume%taticm«..-;

i
St

Two registers—the Interrupt Counter, and the Autodecrement Interrupt—track the count
of interrupt blocks in the interrupt queue. The Interrupt Counter Register returns the
interrupt block count without affecting the number of interrupts counted. The
Autodecrement Interrupt Counter Register automatically decrements the interrupt block
count by one and returns the interrupt block count. If the interrupt queue is empty and the
Autodecrement register is read, the count equals 255.

i

-Quality In

{

@ NOTE: To ensure accurate reporting of the interrupt block count, always read the
Interrupt Counter Register.

Artisan.Tech nol%g;doup

S

To maintain an accurate correspondence between the interrupt count in the register and
the number of interrupt blocks processed, read the Autodecrement Interrupt Counter
Register as each interrupt block is processed.

Interrupt blocks are overwritten only if the interrupt count exceeds 255. When this
occurs, the last interrupt block is overwritten, causing a loss of interrupt information o
during the simulation.

An Exceed Bit, returned with the interrupt count, informs the user that an overwrite has a
occurred. An overwrite in the Interrupt Counter Register is indicated by a returned value
of 256 or greater in the low-order nine bits. Once set, this Exceed Bit remains set until -
the interrupt count is cleared. |

&ﬁm\mﬁ Copyright 1997 82 DTI 112X USER MANUAL
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BOARD PROGRAMMING

For repetitive execution of a one or more instruction blocks, set the tail pointer of the last
instruction block in the sequence to point to the first word of the first instruction block in
the sequence. Buslist execution is terminated by setting the End-Of-List Bit of an N
instruction block control word in the loop while the buslist is executing. Buslist 2
execution can also be terminated with a board reset by accessing the Reset Command
Register or the Master Reset Register.

Each instruction block contains one data pointer. The data pointers do not need to be o
unique for each instruction block. The same buffer of data can be pointed to by the data
pointers for multiple instruction blocks. In the looping example of the preceding
paragraph one data pointer exists per instruction block . The transmitted data is re-
transmitted and the received data is overwritten each time the instruction block is
executed.

;&é.con%

To change one or more of the data pointers each time the buslist is executed, set the
control word interrupt bit of the last instruction block, which may contain an
intermessage delay. The intermessage delay value should be long enough to allow
detection of the interrupt and modification of the data pointers. When the delay ends and
the buslist continues, the data pointed to by the modified data pointers is transacted.

—
CE-}-wivw. attis

bur

(888)88-S

Multiple buslists can be created and stored in memory. Each buslist is executed by
loading the address of the first instruction block of a particular buslist into the Current
Buslist Instruction Register and by loading the bit pattern of the desired bus controller
options with Bit O set in Register 0.

:
5

Wéﬂ

r&e

Gg.lara

If the High Priority Message Error Interrupt is enabled and a message error occurs, the
bus controller halts execution until the interrupt is cleared by writing a value of ‘2’ to the
High Priority Interrupt Status/Reset Register. Writing a high signal to a bit in the High
Priority Interrupt Status/Reset Register resets the bit.

T
O

E——L.-—w,_,_z .
‘Quality Instrumenhtati

When the Message Error Interrupt Bit is reset in the High Priority Interrupt Status/Reset
Register, the Control Word Message Error Bit of the buslist instruction block is set and

the bus controller resumes buslist execution. The Message Error Bit remains set even if
the instruction is re-executed and a message error does not occur.

“?oup fQuall

gy-G

8.3.2 Initializing Data to be Transacted

‘When memory is cleared, all Receive data buffers contain zeroes. Transmit data buffers
must be loaded with the appropriate data, which is the first step in the initialization
process. The data pointer in the transmitting buslist instruction block points to the first
data value to be stored or transmitted. The number of data words to be transmitted is
contained in the word count field of the transmitting instruction block command word.
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BOARD PROGRAMMING

If a Message Error Interrupt is not enabled, a message error occurring during the buslist
instruction block execution will still cause the most significant bit of the instruction
block control word to be set. The Message Error Bit of all instruction blocks should be !
scanned to determine if a message error occurred during instruction block execution. Use
the corresponding data pointer in each instruction block to locate and verify the data
words received by the bus controller.

8.4 Remote Terminal Mode .

The Remote Terminal Mode maintains the interrupt queue, subaddress/mode code
response blocks, data buffers and message status words (Figure 8-3). Refer to the
Interrupt Queue section of this chapter for specific interrupt information. The following
sections describe subaddress/mode code response blocks, data buffer initialization,
register loading with RT options and post-run processing.

.arétisanté;.comE

&

Bits 00-06| Index Field
Bit 7 Interrupt When index = 0

Bit 8 Interrupt When RT Addressed
—1Bit 9 lllegal Subaddress

Bit 10 llegal Broadcast Subaddress
Bits 11-15} Reserved

SOUR

(88s) 88

i
:

-wGharanteed-|

Timetag

Word Count
Message Invalid
Message Was Broadcast
Subsystem Failure

Control Word

Status of Message 1

Message Status Pointer

Data List Pointer

Reserved

—y

A

..Il_ Bus Message _

o
(o]
9}

Figure 8-3 Remote Terminal Structure
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8.4.1 Subaddress/Mode Code Response Blocks

The subaddress/mode code response blocks require 320 words of memory and must
begin at an address that is evenly divisible by 512 (200 kex). Each response block is
stored in a contiguous manner and consists of four words. Table 8-2 shows the function
of these response blocks. Table 8-2 Function of Response Blocks

b

..} Artisan-Tethnol

Response Block Function
First 30 (or 31)* blocks | Contain information about Receive Subaddresses 1-31
Next block Reserved i
Next 31 blocks Provide information about Transmit Subaddresses 1-31 |
Next block Reserved

Next 16 blocks Contain information about mode codes (two mode codes, one o
without data and one with data, per block) M,

iy

*Depending on whether Subaddress 31 is configured as a data or mode subaddress

A\MM\N\N Copyright 1997 8.6 DTI 112X USER MANUAL
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BOARD PROGRAMMING

For example, if a single data buffer of 32 words is reserved for each
subaddress, the first buffer’s address can be stored in the response block for
the first subaddress. The data list pointer for succeeding subaddresses is
calculated by adding 32 to the data list pointer for the previous subaddress.

Only one data word can be transacted with a mode command. A data buffer of
one word needs to be reserved for each mode code with data in a single buffer
scheme.

Only one message status word is required per subaddress in a single buffer
situation. The message status word for one subaddress/mode code is stored in the
location following the message status word of the previous subaddress/mode
code.

In a multi-buffering situation, the data involved in the transactions for the
subaddress are stored contiguously. Two examples follow to show how data is
transmitted and received in multi-buffering situations.

@ NOTE: If the index is initially set to a value greater than zero and enough messages
are transacted so that the index field changes from one to zero, the data list and
message status pointers indicate the next buffer to be accessed.

When the next message to the subaddress/mode code is transacted, the index
remains zero, the pointers point to the last message transacted and no data is
overwritten.

When additional messages to the subaddress/mode code are transacted, the index
remains zero and information about only the last message can be examined. It is
the user’s responsibility to set the index field to a large enough value (up to 128)
to ensure data is not lost.
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BOARD PROGRAMMING

EXAMPLE 2 — RECEIVING DATA

IF

» The index field in the control word of a receive subaddress
response block is set to ‘1’
* The subaddress receives a command to receive three words

P

|

|

THEN

» The three received values are stored in three consecutive
locations starting at the location indicated by the data list pointer

* The data list pointer now points to the location following the
last data word received.

iy

. i
antg.cont-=--

The message status for this subaddress is modified to contain a word count of 3,

iy
E-fwiwvw.a

88-SOURCGE

oup *

the message status pointer points to the next memory location, and the index is L
decremented so it now contains a zero.
If a message error is detected, the Message Error Bit in the message status word H
is set. The message status word pointer is incremented, and the index is -y
decremented. However, the data list pointer is not changed except for word counts =
that are high or low. In the case of high or low word counts, the data list pointer is L3
incremented by the number of data words specified by the MIL-STD-1553B ~£
command word. s
O
b
IF -5
©
¢ The Interrupt When Index = O Bit is set in the control word of the r m
response block |2
2]
c
THEN = |
. o
* An interrupt block is added to the interrupt queue. M,,%
IF W%M
* This subaddress 1s requested to receive four more words LS
s
THEN 5
s
* The data words are stored in four consecutive locations beginning L3
with the location specified by the data list pointer. <

The data list pointer is not updated, since the index is zero.

Since the index field was already 0, no interrupt block is added to the interrupt
queue. The location pointed to by the message status pointer is loaded with the
word count of 4, and the message status pointer is not incremented.

(Continued on next page) L
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BOARD PROGRAMMING

8.4.2 Initializing Data to be Transacted

If memory has been cleared, all Receive data buffers contain zero values.

8.4.3 Loading RT Registers

The next step in the initialization process is to load the remote terminal registers.

INTERRUPT QUEUE POINTER REGISTER

If interrupt blocks will be generated, the address of the beginning of the interrupt queue
is written to the Interrupt Queue Pointer Register.

ot

e
.artisan

TRANSCEIVER BUILT-IN TEST WORD REGISTER
The Built-In Test word is written to this register.

H

R

£

CE}

REMOTE TERMINAL TIMER RESET COMMAND REGISTER

Writing any value to this register will reset the RT Timer. The RT timer is the source of
timetag information in the message status words.

}-88-SOUR

et

REMOTE TERMINAL ADDRESS REGISTER

The Remote Terminal address is written to this register along with RT options. Bit 5 of
this register must also be set if the RT address contains an even number of bits.

riteed /(888

Glara !

i

CONTROL REGISTER

Load a value into the Control register to enable either or both buses and to start RT
operation.

f

Instrumentation

1
y

8.4.4 Post-Run Processing

The validity and accuracy of transacted data are determined by viewing the High Priority
Interrupt Status Register, the Interrupt Queue (if interrupts were enabled), the message
status words for all messages and all transacted data.

P

oup +Qual

St

gy-G

The nature of any High Priority Interrupts that occurred can be determined by examining
which bits are set in the High Priority Interrupt Status/Reset Register.

thnolo

.1 Artisan-Tel

If standard interrupts were enabled and at least one standard interrupt was generated, the
least significant bit of the High Priority Interrupt Status/Reset Register is set. The cause
of standard interrupts can be ascertained by viewing the interrupt blocks on the interrupt
queue. Verify that only expected interrupts were placed on the interrupt queue. The
verification process can be combined with data validation (described later in this
section). o

There are several ways to examine data transacted during the scenario depending on the b
user’s application. One way to examine transacted data is to examine each

subaddress/mode code in succession. If the index field of a receive subaddress/mode
code contains a zero, the transacted messages may have been overwritten. »
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BOARD PROGRAMMING

8.5 Bus Monitor Mode L
The Bus Monitor Mode maintains the following:
e Interrupt queue B

¢  Monitor command blocks
e Data buffers |

This section describes message record block initialization, bus monitor register loading,
and data processing.

T

té COME-mmr

8.5.1 Initializing the Monitor Command Blocks

"4

Each message record block contains seven words, previously defined in this manual.
Because each message record block is linked to the next block through the tail pointer,
the message record blocks do not need to be contiguous. It may be helpful to store the
data words immediately after the associated message record block.

£~

The tail pointer of the last block is typically set to point to itself or to the first message
record block. If the tail pointer points to itself, only the last block is overwritten when
another message is captured.

1

SOURGE f-wivw.artisan

EXAMPLE

nteed | (388} 88-

If “n” monitor command blocks were created, the first “n-1” messages that were stored
are saved along with the most recent message.

If the tail pointer points to the first message record block, the oldest message is

overwritten when a new message is captured; therefore, the most recent “n” messages are
maintained in the monitor command blocks.

e%’ltatioihz—.-:-e{lara

strum

If desired, the status words could be loaded with a value (such as FFFF hex) that never
appears on the MIL-STD-1553B bus. Then when examining the status words in the
monitor command blocks after traffic is recorded, any status words that appear on the
MIL-STD-1553B bus are obvious.

oy

*QuAaI ?ty In

e
hnolegy-Gtoup

@U NOTE: The algorithms presented in this manual do not load the status words with a
special value before data collection begins.

]
{
€C|

danT

]

-+ Arti

Once running, the bus monitor can be stopped only by writing a value (with the least
significant bit clear) to Register 0, or by resetting the board (by accessing Register 12
or 18).

)

"

Each message record block contains a data pointer. To ensure 1553B data words are {
stored properly, set the data pointer for each block before the bus monitor begins L
operation. Since a maximum of 32 data words can be specified in a command, storage for

32 words should be reserved for each message. Part of the on-board memory is not used B
if the message contains less than 32 data words. L
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BOARD PROGRAMMING

&

Table 8-3 Load Bus Monitor Registers

Register Contents
Number
0 Value that enables buses and begins monitoring operations
2 Location of the first message record block
6 Pointer to the top of the interrupt queue (if interrupt blocks are

to be generated)
7&9 interrupt Enable

14 Value that places the board in Bus Monitor Mode and selects
all or RT Recording Mode

16 Values for selecting remote terminals (if traffic to specified
remote terminals is recorded)

17 Values for selecting remote terminals (if traffic to specified
remote terminals is recorded)

NOTE: Bit 10 of Register 0 must be clear when functioning as a bus monitor.

8.5.5 Saving Data to Disk

If enough bus traffic is monitored, all monitor command blocks will eventually contain
messages. To prevent data from being overwritten, periodically write captured traffic to a
disk. An interrupt can be generated to notify the user that a specified number of monitor
command blocks are filled and data should be saved to a disk. After writing to a disk,
eliminate any leftover values that may interfere with the analysis of the next message that
is written to the block by writing a ‘0’ to the control word, to both command words, and
to both status words.

8.5.6 Post-Run Processing

When monitoring activity halts, post-run analysis can begin. If data was written to disk,
save the current buffer if it contains any data. Close the disk file. The disk file is re-
opened and records are analyzed until the end-of-file is detected. If data was not saved on
disk and only information in on-board memory is examined, the first record to be
examined is pointed to by the original value of Register 2. Analysis ends when a block is
encountered with Bit 15 of the control word reset (not all blocks were used), or when the
address of the next block equals the value stored in Register 2 (all blocks were filled and
have been examined).

FIRST WORD OF MESSAGE RECORD BLOCK

Retrieve the first word of the message record block, the control word, under
examination.

If the most significant bit is not set, the message record block does not contain any data
and post-run processing is finished. Check Bit 14 . If Bit 14 is set, a message error was
detected during the transaction. Examine Bit 12 to determine which bus the message was
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BOARD PROGRAMMING

8.6 Algorithms

At least two examples of setting the 112X in each operating mode are provided. The first
example of each set creates a simple environment that shows recommended initialization
procedures and the minimum requirements to run in the selected operational mode. The
other examples expand this environment to include more options available in the selected
mode of operation. The notation “Ox” means the succeeding characters are hex digits.

8.6.1 Bus Controller Example 1

The first bus controller example executes a buslist containing a single instruction block.
No interrupts are generated . Upon completion of the buslist, the MIL-STD-1553B status
word is checked for status exceptions and the message error bit of the control word of the
buslist instruction block is examined to see if it is reset as expected.

BUS CONTROLLER EXAMPLE 1

/* define constants*/

mem_size = 16k or 32k, depending on switch setting
data_ptr = 0x1000

start_buslist = 0x0300

start_int_que = 0

/* base on-board memory and registers */

base on-board memory
if (base fails) terminate

base on-board registers
if (base fails) terminate

/* reset the board by reading register 18 (allow time for operation to complete) */

dtireg(18)
dtireg (1)

dummy
dummy

/* enable 112X memory */
dtireg (18) = 1
/* clear on-board memory (mem_size is memory size in words) */
do i = 0, mem_size-1
dtimem(i) = 0
enddo
/* create one instruction buslist */
i = start_buslst
dtimem(i) = -1 /* head pointer can be any value */

/* since there is no previous */
/* instruction block */

dtimem(i+l) = 0x400 /* set end-of-list bit */
dtimem(i+2) = 0x0832 /* MR, RT1 SAl WC18 */
dtimem(i+4) = data_ptr /* pointer to data to transmit */
dtimem (i+5) = OXFFFF /* initialize status word to -1 */
dtimem({i+7) = -1 /* tall pointer can be any value since*/
/* there is no next instruction */
/* block. load arbitrary data values*/
/* to transmit */
Q%“\N\\ Copyright 1997 8-18 DT 112X USER MANUAL
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BOARD PROGRAMMING

This Bus Controller Example-2 is continued from the previous page.

\*

base on-board memory and registers */
base on-board registers
if (base fails) terminate

/* reset the board by reading register 18 (allow time for
operation to complete) */
dummy = dtireg(18)
dummy = dtireg(1l)

\*

\.»

\*

Enable 112X memory */
dtireg (18) = 1
clear on-board memory (mem_size is memory size in woxrds) */

do i = 0, mem size-1
dtimem(i) = 0
enddo

assuming interrupt blocks are contiguous, create interrupt
block links for interrupt queue (remember that link of first
block is two words after first word of that block) and let
link of last block point to first block */

do i = 1, num blks-1
dtimem(start_int_que + i*3-1l) = start_int_que + i * 3
enddo

dtimem(start_int_que + num_blks *3-1) = start_int_gue

/* load head pointer,

tail pointer,

/* create control word and command word(s) for each instruction
block */
entl(l) = 0x1000 /* polling enable */
cntl (2) = 0x0300 /* RT-RT cmd, monitor data */
entl(3) = 0x2000 /* interrupt and proceed */
cntl(4) = 0x6000 /* interrupt and skip instruction block */

cntl(5) = 0x0200 /* RT-RT cmd, do not monitor data */
centl(6) = 0x0020 /* delay 32 units (512 usec) */
cntl(7) = 0x0800 /* retry enable */

centl (8) = 0x0400 /* end of list */

cmdl (1) = 0x0823 /* BC --> RT1 SAl WC3 */

cmd2(2) = 0

cmdl(2) = 0x0823 /* RR, RT2 SA2 --> RT1 SAl WC3 */
cemd2 (2) = 0x1443

emdl (3) = 0x0c25 /* RM, RT1 SAl WC5 */

emd2(3) = 0

cmdl (4) = 0x0c¢25 / *RM, RT1 SAl WC5 */

cmd2(4) = 0

cemdl (5) = 0x082a /* RR, RT2 SA2 --> RT1 SAl WC10 */
cmd2 (5) = 0xl44a

cmdl (6) = 0x0c20 /* RM, RT1 SAl WC32 */

cmd2(6) = 0

emdl (7) = 0x0841 /* MR, RT1 SA2 WC1l */

cmd2(7) = 0

cmdl (8) = 0x0811 /* MC, RT1 SAQ0 MC1l7 */

cmd2(8) = 0

and data buffer pointer for

each instruction block in buslist (the first head pointer and
last tail pointer can be any wvalue,
data buffer) */

32 words reserved for each

&mm.\&m\ Copyright 1997
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BOARD PROGRAMMING

This Bus Controller Example-2 is continued from the previous page.

}-88-SOUR

' (888

y Instrumentati

Qual

/* ignore any instruction blocks with skip bit set */ o
if ((cntl AND 0x4000) = 0) -
/* check both status words of RT-RT for validity */ -
m
if ({(cntl AND 0x0200)! = 0) ww
/* no status response */
1
if ((statl = Oxffff) OR (stat2 = Oxffff)) |
display no status response message =
(o]
o
/* status exception */ ﬂﬂ%
&
else if ((({(statl AND 0x07ff) != 0) OR Vm .
((stat2 AND 0x07ff) != 0)) ¢
display status exception message ?m
=0
/* verify rt number - if remote-to-remote, first status is F% ‘
associated with second command and second status is associated
with first command */ "
else if ((statl AND OxF800) != (cmd2 AND 0xF800)) :
display incorrect rt address in status .
if ((stat2 AND O0xF800) != (cmdl AND 0xF800))
display incorrect rt address in status Sanll
endif m
<
else ]
/* no status response */ .
el
if (statl = OXFFFF) 2
display no status response message o~
/* status exception */ L
else if ((statl AND O0x07FF!= 0) -
display status exception w
i C
/* verify rt number */ fdw
>S5
(=]
else if ((statl AND 0xF800) != (cmdl AND 0xF800)) o
display incorrect rt address in status W W
endif e
endif E
]
/* check if message error bit is in control word */ MM
L3
if ((cntl_wrd AND 0x8000) !=0) M
display message error occurred ﬂj !
/* validate received data */ W@
endif "
-
enddo .
/* check for unexpected high-priority interrupts (expect end-of-
list and command execution (standard) interrupts) */ ™
i
L
[
b
L

&mM\.N\.\ Copyright 1997 8-22 DTI 112X USER MANUAL .
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BOARD PROGRAMMING

This Remote Terminal Example-1 is continued from the previous page.

/* base on-board memory and registers */

base on-board memory
if (base fails) terminate

base on-board registers
if (base fails) terminate

/* reset the board by reading register 18 (allow time for
operation to complete*/

dtireg(18)
dtireg(l)

dummy
dummy

/* enable 112X memory */
dtireg (18) =1

/* clear on-board memory (mem_size is memory size in words) */
do i = 0,mem_size-1
dtimem(i) = 0
enddo
/* disable all subaddresses and mode codes */
do i=1,30

dtimem(resp_blks + (i-1)*4) = ill_sa
dtimem(resp_blks + 128 + (i-1)*4) = ill_sa

enddo
do i=0,15

dtimem(resp_blks + 256 + i*4) = ill_mc
enddo

/* enable receive subaddress and set msg status word to FFFF */

dtimem(resp_blks + (rcv_sa-1)*4) = rcv_cntl
dtimem(resp_blks + (rcv_sa-1)*4 + 1) = rcv_stat
dtimem(resp_blks + (rcv_sa-1)*4 + 2) = rcv_data
dtimem(rcv_stat) = OxXFFFF

/* enable transmit subaddress and set msg status word to FFFF */

128 + (xmt_sa-1)*4) = xmt_cntl

128 + (xmt_sa-1)*4 + 1) = xmt_stat
128 + (xmt_sa-1)*4 + 2) = xmt_data
O0xFFFF

dtimem(resp_blks
dtimem(resp_blks
dtimem(resp_blks
dtimem (xmt_stat)

"+ o+ o+

/* enable mode code response and set msg status word to FFFF */
dtimem (resp_blks + 256 + 4*(mc % 16)) = mc_cntl
dtimem (resp_blks + 256 + 4*(mc % 16) + 1) = mc_stat
dtimem (resp_blks + 256 + 4*(mc % 16) + 2) = mc_data
dtimem (mc_stat) = OxXFFFF

/* load arbitrary data values to transmit */
wrd_cnt = number of words to transmit
do i = 1,wrd_cnt

dtimem(xmt_data+i-1) = 1
enddo
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BOARD PROGRAMMING

8.6.4 Remote Terminal Example 2

The second remote terminal example enables all subaddresses in both directions and all
mode codes according to MIL-STD-1553B. A single-buffering scheme is used in each
case. Interrupts are generated when the receive subaddress is accessed or when the
Synchronize With Data Word Mode Code (Mode Code 17) is transacted. Upon
completion of the buslist, all entries on the interrupt queue are processed by checking the
message status words for errors and displaying received data. (Since one buffer per
subaddress is used, the last message sent to the specified subaddress or mode code is
displayed when an interrupt block involving the specified receive subaddress or mode
code is encountered).

REMOTE TERMINAL EXAMPLE 2

resp_blks =

/* mode code info

start_int_que
num_blks = 255

/*define constants */

mem_size = 16k or 32k
0x0400 /*

= 0 /*

/* transmit subaddress info */

xmt_cntl = 0x100 /*
xmt_data = 0x1000 /*
xmt_stat = 0x1a00 /*

/* receive subaddress info */

rcv_cntl = 0x100 /*
rcv_data = 0x2000 /*
rcv_stat = 0x2a00 /*

(interrupts enabled) */

mc_cntl(l) = 0xcb00 /*
mc_cntl(2) = 0x8500

mc_cntl(3) = 0xcb00

me_cntl(4) = 0x8b00

mc_cntl(5) = 0x8500 /*
me_cntl(6) = 0X8e00

mc_cntl(7) = 0x8e00

mc_cntl(8) = 0x8e00

mc_cntl(9) = 0x8e00 /*
mc_cntl(10) = 0x6e00

mc_cntl(11l) = 0x6e00

mc_cntl(12) = 0x6e00

mc_cntl(13) = 0x6e00 /*
mc_cntl(l4) = 0x6e00

mc_cntl (15) = 0x6e00

mc_cntl(16) = 0x6e00

mc_data = 0x3000 /*
mc_stat = 0x3al00 /*

/* base on-board memory and registers */

base on-board memory
if (base fails) terminate

start of subaddress response blocks */
start of interrupt queue */

enable subaddress, no intrpts,

pointer to data area */

/* number of interrupt blocks */

1 buffer */

pointer to message status area */

enable subaddress, no intrpts,

pointer to data area */

1 buffer */

pointer to message status area */

mode code 0 and 16 */

mode code 4 and 20 */

mode code 8 and 24 */

mode code 12 and 28 */

pointer to data area */

pointer to message status area */
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BOARD PROGRAMMING

This Remote Terminal Example-2 is continued from the previous page.

\*
\.*

\*

\*

\.k

\*

\*

\*

\*

dtireg(6) = start_int_que /* start of interrupt queue */

dtireg(7) = 0x121 /* enable standard interrupts*/
dtireg(9) = 0x32 /* illegal sa, illegal brcast, and me */
dtireg(19) = 0 /* clear interrupt counter */

dtireg(2) = resp_blks /* define start of sa response blocks */
dtireg(10) = 1 /* define rt address, no options */
dtireg(13) = 0 /* reset rt timexr */

dtireg(0) = 0x0181 /* enable bus a and b and start rt */

allow time for buslist to execute */
check for unexpected interrupts */

if ((dtireg(8) AND 0x0120) !=0) display unexpected interrupt

for each interrupt block, display transmitted or received data
(or error message if error occurred) - since single buffer
scheme was used, the most recent received message is displayed
for each interrupt block relating to a particular receive
subaddress or receive mode code with data */

if ((dtireg(8) AND 1) ! = 1)
display no interrupt blocks available
else

determine last word in interrupt queue */

if dtireg(6) = start_int_dgue

end_int_gue = start_int+que + num _blks *3-1
else

end_int_que = dtireg(6) - 1
endif

examine interrupt blocks one at a time */
do i=start_int gue,end_int_gqgue,3

only subaddress event and mode code event interrupts are
expected */

if ((dtimem(i) AND 0x7F3F) ! = 0)
display unexpected interrupt block
else

get address of subaddress/mode code block */
blk_addr = dtimem(i+1)
get status word */

stat = dtimem(dtimem(blk_addr+l))
if (stat = OxXFFFF)
display no status response message
else if ((stat AND 0xal00) ! = 0)
display msg err or subsystem fail
else
get word count */

wrd_cnt = (stat AND 0x1£f00) / 0x100
if (wrd_cnt = 0) wrd_cnt=32
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BOARD PROGRAMMING

This Remote Terminal Example-3 is continued from the previous page.

do i = 0,mem_size-1
dtimem(i) = 0
enddo

/* assuming that interrupt blocks are contiguous, create interrupt
block links for interrupt queue (remember that link of first
block is two words after first word of that block and let link
of last block point to first block) */

do i = 1, num_pkts-1
dtimem(start_int_que + i*3-1) = start_int_que + 1i*3
enddo
dtimem(start_int_que + num_blks*3 - 1) = start_int_gue
/* disable all subaddresses and mode codes*/
do i = 1,30

dtimem(resp_blks + (i-1)*4) = ill_sa
dtimem(resp_blks + 128 + (i-1)*4) = ill_sa

enddo
do 1 = 0,15

dtimem (resp_blks + 256 + i*4) = ill_mc
enddo

/* enable receive subaddress and set msg status words to FFFF*/

/* wait for specified number of messages to this subaddress to be
transacted or for another task (not shown) to set a flag after
a specified period of time*/

do while ( ((dtireg(8) AND (NOT (stop_task)) )
enddo i

/* halt rt operation */
dtireg(l2) = 0

/* indicate if all messages not received in specified time*/
if (stop_task)

display time-out message
endif

dtimem(resp_blks + (rcv_sa-1l)*4 = rcv_cntl
dtimem(resp_blks + (rcv_sa-1)*4 + 1) = rcv_stat
dtimem(resp_blks + (rcv_sa-1)*4 + 2) = rcv_data
do i=,num_msg
dtimem(rcv_stat + 1 -1) = OXFFFF
enddo
/* load registers*/
dtireg (6) = start_int_que /* start of interrupt queue*/
dtireg (7) =1 /* enable standard interrupts*/
dtireg (9) = 0 /* interrupt only when index = 0*/
dtireg (19) = 0 /* clear interrupt counter*/
dtireg (2) = resp_blks /* define start of sa response blocks*/
dtireg (13) = 0 /* reset rt timer*/
dtireg (10) = 1 /* define rt address, no options*/
dtireg (0) = 0x0181 /* enable bus a and b and start rt*/
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BOARD PROGRAMMING

8.6.6 Bus Monitor Example 1

The first bus monitor example lists

the steps necessary to log all bus traffic. No interrupts

are set. All monitor command blocks are stored in one area of memory and all MIL-STD-
1553B data words are stored in another. After all traffic is recorded, the messages are
output. (This example assumes that no more than “num_blks” messages will be
transacted and that no message block overwriting will occur.)

BUS MONITOR EXAMPLE-1

/* define constants*/

start_msg = 0x0300 /*

num blks = 100 /*

start_data = 0x1000 /*

num_wrds = 32 /*
/* base on-board memory and registers*/

base on-board memory

if (base fails) terminate

base on-board registers

if (base fails) terminate

/* reset the board by reading register 18
operation to complete) */

dummy
dummy

dtireg(18)
dtireg (1)

/* enable 1120 memory */
dtireg(18) = 1

do i=0, memory size - 1
dtimem (i) = 0
enddo

/* initialize the data pointer and the tai
record block (the control word was set
cleared) */

do i =1, num blks
addr = start msg + (i-1) * 7

dtimem(addr+6) = addr + 7 /*
enddo

/* load registers*/

dtireg (7) =0 /*
dtireg (9) =0

dtireg (2) = start_msg /*
dtireg(14) = 0xc000 /*
dtireg(0) = 0x181 /*

/* wait for end of traffic*/

memory size = 16K or 32K, depending on DTI-1120 switch setting

message record storage begins here*/
there is room for more messages*/

data word storage begins here*/

max number of data words per message*/

(allow time for

/* clear on-board memory (memory size is memory size in words)*/

1 pointer in the message
to zero when memory was

dtimem(addr+3) = start_data + (i-l) * num wrds /* data pointer*/

tail pointer*/

disable interrupts*/

point to first msg record blk*/
log all and bus monitor select*/
enable both buses and start*/
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BOARD PROGRAMMING

This Bus Monitor Example-1 is continued from the previous page.

if (wrd _cnt! = 0)
data_ptr = dtimem(addr + 3) /* get data pointer*/
do i=1,wrd_cnt

enddo
endif
display dtimem(addr+4) /* display status word*/
if (dtimem{addr+5)! = 0) /* if rt-rt, display second status*/
display dtimem(addr+5)
endif

addr = dtimem(addr+6) /* get addr of next msg record blk*/
enddo

display dtimem(data_ptr+i-1) /* retrieve and display data words*/

8.6.7 Bus 3,0::0_. Example 2

The second bus monitor example lists the steps necessary to log bus traffic involving
selected remote terminals. An interrupt is generated when every 200th message record
block is loaded with a message. The most recent 200 monitor command blocks can be
written to a disk. The data words associated with a message are stored immediately after
the monitor record block containing the command and status words for this message.

BUS MONITOR EXAMPLE-2

/* define constants*/

memory size = 16k or 32k, depending on DTI-1120 switch setting

start_msg = 0x0300 /* message record storage begins here*/

num _blks = 400 /* 16k board; can store 800 messages on
32k board*/

num wrds = 32 /* max number of data words per message*/

blk size = 200 /* interrupt every "blk size" captured
messages*/

num_blks = 255 /* number of interrupt blocks*/

/* ‘base on-board memory and registers*/
base on-board memory
if (base fails) terminate
base on-board registers
if (base fails) terminate
/* reset the board by reading register 18 (allow time for
operation to complete) */
dummy = dtireg(18)
dummy = dtireg(1l)

/* Enable 1120 memory*/
dtireg(18) = 1
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BOARD PROGRAMMING b

This Bus Monitor Example-2 is continued from the previous page.

GE-}wivw.artisantg.co

cntl_c_flag = FALSE 1
addr = start_msg =
do while (NOT cntl c flag) et
if (dtireg(8) ! = 0) /* has interrupt occurred?*/ o
dtireg(8) =1 /* clear interrupt*/ &
write dtimem(addr)through dtimem(addr+blk size-1l) to disk -
dtimem{addr) = 0 /* clear message record block*/
dtimem(addr+l) = 0 /* (except pointers) so that*/ e
dtimem(addr+2) = 0 /* new message can be detected*/ ;
dtimem(addr+4) = 0 /* when it is stored*/ -
dtimem(addr+5) = 0 E
addr = addr + blk size /* point to start of next block*/
if (addr>num blks)addr=start_msg /* after writing last block,*/
/* point to first block*/
endif
enddo
if (current buffer contains data) write current buffer to disk
close disk file x
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DIAGNOSTICS

9.2.2 Test 2 — Walking 0’s Test

Test 2 checks each memory location’s ability to have a single bit OFF. A data word is
written to each memory location containing only one ‘0’ bit, then the word is read and
verified. The ‘0’ bit is first positioned as the least significant bit and then “walked”
through each of the 16-bit positions. For any inconsistency encountered, the error count
is incremented accordingly.

9.2.3 Test 3 — Walking 1’s Test

Test 3 checks each memory location’s ability to have a single bit ON. Test 3 operates in
the same manner as Test 2. The process is accomplished by writing data words to
memory locations containing only one ‘1” bit.

9.2.4 Test 4 — All Bits Test

Test 4 loads each RAM location with the value ‘FFFF’ kex, and reads each location to
verify proper operation. If any locations contain a bit OFF, the error count is
incremented.

9.2.5 Test 5 — Value AAAA Test

Test 5 loads each 112X RAM location with the value ‘AAAA’ hex and reads each
location to verify proper operation. If any locations contain a value other then AAAA,
the error count is incremented.

9.2.6 Test 6 — Value 5555 Test

Test 6 loads each 112X RAM location with the value ‘5555” hex and reads each location
to verify proper operation. If any locations a contain a value other than 5555, the error
count is incremented.

9.2.7 Test7 — Value 0000 Test

Test 7 loads each 112X RAM location with the value ‘0000’ #ex and reads each location
to verify proper operation. If any locations contain a bit ON, the error count is
incremented.

9.2.8 Test 8 — Register Test

Test 8 verifies the W_Oum ability to correctly address, write to and read from the 112X’s
registers.

READ/WRITE INTERNAL REGISTERS:

The 112X contains 14 internal registers in common. The Diagnostics program writes a
value of ‘AAAA’ hex to three read/write registers common to both products and reads the
values to verify functionality. The error count is incremented for each mismatch that is
found.

READ/WRITE OTHER REGISTERS:
The 112X houses three additional registers.

Two of these registers read and clear the interrupt packet count of standard level
interrupts. These registers are tested by generating a defined number of interrupts and
verifying the interrupt count. Several interrupts are then de-queued to verify that the
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