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(Valid) 

(Valid) 

I .. ~ V. . r ~ '"'" , i '1' ~ i ! i $ ~ ! !; ~>-
: I : I: I I I I' : J ' : I I I I,: I I I:: i I I I: I:: I I I I I 
I : I I I , 'I' : I : ! I 1 I ,I I I I I I I I i I I I I I ,I I I I 
I II Addreu 49: Stotus l I I t ~tClt"'$ I Address 49 I I Status I I I AddrpS'!l ' 49 I I Stot ... s I I I AddFil.fforess 49 I L 5101 ... 5 I I I AddrtiS ·49 I ,Slolus I 
I Z. I I " I 'f' I I I rI I r-r-1",'_ J I I I I I 11 i ~ 

'-----~II~-----__111 , I I I II I Ch,oo.' Eod Ch~o.' Eod .. ____ -t-_____ -irl"''''''''''o'--+-I ----;-1 __ I L-..L-J a.:" IL.. ---------iI~1 ___ +-1, ____ -+,1-- p.,;,. EOd!-_______ ~I~1 --'!---tl---' L-.j....JO." •• Eod 11-. -----11~ 
I I , '" I, ' , , I I I ,- 'I I '"'Y I I I I I 
: : I I I I 1 " I I I , I I I : ,I I I I I I I ,I 
I Add~, ,.' I 1 I I, I, ' I , I I I I I I I I I I I I I I I 
I 

L Ch,'o'o, 
Indiccrted 

I 
Command I I I lLost By tel \ t Address 49 I CrEt I Addre~ 49 I Command I I Address 49 I Commond I I I Addnm 49 I Command 

1 I O'M D.", D." '--____ ~II__---~I~ --_>t_-I-'---_i l\--J~-;;I_i__ _____ -+-___ ~~ ..... I_~D I I~ '-I_---In:: I~ IL...-_ .... ni--.....,. ____ .....,II---

'1..1 W,',. I---------~,t------------------------------------~,I-------i.~----~--~! ~~~=~,:::;:;;;;;-;;;:::=:\:j;L-------------~r--~.~1 ____ -, i, C,o"" I, ! C,o',,' 

~~~;:515 -1 E 0 
(Stack) ~7;~t:~t ~';: ... :i~9~';!;ilion Device nd cc ... B COmrTlClnd Not b:ec ... teG~SkIt ... s 5tored 

~'--------~IL'I ~'II~: --, -~t~-----------~I--------~~----------~I--~I~----~I~I-------------~.J . l III L In.";,. Eod s .. ,", ,",0"'''' 

1o-----------lnll,,,1 Selection Mechanical Data Tror'l$mls$lon Complete MS$$<lge Mechomcol _~ Ending Seqoence--_-t---------Tesl I/O ,Instwctions ______ -..t_------- Command to Busy Device _______ .... to. _______ Cammond 10 Device with O ... tston.ding 51;'1"'$ _____ + ____ --- Immediate Command beculed 
Delay (TYPical F,xed-Record-Length Device) Delay ----..~' 

/4-------------------____________ Normal Output OperatiOl'l (Control Unit Forced !kmt Mode) ------________________ ---.j 

Nole: The encircled dOl (!)) is ... sed in the 
seq ... ence chart to indicate the checking 
of that slgnol's level befOTe proceeding, 

OperQtionol CAl' 

ReqUHI In 

Hold Oul 

Select 0..., 

Select In 

Addresl Oot 

Operational In 

Addresl In 

Commgnd Out 

SiaM In 

Service In 

Service Out 

Bul In (9 linn) 

Bui 0 ... , (9 lIi18$) 

Supprell Out 

Sequence Chart 2. Control Unit Forced Burst Mode-Multiplexer Channel 
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OperotionolOut 
----~I~ r---------------------------~Irl------------------------~Irl------------------------______ ~\'r'------------------------------------,II\~~~I~O,-'----------------------'\11------------------------------------11.\--------------------------------~I,rl------------------~I'r'------------------------------~Ir 

I~I -,';...' -"'-' --'I Operational Out 

Re'lued In 

Hold Out 

Select Out 

Select In 

Addre" Out 

Operctionol In 

Addres, In 

j I 
----\Ir__-7--, 1 A /I 1 ....t ..I 

,c ! 1~-+:I4---!-A------~--------~'II---I-~-----~--------~\r~f~ ~ I "~,r-+t--;'~A_--------~~~*~~HId~o,~,,)--r!--;----~--Ir__r\~' --+--/; __________ ~~~~-r--~------------il__--/~~) fr-__ ~~V--+-J-!~----------~: :~ 
i : , 1. I, " ~ '" /, 1. / t I\or-1..,.....,~----tlr---"J\ 
i : \ r ) \ \1 

I I I 5'''01 I / / ---II. -+i----ii,r--+-\-:=~~~-f-----fl-----i'r---+-/+--'-+----It--"\Hf------f+--'+---+--+-----'Ir-t---++----'f----------tt----Ir!..!:..-/+--+-+------If-----\I-+-I+--+--+-------I+-HI---+-+-+---/+f-i-~-il--+--+--+-+---flI----/+-+-+------+----~r 5.1." I, 

----i"~.L-..,: II!I AIIr-+-----+---_iII_P' \ ,'" A..1)'T-t--I+-----Ir+----+\-+-(tHf----+--t\-~I_+_-_t_+__t_-------I+_---Irt"""Ad''-''O'''t' \~:J::::===~~:!~\--II-f--t\~~-:~~:------------~---_-_-+-t-..s.,+-+-\-Ir----t--jl----+---++------;\,.pFJr-! +--1<----J+--+--,(r-Jl-,-II-,-+-\\ ~7"-/~-+~::~~~~~:l~--~r Ad',~ ,>" 

1.-- 1'-------1 __ +: _--I: / 'I,,: '-l 'I, "f' '1,---\,~,-_-y",\ "1L--I"I~OP';';;II''---'\ 'i--' ,\' ~ , ': ~t::.-~""'r__--'k'", '1'---~r 

,~ 

Operationol In 

Cornmond Out 

StotUI In 

Se ..... ice In 

Ser~ice Out 

Bu. In (9 Line.) 

Bus Out (9 line.) 

" ! : 1 ~\ ,!: !, !~,,!~ _ _ ! V , r__-----!-i!-l v( ! ~ O'--+----~I_\ -i---+-----__III-----1-l!U! (""-; ___ --\> ~'. 
! i i i j l i ~~ ! 1 l i \r~ l i )i i l 5101, iii 11 !! II.~r--t--..r""'" i ~ 

A--~I_---1--+-+--!+-i---.J-.. V I " , I I '" !L....j--_ilr__l..-.--+----~',r__------+-"""j'---_!\ 
I I I I I :: I I I : " : I : I I I I I I I II \ I, 
I I I I I I I I I I I I I I \ I I I I I I I I I I I I I 1 

I I 1 : II : I I I I I I I I I: \r : I r~, I I I \1 
! I I I I / ! I I I I I" '--', I 5~ I, \ ----"I__-----+....,'--"I-...{, QP'\ I I I I : i \ 

----~III--i!:-------~I:----~i~---f~:--~!~i~i--~!~~/~--~ i : :i I' !i 1\ l~ ii:\ ~ : I: i:!\'~ :: i:\ I: ~~I-----------+~I....,i~--~i~\~~1+-------I1-4----4----------~II-----------i~-----~~~~+----~~-. 

---~I: I I l!:: i '1 ~ : I i:: \r~ :1: !,i ~I 0_'11_-----------+-,: -i: ____ -:-1 __ ~---"I~! I~' SN OW !! i "f \l ....... ,I_----------+!-+!----+---~1 T-"I r__----------i-II-+:-----+:---\fi:IltT L-__ ~'I I " : I ~ ~ ~ 5.N'" 0" 

I I I I I I I I I I I I I I I I : I I ! I I I I I I! I I I I I I I I I I I I 
I I Address 30 I Statu. Address 24 I ·Slotul Addren 30 I Fi",t Byte I A<!d<e$1 2~ Add"," 30 Lall Ityte I A¥ress, 24 Add,es. 30 I Slotus i ADd,.. 24 StGlu$ I 

I I ~L ____ __II__-t---~Il.Lfz=l-----"l~----------.....J~ Dolo 1'---___ --1 ... I, nil n rI II-I --I-: ------+------'-----+-1 - I I z •• - 'i, I I 1\ '---;.-- L-__ II_-----------' '-----C-'h,,,., '''' 1..., -------~II-\ --tl----~----------~lr\ -----------' '------:!C:...~I '''' If-------~lr 
I : I: !: 0""""1: Oov'oo'''': 

I I----! I Ad'~ '" I Co~,' Co •• "" I I Add'H' " : 

1 ... - ______ ;-__ ---!I LJlf----------I L-__ -' !-----------II-------------------------------~III_\------------------------------------_Ill!...--'"""'-"!""::...' ----------------------__II\r__--------------------------------~II~\-----------------------+: ---------llr---! L---------_iI",I-----------------------t--------\',~"'" ,,", (9l1"" I R.od I 

I : i 

t""">r----... ,~ Stolul In 

(Volld) 

eus In (9 Lines) 

(Volid) 

Supprms Out 

I I I 
Iso I I 

----~r---t-l-S-Y"--omR---.J-I------~------------~~I,-'''-OI-5.-,,,-''O-,-------~._T[~.-~-~-~-~--I,-"'-OI-5.-,H-"O-0-~-~-~-~~~J~~,~~~~~~~~-OO-,,-TM-.-.'"-,O-'-(S;-'9-,.-By .. -'-~-~-~-~-~.il+>[-,,-------------------~-DO-"-T.-,~-,'-,'O-,-,""-"-'by-.. -, -~~~~~~~~~~~~._T'[~,-::< ... -"-"'-'-~-Do-m-T-.---'"'-=-(S-"'-,.-By-,.-,~~~~~~~ .. ~+_Ir.~~.~~~~~~~~~-Do-m-TM---1.-'~-(-M-""-,by-.. -'~~~~~~~~~~~~~If..I-~-~-~-~-~~~--",-"-'P-.-"d-".--------li-I~-S-"'~~~""~'-.-P ... ~~~,+I'1~~~~~~-,'-.. ,,-OC-.-D>,-'''-'''-,~~~-_-_-•• -l'If.\\r-.~~~~~-~-~---''''-i-'''-P~-... --M~~~~t-[-S-m ... --.. -''P-... ~J 
SUppre$1 Out 

Note: The encir<:l"d dot (@) i. u.ed in the 
sequence chort 10 indkole the checking 
of thot 5ignol'. I""el before proceedIng. 

\.--___________________________________________________________ Multiplex Operation--------------------------------------------! 

Sequence Chart 3. Multiplexing Operation on Multiplexer Channel. 
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Operatic-nal Out 

Request In 

Hold Out 

Select Out 

Select In 

Address Out 

Operational In 

Address In 

Command Out 

Status In 

Service In 

Service Out 

Bus 0 In (9 lines) 

Bus 0 Out (9 lines) 

Suppress Out 

Data In 

Data Out 

.--------------------------------------------1�_1------------------------------------------------------I;'I-l-O-,-p_' O-'-'------___II'tI-' -------------------___1, 1-, ~----{, 1-1 _______ ;,' Operational Out 

It--l) 

___ __III__'~ I __________________________________________ ~,I_,-------------------------------------------------------~ltl_,~R~~~lo~ _______ __I~tl_l-------------------~:I~----__Ill_l _______ --I:R~u~tln 
I ~~_~ 

~~~--~ ~------------_II_I-----_Ii,I_'--------_I1 

1~4~.___----------___f/~Hr1---TI---f-'/I}.----------------~ 5.10" / C" ~ 
-~,' 1 I ~~I---~~~ 
__ ~II-+-+--++'t\----------_,_-----------+_____,TI+_-__II__--__\\,___!)-------______________________ ----li-=-S.,:..::;,o_--+-+-~__fl__-_+""""H----------(I-,I __ __111_,' ____ --II S.I." '0 

\ I ) rll-+t-":l--. 
I ~£J (rbt!4--______ ----'-____ ---I~Ad,..::::::....(M -tt-T--II~ r"-t-l -...----11---,' ----111--,' -----II Add, ... 0., 

__ ~,I--+~;l~T,41~~))----------------------~\-+~\~~--II--~j~L!--~~(~MI :: \ill~~JI-~k/------~:"~~~~~~:::~~~~~~~~:~:-I::' 
I Y----------------------------------~-~~--~~---~r_--~I~:-JI I ~~~--4_+\-~I-~ I :1 1:7 I 

: : : emd Ou, I: : : ~ 1_' ____ _I' 1_' __ ------11 Com .... "" Ou, 

I ! lr--; ~ (b. i-------t:----'-:---t--7:--fj i ~ ( I! ) / ~ \\ 4 iii l i i Cr; ~,:,----_ __I',,',: 1 Slolu.,o 

-----I:I---...... - ...... +--t--+:I-t--+-:It-\.r..J~Htl---? /'-"""\ : ' I :11\1:f,\~1 i;;: i :,\\jPt--------:---:-------j---:---:---:---+...ti~-f!-+-+--~l1" {. ;; i : \: :~~I ,'~I__---_II:,'~~~~~~~~~~~~~~:IS"";oel. 
-----I1--+---i-1--;--7--7--:...~1' 0/ I I I I ~ I I / I, I I I , I I S,vO" Y I ~,I I' I , 1,I_'-------_Ils"v;OOO', 

( Ad ress l14 StaLs ±ero ~: 1: Sto~us chal)End I I lddr ~o :: Status : 'B t ~ ~ t 2 B~te 2~ : : I ': ~I Slotu~ I l I!! Ad~ressI30! SIO,lus tro I 

(Valid) r I I : I rl---;n l: I, ~ ~o:o, l ~ Data Dolo Dota Dolo Doto .Bus 0 In Channel I I I I I "':-____ _1 r1'-__ ........ _-I (9 l ) ...l..:::=--Itl--+--...... ;----J L...+-_____ !--; __ '-II-_____ +-_.L~---....J ... -I---~I_---__:_---i-+_' '-+ _______ ...J~--·-~t_r~·~l ~nd (l HOotot- IlIusOln inas 
I I I I r I I I ~ I I Zero I I 'Device l I I I I I I .\ ' , 

Address 14 Command I I I I Address 10 I Command I I I I I I I I I I I I I I End I I Addre~s 30 I Command I I 

~ III III '1'1 ",,00,,: II II '-+ ___ -+_+-_+_~I---~ '----+--------Ir-+t-i-I---__II_l +1-1-11 -411-';'II--+-II-IIIf-1-11 -:,-+,1-------11.' I I' II--- 1_,' --+i-tl-------II ",,0 Ou, (9l1 ... ) I Control Data Dato I Read I I I 1 I I' Read ~ I I 
\ I I I I I I I I I I I I I I I I I I I 
~ I I I I 1 I I I I I I I I I I \ I Sup Out: ! . ' I :, I Suppress Out 

---_III__~f_--------+---------~ I I I I I ! I ' I I I I Ii" r ~ U--. I 

...;.:Vo:.;:":..d_---"II' --I-----------I----------_II----------I---------+--~I_---_+---:1-.,.1--------+--------';...:.:--:-:-\%..J~ ': ! wm:; ::: ; '--+ ____ __1,' Do'o 10 I "':Jtt:! J'I"'\ Do .. ,. 
I I I I I I I I I I I I 

...;.:Vo:.;:":..d _ __III__-+-----------+----------__II---------~--------+----11----+----:...:.: ...... --------+-------..... '1--1-1-1-1 -r, '-IHI--+I-.;.: --', i ~\,',rTfi-" """'}----__II_" .:;D;;;o':..o .:;OU;;,;'-----I___III---+_----------1r---I1-1 ____ ~I Dolo Ou' 

I Byte 1 Byte 3 Byte 2N+l I I I I I I 

1_,' _____ _1,'1-',' ________ _1: Select Out 

(Valid) 

Data Byte Count::: 0 

Bus 1 In (9 Lines) Valid I Dolo Dot 
~~~I~_+----------_+--------------___II__------------_+------------_+--~I__----~----~r-------------4----------~" ~----_I 

Doto Data Data Ooto'-I-_+-___ __II_,' ..::"'::.:,~'.::'o~ ____ _+-"_i,ll__-_+-----------t_-~I-I' ----_II'tI_' ________ ~_I( Ius, In (9 linft) 

Bus 1 Out (9 Lines) 

Mark In 0 

Mark Out 0 

I I I 

...;.:Vo:.;:";;;d _ __III__-+-----------+----------__II__---------t--------+-_~I----+_---:I-+_-------_+-------~I _+: ______ ~I_-------------~--+_-----II-I.:;"'~'~'.:;O~"~----I---II1__---+_----------------~r_----II-I--------III-I-------------~I""'OO'~L; •• ) 
-------III__--r-----------------~-------------------1~----------------r_-------------+----I~------r_ __ ~:~: -+ ______________ +-____________ +: __ .;.: __________ --II_------------------~--_+------__II_I~M~K~IO~0--------'~1__--__4----------__ ------~--~~1------__I11_1------------__I1~~100 

I : ~I ___________ II__----------------~ 
-----111__-+------------+------------11__---------+--------+----11__-__ +_--~'-+--------~--------~'-~I 1~--~------II--M~K~0~,~t~O------+-41------+-------------__ ----r-----I,I-I----____ ~11_1--------------~I~,kOO'O 

I , I I 
I I I I 

Mark I'll ____ -I ~ _ _+----------_+----------_II_---------I_-------_+-~ 1-________ 1_-------+1 I l'-__ ~----___I I_~M;::.K~I::.o,:., ______ t-__II_---+------------+---~I_,l _______ ~~I_!' _________ ~,\ Mark In I i r I-----+---~, , , I I 

Mark Out 1 

I , I I ' 

i : : I ,\\ I!-__ +-_____ --II__M~K~O~,:..."'-----__ -t_--II-----+-------------I--~: 
I 

MK Out P ,I Mark Out I 

I 
Mark In Parity 

----_III---+--------------_r------------__II-------------+-----------4----II_----~--...J J If-, _ _+-----II-.::M:::;K;::.'::.o:..P -----1-----+----------+--__11_1' ____ -11'1_,. --------11 Mark In Parity 
I , 

Mark Out Parity ----~II__-I---------------~--------------II__-----------+-----------4--~~----_r----------------_+----------~I 1L..._~---__II__M:::K:.;0"',::.'.:.P-----_+-41_---_+-----------~--_I1_1 ____ _III 1'--______ --,/ ~,k Ou, "''''Y 

_ Initial Selection -----+~-------- Data Transfer -------~l+_- Ending Sequence_ 1+---- Initial Selection -----li<-------------Dnto Transfer -------------+t------£nding Sequence-------I r---- Initiol Selection --_I+--------Ooto Tron1fer------

10------------- Block Multiplex Operation (Disconnection with Channel End) -------------+1 I----------------__________ Two byte wide data tronsfer _________________________ -+I i<----------8Iock Mlltiplex Operation (Data In Data Out Trans.f.,) ------I 

Sequence Chart 4. Block Multiplexer Channel Operation (Part 1 of 2) 
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~1..:Op,,",:;.,o;;,;,..:'o.;;oo;;.,..:o.;;."t------------------Il~l----_I\1~\1 _____________________________________________________ _I,\,~' ______________________________________ _Il'/--OperotionolOut 

; ~ ::~~:.:_',o ~ _____ __/:I__; ----I::==--=.,;1-~ --r~' (' / ~ I(~~---I:~I-+! ---I.r-+(/_AL ------;1:'~-!-......,,-.---_-_ -_ --f..Jf(----/i-~------i::~~~':"',o 

\\.r+-.;--+----I---'<-I'J 1: ~ U \ t : ~ \ ,,'-----"'l/~--'\~ '"f-------iI--0POCOtlOOO''0 

~,' _Ad_d_,,,_, -'0-----------------_11 1-,' ----I,I---!--+-t---t------~~!9_ '1-+-+----------..,1---+, +-4, !-, +-_-++ ..... 1 +---_1 ~+------\[;~--A--,'+-'I--+------+----ti-+~ YI-+_.j-+ __ _II--Add"" '0 

::~,:~~~~:O,:~d~O:"~'~~~~~~~~~~~~~~~~~~~~~~~~~:W::_HfL----i_---I' " ~ ~,I---:I-+---t-r:I-I---------f+-----------~------~-----: i!~~ ~:[ ___ ~,: r-Irl'---tV1-L~\--'~~~~-_~~-_~~~~~~~~~~~.;.i~~~~~~i~:~~~:;.i~:l.l_-+'!~ :~~~~"-+'-+~-+;I +----II__T--------~:.....J \pL--q! ~Vbwr_---_;---~' +-+: ---,i---,-:-;--f\ (Jr ~L.'+-__ __I::~o~~~: 00, 

S,,"loa '0 \ i ~ l \ ! i i \ ! iii ii' r i 1 i \ \ : i: : i \ \ 
t--=c:=..:::.....-----------\~7-I-+-+---I" " \ 1\ ' '\tJ " :: , '~' 1-4-----+, -'-'---Ic--/.ft-\f-'<-I-----+----+-I-, -+--t--t-I--\.f+++---II--SOC"'oa,o 

\ : ~ ~ ::: : : :: : : ++-1 ~ ,: ,I i ,h : :: :: : <::::J ,--S.".,',.o", ~S.~,";;,;I~, • .;;OO~'-------------~,~t-t---II-?-----i:I---~--~- , , L---------i---4'-+-+:-:~---':~--!,~R.-t,~yl I ~ I ~ : I I ~r--- 'v ~ 
Dato Byte Count '" Z~' ~ Status : ~dress \4 : Status I : : Address 14: IStatus: J Afl..----..lderess 14 I ~StotU5 : I Address 14 : I Stotus I 

~~sL~n:) Dota Dota I Datal Channel L.-t---I_-----......J~ ~9 Device I Channel I-"''':;;'=---! !-----' '-1-+-\--_1,1_' ____ _Ill End .J L--...J I I I !--_;-' ---l .. ,.,1:-;-----_1 1_-+'--------' End I End L-+---_i ~Bus 0 In (9 Lines) 
Bus a Out :1: :: ~:;ice IAdd 141 ~ ~ : ~h~nnel I: Address 14 I C~mma~d 

~(9~L~lo~.~,) __ +_-+I----~'-_f'------+_I__+-__iL----__iIL--------I--_+-----------~------------......J~I ~coo~m,:oo,- I~~~;~:: I L .r--l r r r J 4-----1,.. ,;, ,LL-__ ,1-"!!!ll4-+----~I--+, --------------'I_-------J --..-...J_ LL-____ -I'_ __ -it--Bus 0 Out (9 Lines) 
II II \ 1 1 \ I, \ Control 
'I I, / I.r--------------h 

I-'"'S""p:.:;p''''"'::.'.::O'''",.;.I-.:.I----...,I-..:I------+---'I__t-_II_,,----_I1 I__-------I--_t-------------I '-I ..... _______ 'f--JI I' "I '...J'-_______ -I:-__ ~I__s"pp'e" Oot 

Doto,o)~':: :1
1

1
, !:i , ~,' ----111__-----+--+------------+-----------------------+---+,-----II--t----------------------------------4----II--.DOIo '" 

I 

Do'oO", ~!--______ _;~I----_I .. ------,.....--+_------------+_-----------------------11---+,----_11_-+-----------------------------------~--_i /, : : I I-- Dolo 0"' 

~?~Op.:..-ro-'-'o-oo-'-'O------------------_I?~~----_Ill---+_---f~ 

Bus' In (9 Lines) I I r 

I_--'--'----------+_--------II-,'-----/,'I__-------I--_t------------_t---------.---------------II-) --+I------Il'I--t------------------------------------+; ----It--- Bus I In (9 lines) 
I , 

Bus 1 Out (9 Lines) I I ! 
1-~..:.;;.~.;;.;;...:;;.---------+_------__II_I----_III__-----__1--_+------------_+------------------------1-, --~,-----II--t-----------------------------------~----il--~,'OOt~Un"') 

'r--' II 

I-M~o,~'~'o~O_' ___________ +_------__I~l----_III_-----_t--_t------------_t-----------------------~ ~-----___II__+_----------------------------------_+--__I~MarklnO 

I 
I-"'M~o,:;.'..:O~"'~O'_ __________ _+-------_I,I_'----_II·I__-----:-1_-__I--------------I-----------------------_+--4-----__II_t-----------------------------------~i---_Ir__MarkOUtO 

i 
Mark In 1 
1----------------+---------1,~'-----III------_t--_t-------------_t-----------------------,.....--t------t.I__t_--------------__________________________ + __ --11--"','10' 

I-"'M::."::.'.::O.::"t::.'~ __________ -+ _______ _II_?----~II__------_+---+-----------------+-------------------------------+--+-------11__+-------------------------------------4-----Ir--MarkOUtl 

I__M-,,-'-'o-P-o-rit.:..y-----------+-------_I~\\ -----I,'I__-----__I--_t------------_t----------------------_+ __ +_----__11__+-----------------------------------+--_; t-- Mark In Parity 

_"'_'_'_O_"'_p_"_It.:..y __________ +-______ __If-I----_III__-----__I--_t------------_t-----------------------+--t_------/I__t_--________________________________ + __ -/~ Mark Out Pority 

---------------~_to_-------Ending Sequence---------i Choining Indicated Command Retry Indication 

i--------------Block Multiplex Operation (Reconnectian with Device End)----------+\ J+------------Black fv\ultiplex Operotion (Reconnection for Commond Retryl ______ --->I 

Sequence Chart 4. Block Multiplexer Channel Operation (Part 2 of 2) 

Appendix C. Supplementary Application Information 61 



accept data indication 22 
accept status indication 22 
address 

assignment 19 
decoding 19 

address in 13 
address out 12 
addressing 19 
assignment, address 19 
asynchronous satus and ending procedure 18 
attention status bit 24 

basic operations 20 
blocks, connector (see connectors) 
burst mode 18 

bus 
forced 18 

extension feature 32 
in 11 
information 10 
line parity 10 
out 10 
signal skew 11 
width indication, early data 32 

bus out check sense bit 28 
buses, general 10 

unused lines 10 
busy sequence, short 17 
busy status bit 25 
byte 

command 20 
status 24 

byte multiplex mode 18 

cable characteristics 34 
cable halves 39 
cabling 

and connectors 39 
external 29 
internal 29 
mounting 39 

cancellation of control unit selection 12 
capacity of connectors 40 
chained operation 22 
channel end status bit 26 
check, unit 26 
circuit requirements, interface 35 
circuits 36 
clock out 14 
command byte 20 

bit configuration 20 
chaining 22 

command immediate 17 
command out 13 
command reject sense bit 28 
command retry feature 33 

request 33 
commands 20 

control' 21 
diagnostic, special 20 

commands (continued) 
read 20 
read backward 20 
sense 21 
test I/O 21 
write 21 

conditions, unit status 24 
configuration, system 29 
connector, interface, pin assignments 37 
connectors, cabling and 39 

electrical specifications 41 
contact, serpent 40 
control command 21 
control unit 

busy status (see busy status bit) 
end status bit 25 
initiated sequence 17 
selection 12 
service requirements 11 
shared/nonshared 19 

controls, selection 11 

data 
bus, definition 10 
check sense bit 28 
in line 33 
out line 33 
ready indication 22 
transfer 18 

and ready indication (data ready) 22 
and channel end 26 

decoding, address 19 
definition, line 9 
device end status bit 26 
device selection 12 
diagnostic commands, special 20 
disconnect 

interface 23 
in line 32 

driver, line 35 
select out 36 

early data bus width indication 32 
electrical 

connector, serpen t 41 
requirements, general 34 
specifications 

general 34 
select out 36 
serpent contact 41 

electrostatic discharge 15 
end 

channel 26 
con trol unit 25 
device 26 

ending procedure and asynchronous status 18 
equipment check sense bit 28 
external cabling 29 
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fault conditions 35 
features 

bus extension 32 
command retry 33 

interface sequence 33 
high-speed transfer 33 
I/O error alert 32 

forced burst mode 18 
functional description, I/O interface 7 

general electrical requirements 34 
general system considerations 28 
ground shift and noise 34 
grounds, circuit and machine 35 

high-speed transfer feature 33 
hold out 12 

I/O devices 7 
I/O error alert feature 32 
I/O interface 

functional description 7 
lines (see interface lines) 
sequences 17,33 

immediate command 17 
inbound tag lines 11 
information, on the buses 10 
initial selection 17 
interface circuit reqUirements 35 
interface connector pin assignments 37 
interface disconnect 23 
in terface lines 

address in 13 
address out 12 
bus in 11 
bus out 10 
clock out 14 
command out 13 
data in 33 
data out 33 
disconnect in 32 
hold out 12 
mark in 32 
mark out 32 
metering in 15 
metering out 15 
operational in 13 
operational out 11 
req ues t in 11 
reserved 15 
select in 12 
select out 12 
service in 14 
service out 14 
status in 13 
suppress out 14 

interface time-out con$iderations 28 
internal cabling 29 ' 
intervention required sense bit 28 
IPL read command 20 

reset 24 

jump status (see status modifier) 

line 
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driver 35 
receiver 35 

line (continued) 

termination 34 
terminator block 41 
unterminated 15 

line definition, signal 9 
lines (see interface lines) 
lines, reserved 15 
logical levels (see voltage levels) 
logical zero, one 34 

mark in line 32 
mark out line 32 
maximum 

line resistance 29 
skew 29 

metering con trois 14 
metering in 15 
metering out 15 
mode 

burst 18 
byte multiplex 18 
switch 18 

modifier 
bits 20 
status 25 

mounting cable connectors 
multiple drivers and receivers 
multiplex, byte, mode 18 

39 
34 

no-operation control command 21 
noise, ground shift and 34 
nonshared, shared control unit 19 
not ready 26 
number of units, system configuration 29 

offline utiliZation 39 
online/offline 

cabling 39 
mode 30 
transition 30 

operational description, I/O interface 17 
operational in 13 
operational out 11 
operations, basic 20 
outbound tag lines 10 
overrun 14 

sense bit 28 

parity, on bus lines 10 
pending status 30 
physical requirements 34 
pin assignments, interface connector 37 
pin numbers (see pin assignments) 
power effects 30 
power off/on sequence requirements 31 
priority, selection 12 
proceed 21 
program note, unit check 27 
propagation of select out 29 

read command 20 
read-backward command 20 
ready 19 

not ready with selective reset 23 
not ready with system reset 24 

receiver, line 35 
select out 36 



request in 11 
requirements 

electrical 34 
physical 34 

reserved lines 15 
reset 

selective 23 
system 23 

resistance, maximum line 
retry request 33 

select in 13 
select out 12 

driver 36 
electrical specifications 
propagation of 29 
pulse splitting 30 
receiver 36 

selection 
controls 
priority 

selective reset 
sense 

byte 28 

11 
12 

23 

command 21 
conditions 28 
information bits 28 

bus-out check 28 
command reject 28 

29 

36 

data check 28 
equipment check 28 
intervention required 28 
overrun 28 

serpent contacts 40 
sequence 

controls 21 
requirements, power on/off 

service 
in 14 
out 14 

31 

req uirements 11 
shared/nonshared control unit 19 
short busy seq uence 17 
short-term busy (see control unit end status bit) 
signal 

cabling and connectors 39 
interlock summary 15 
line definition 9 
lines (see interface lines) 
transition time 16 
voltage levels 34 

skew 
bus signal 11 
maximum 29 

special diagnostic commands 20 

specifications, electrical 34 
spurious signals 30 
stack status 22 
status 

accept 22 
asynchronous 18 
byte 24 
conditions 24 
information bits 

attention 24 
busy 25 
channel end 26 
control unit end 25 
device end 26 
jump (see status modifier) 
short-term busy (see control unit end status bit) 
sta tus mod ifier 25 
unit check 26 
unit exception 27 

modifier 25 
pending 30 
stack ed 30 

status 
in 14 
information 24 

stop 21 
suppress 

data 22 
out 14 
status 22 

system configuration 
system reset 23 

tag lines 11 
terminating networks 
terminator blocks, line 
terminator, select out 
test I/O command 21 

29 

34 
41 

37 

time-out, interface considerations 28 
transfer, data 18 
transient, select out pulse splitting 30 
transient, spurious signals 30 
transition time, signal 16 

unit check 
program note 27 
status bit 26 

unit exception status bit 27 
unit status conditions 24 
unterminated lines 15 
unused bus lines 10 

voltage levels, signal 34 

wire termination 41 
write command 21 

Index 65 



GA22-6974-4 

International Business Machines Corporation 
Data Processing Division 
1133 Westchester Avenue, White Plains, N.Y. 10604 

IBM World Trade Americas/Far East Corporation 
Town of Mount Pleasant, Route 9, North Tarrytown, N;Y., U.S.A. 10591 

IBM World Trade Europe/Middle East/Africa Corporation 
360 Hamilton Avenue, White Plains, N.Y., U.S.A. 10601 

OJ 
s: 
en 
-< 
V> 
.-+ 
CT> 

3 
W 
OJ 
o 
'" :l 
D-

en 
-< en 
.-+ 
CT> 

3 
--­W 
-..J 
o 

---o 
:l 
.-+ 
CT> -. 
-t. 

'" (") 
CT> 

I 
(") 
:r 
'" :l 
:l 
CT> 

.-+ o 
(") 
o 
:l 
.-+ -. o 

C 
:l 
.-+ 

o 
m 
s: 

" ro 
z 
o 
en 
w 
OJ 
o en 
w 
-..J 
<? 
--' 
to 


