


~Uill~c:!:.

S.3,fety consider,3,tions .

1.1. HazardoiJ.s circui ts

1.2. Fans
1.3. Remote equipment.

1.0

~~~

~.o

I

~

(3eneral description
2.1 "P"urp.ose of equipment
2.2 Function,9.1 Description
2.3 Specifications .
2 4P . t.~ N -~~~.!:,')\(,,",,:~" r 1.n um ue rs c"~~i"'"7:,",.c,

.c'C";'A;;,C"' ,

I CCc

',;k""'c

ti't~

3.0 Operating instructions
3. 1 Quick B,eference Guide
3 .2 PretlArn -on procedure
3.3 Local Turn on/off procedlJ.re

~

4.0 Performance Tests
4.1 Equipment required
4.2 Operational verification prOCedl.lres.

5.0 Maintenance

~

5.1 Planned Maintenance Schedule
5.2 Planned Maintenance Procedure

6.0 Special Replacement parts

~~

7.0 Drawings

~~

8.0' Log Sheets
"";;;;;ii

""~"""f'
,!J:.;.,;

~~

2

-



Safetv- Corlsiderations .1.0

1.1 Hazardous circuits The LTB Instrumentation controller
cont;~ins 110 vac ci:t'cuits within the enclosed ch,3.ssis. A f'farning
sign is posted on the outside of the controller bucket. Only
qualified knowledgeable personnel should open the controller
bucket.

T c . hdbld ' ..
1,2 F,~r.s :here are three fans Wlt.. e::'pose a ea 1.nsld~ the
con troll~ ~ .b~c-k-~t.

" 1.3 Remote equipment The LTB Instrument cQntroller has J:/,2;¥~~9~:;;?!!;~~
'," internal circui ts and expose.d fan blades which can be con"Si c'i:t;i~~~;~i~f1i'
"+",~ .-.~ ,C"""fci;1'"'(i"
~ hazardoas but 1. t alsO' controls remote equIpment that c:ottld CaI1Se!im(;;J;'~.:;,~
~c ~--~-.-~- ~~-- '!":;';",,'c";c;'c

;!' harm to personnel. The dev1.ce operates 1.nstrumentat1.on plungers ;ith~~::l;~~~i

:1i~ which could be undergoing maintenance. These devices should be ~,t-:iii~i;;"~~~
in the local mode at these times blAt anybody wishing to operate ;g~t;i;i'i
the controller via computer should be aware of any maintenance yi'ci,i

1 .
th c":i,'CjiC

wor { 1.n e area. ccc;c{;~;;f;;c

2 Q. General Descriation

2.1 Purpose of Equipment -The LTB instrumentation controller
controls and reports the status of all the beam instrumentation
in the LTB line. The controller also digitizes signals from the
various instruments and reports the data to programs running on
the various control consoles. The controller provides the
timing needed by the LTB instruments.

2.2 Functional description -

The LTB instrument controller supports the following LTB
transfer line instrumentation and Booster ring instrumentation.
1. LTB instrumentation

A. 2 Harp profile monitors
B. 2 Beam curl'ent transformers
C. Maximum of 8 stl'ipline BPMs

2. Booster ring instrumentation.
A. Booster Circulating Beam Monitor (BC
B. Booster Injection Beam Monitor

Each harp has an SLD to insert or retract the device. A Harp
that has been requested to insert or ret.ract does so after the
Boost.er Group End code so t.he harp body does not. int.erfere with
the beam.

NOTE: The harps require 400 ms to Iully insert or retract.
Therefore no beam can be present Ior that amount of time aIter
EOG .

There are SLD's to set the gain Ior polarized or nonpolarized
beam, harp electronics gain, Transformer gain, BCBM gain, and BPM
gain and an SLD t.o set. the beam t.ype. Whe!l a data, report.
request is received the controQer waits unit the next occurrence
of User reset that was indicated in t.he request for dat.'3. and
report. the dat.a tal{en from the next. prepulse until the next

3
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occurrence of EOG, The data request CLD's contain the numbel' of
reports requested, The controller keeps track of the number of
!.'eports remaining and if two or more requests are received from
the same user the number of reports remaining will always be the
largest number, .If the numbel' of reports requested = FFh then
the controller reports data until a request is sent requesting

~ero reports. c"Timing for data aqquisition is as follows. ,

!\""'.p l r.=+1.::0 T-:. .: C"- db ." t ; '.~ l ti "'"'".,.."
t!.':1(. rLe"uQ,J v Ll,-, \{".r.!.ous 1531n.-, 8.11 e,3h, t.J.me .;,amp e " me6 ale .:.e"

up f(::;lr the u;3el' request~.;d in prep.3r.::ttion for the injection .3.nd

aceeleration phases of the booster cycle. All integrate times arid -

sample times for beam time data are from Booster

Injection(Peaker). The LTB electronics includes 3 Multiplexer

Control units. Two for the Har-ps measurement and the other to

read all the other- LTB lin~ instruments and the tw~~;;oSter--rlng-

transformer signals. The LTB harp data is acquired by reading

the two harp scanners after the booster injection phase. When

the acceleration phase of the booster cycle is complete then the

BPM's, LTB transformers. the BIBM's and the BCBM's data is

acquired by reading the third scanner, Harp data is only

reported as valid if the harp is fully inserted or fully

retracted when the data is taken. If the harp is not fully

inserted or retracted at the beginning of a cycle then the data

field, for that cycle, contain zeros.

During Heavy Ion injection LTB instrument data is not tal~en.

Calibration of the BIBMs , the BCBMs, and the BPMs takes

place during the time when the beam is normally present except

the beam will be turned off by operations.

Specific,3tions -2.3

Digital signals All digital outputs and inputs for
Instrumentation controller are TTL level signals.

the2.3.1
LTB

2.3.2 Analog input signals All analog signals are in the
of +1- 10 V. Resolution DIA is 11 bits + sign.

range

2.3.3 Connectors
Digital 1/0 connectors are 3 female
Scotch Delta Ribbon connectors.

Analog connectors are 2 male 50 pin
Ribbon connectors.

50 pin

Scotch

-"-488standard IEEERelway connectors
connectors

are
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2.4 Print Numbers

2.4.1
2.4.2
2.4.5
2.4.6
2.4.7

LTB Instrument controller interface card.
LTB Instrument controller chassis wiring.
LTB Instrumentation controller rear panel. DO9 -M -612
pp Linac Timer Card DO9 -E- 1527
Booster Multibus 1 Receiver/Decoder D36 -E- 360

3.0 QJ2eratinR: Instructions .

Reference Guide3.1

LTB Instrumentation Controller

~

~

WARNING

~

beamOperation of the LTB Instrumentation controller
instruments to move in and out of the beam.

causes

Resetting the controller will result in all devices returning to
initialized values. All instruments will be withdrawn and all
timer values will return to default values. All requests for d.3ta
reports will be c,3nceled .

Electrical feed -110vac

Station

Gombox

-Accelerator Controls SectionService Group

Turn off procedure -

Turn on procedure -checl{ that all timing, ribbon cables and IEEE
-488 cables are connected and turn circuit breaker on rear panel
on. Make sure equipment controlled by the controller is ready.

Reset Procedure -The LTB Instrumentation controller can be
reset by pushing the left most reset button on the rear panel.
The right button will only reset the control section. See warning -
about resetting above.

5
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~c" i

"cables are

inp11t ribbon

cable to the

i ii'.iiiiii
3c2 Preturn onprocedure- ch$cl{ thait the timing

td Nh 1 t 1. ' 11 rl' '+ 1 ~ /C d 1 (jot1n,c.:;'.:: e .'Jl e (::l.,"11.~T. a- ~,lgl vai i} an. an.3..;..og

cables are connected. Check that the IEEE -488
station is" .connected .

~

1!c;;;i,i51£~+jf~~;;;
turn on/ off pro.cedure The, LTB Instrum~ntation f~;;i~7;:.~:;:;~

is turned on and off by the c1.rcuit breaker-on---tne~-~}~5i",~~;;;;,

~~"

3.3 Local
controller
rear panel.

*1(

4. O Performance tes-ts

Equipment required4.1

4.1.1 Apollo node running spread sheet and configure

Gaussline and Real-time lines.4.1.2

4.1.3 Digital voltmeter

Calibrator Datel DVC 8500A4.1.4

4.1.5 Scope

4.1.6 LTB instrument controller I/O documentation (see below)
February 2, 1990

~~

SI6NALDIGITAL IiO AS516NH£NiS AND T1r1ING

[/0 FOR LIB

INSTRUMENTATjDN CONTROLLER

Diqital I/G 5t9- logic board interface

: FU!.jCTION : 519 Pin I i Int. Cardi Port \ Bit ,

I! .I , !-

ttlarri 1 Com;'J!and 1 J1 -4a : J1 -47 :11 O J PQrt 1 ~output
' H~,..'Jf',", " a' !1 1 -4/' J1 45 ' l ' 1 .
, , ~, '- '"""",t\,. , " ,,", " ., ,

I '~t 3 r t C-~n ! 11 - 44 1 1 -., ' " 1
! u ~ .",-.., , " " 't, I.

r C.1 1. b,.' t " I Jl - 42 ! Jj -4 1 ' 1 ) '{ . , ~. , G " I , ..! j v'
:---;,-. ~-- , ' ! ;:; , .1
I Ht/trotoi1s 1 Jl -40 ! J1 -31 , 1 j 4 ,

;it-'" --~: ~
1 ~ I J1 ~A 1 t 1 -r7 ! 1 j S I

, IJgl1e ~e:oe...1 -JWI~-"'! ,

!t\ I. 'f ' J1 ..6 ! J5 ) , , , 1I()11e rese, ~, ' .-J 11- 3 1 1 .6 !
;;-,; ~~

: 7 : .

: E!1C St~tus J Jl -lb ~ J1 -!5 : 2 : 0 : PJrt 2 = lnpljt;==== -~~-= !- .,. : 1.' , r', .

1 S are! Jl 14 , JJ. ..;; , 2 ! 1 ,

1 §~a~~ Jl -li : 3~LU

6
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.

~

: s !r2 : Jl -11) 1 Jl -9 2 3
1 ~ .T' a ' J1 7 I 'J , 4 J
i :lpare j !!;. -E !~~ -! ! ~ :::

~ , J1 b ' J1 5 ' 'J I ~ I
: :lDAre J u~ ! ~~ -.., ~ ~ 7 :
I J J1 4 J J1 T , ~ I L I
'§2are I ~! ~ : ~.,i.

",- '1 1 -.-' '1 t - 1 '.' '7'
, ; dr~ I ..I ..I., , ~ I .,

I" " j J1 -? 4 ' J j -"r I r I I) ,
J ~,ar;;- I ~ ,'. J..I ,.; "

I ;;,." J Jl -22 : Jt- 21 l ~ : 1 :

: :~- .I~ -' -.I~L' J.20, Jl19 I i t ~) c

.~ are I Jl -18 ' Jl -21 ' 5 1 S .
i, I' I. 1 , , I.

: S. ar~ J Jl ". 30 Jl 29 \ 3 b

: S are: Jl -32 J1 -31 ; ~ 7 I

:::-~c.::-- --:
NOTE: 51q Jl Ddd p!ns afe gnq and !nterface card Jlevanpln~ar~qn!.

January 29, 1~9()

~

Digital Out -1 519 board -rear panel D() -1 ir,terface

DO- 1 is a 50 Pin female 3!1 De1ta Ribboll connector j3565-1000
: FUNCTION! t 519 Pif1 J : IC Pin i: F.ort : Bi t
.--;c-

:Soarel J2- 43 :DO-124 : 4 : O J

!~n:.rp iuL ~ iUU-l",JI't IJ.l
re ' J?- 4t. Ir,n-.""1'A ' 1 '

Iwwa.-'-. ..j ",\J"",JI. II

: S are: J2 -44 :DO-122 1 4 : 2 :

:Spare II J2- 42 :DO-121 : 4 : 3 :

:SDare : J2 -4D iDO-120 I 4: 4 :

: S are: J2 -38 tDC-1 19 : 4 : S :

: S are: J2 -36 IDD-1 19 4 O

: SDar~ IJ2 -34:DQ-l 17 t 4 :71

: LTB XfiRr 6ai11 ! J2 -Ib :DO-l B : S : 0 :;--- ---

! tlarD §ain bit 2 : J2- 14 :DO-! 7 : 5 I 1:

: HarDS~in Bit 1 1 J2 -12 IDO-16 : 5 :2:

: Polarized 6ain : J2- 10 :DO-l 5 : 5 : 3 :;-- : BPI1 Cal/Test cmd 3 : J2 -8 tDG-l 4 I 5 : 4 :

, -;-, I BPM CalfTest. Cm~ 2 : J2 -6 :OD-l 3 :5: 5 :

: BPM Cal/Test Cmd 1 ; J2 -4 :DO-l 2 : 5 : 6 :,-, ;-- ---

: BPM 6ain : J2 -2 JliQ-1 1 : 5 : 7 :

: BCBM Test t!Dde : J2 -24 :DO-l 12 : 6 : 0 :

: EceM Cal Pol + : J2 -22iDG-l11 I b : 1 :
,-;- : BCBMea 1 : J2 -20 i DQ-l 10 : 6 : 1 ..t.

I BCBM 6air Ral1Qe B : J2 -lB :DO-19 : 6 t 3 :
"tI!" ' J2 "6 f DO ..~' 6 1,.'
Iln-,Daln I -L ,-).J.;:', ;'t,

---,

: S are: J2 -28 :DQ-1l4 : 6 I 5 :

IS are: JZ- 30 :DO-l 15 l 6 : 6

: Spate: J2 -32 :D!J-116 6 7

NOTE: 5lq J2 Qdd pins are gnd. DOl pins 2b -50 are gnd,

Digital rr! -1 519 board -rear panel DIN -1 interface

D!N- t is a 50 Pin3t'1 Delta ribbon connector n5b5~}OOQ
I FU.I"TTO 't .~ 1/) p. jO I T!' P. ' { Pt I n.

tli"L.rt IJ1.1n'!tI.l..lnIOr,I!~

j Soare { J3 -46 !D!1i-l 23 : ] t 1 :
~: .-~--~,
\SDa!e.iJ3- ~4 :DrN-li.2 j 7,

~ ~n~rp lJ 3 ~ 42 !~1.~- 1 'j l I ~/ ' 3 ,
."~,,,". 1"-'~('-1-~'
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!;",":i:.;,~t;t

i':[:'"',,, "c,;".~,

~-

I ~ I J :'i - 4.,\ !DI kI- 1 20 1 7 I 4 I 'jf
.l2P..are 1 -, V,~ ! : ! : I ';';"i'

, ,~ I J' 70 In Jw l jQ 1 7 I 5 ' -!;c,
,:;are 1..'-.-\0 ,!Ji1- .' II' c';
I~ 't? 'tb InT N1 101 7 1 6 1 ;jc'
j ~p~r~ 1 :.;, -,)u I!J, "2 ! : !: 1 c,,'t,~.i

1 13 't 4 'DrN 1 !7 I 7 1 7 I ,c"cc"
:Sare l\i,-,j , --I I , c'."c'"\

)~Rill2 ~'s Status !. J~ -1b !D!N-l ~ ! §!. ,,"~

: Racl .2 Lcc.:1fRem.)t 1 J,) -14 ;DIN-1 7 1 8 I 1 1 :':;'C",
'",,;!c

I u r U~ t 1 J7 12 1 DI M- l L , Q I 2 I c;
,-!]~(c,;..J~, , ! ~~ -::~:'-~ .§ ~ : ~=I ,i(;,,'j~'
I ?. " I J3 10 ' I)I ~ 15 I 8 .~ I "c"~""""'
IH~r ..In 1 -11'!- II,) , ;li:;,.

" ", ,"" ,
I ;';;":c ",' i flir 1 uut : J5 -4 :DIN-1 1. i a { b : c:;",

',;,,',"',; ;'.",..! 1111 ",ic',';
,!,. "',;,'" ;tl~rD 1 In ",J3 -21DIIt-l1 , gIZ. 1 ',.i;',;::,

;':~c't;;C-,~;:!;i~"~ l~~B"T~~t-~-~~~.--c~ ' : J~ -24:DI~-! ,c:,k~:'~$;~ft~

i.i i3if~,,:fl" LBC~M Cal :J~- 22 :DIN-1 Il 19 : !: ,,:"~::;~,*~;;;; ~

i B~BM RanaeA :Jtatus i J3 -1.b iQI~-113 I 9,4cl ',',l11i\ci;" 'c("
1 n('nw p. "Q B <it t ' 1 J~ -? B "' 1!1-' 14 ' q I 5 1 ;","'c c;,c
!£'J~!:! .",n",;; " ",..a..us 1 w.) -w IJ.,l ! ..1 , ; , 1 ","; :;,

;Spare :J~ -30 :DIN-115 i9 : : b: ':'i\il" :;~r,
1 Spi re ' I J3 -' 2 l1\ rkl- l l L I 9 I 7 1 ";",; '\c:;,'
1 , 1 ." , \i 1'1 D III :""":: ".",
NIJTE: 519 J3 odd pins are, 911d. DIN pins 26 -50 are g!1d. " {: "

, "

-,,-""
"'~"",

~

~

~

Logic board -conditioned digital outputs -rear panel DO -2

DO- 2 is a 50 Pin 3M Delta ribbon (onnector i3565-1000

: FUNCilfJN : Int. Card: I.C. PIH I :

:HarD Int 5tat-t r J2 : I: DO-21 :

lHarolnt. StoP: Jl- 3 : DO-2 2:

:1nt. Rese!: J2 -5 t DO-2 3J

1 St~rt Scan: J2 -7 : DO-2 4 :

t Advance I J2 -9 : DO-2 5 :

l-CallriQQer : J2 -11 : DO-2 6:

: BLR 6ate : J2- 13 : DQ-2 7 :

: INT DlAW Int. Dela : J2 -15 j Da-2 8 :

: INT W1DTHW Int. stG 1 : J2 -17 : DO-2 9

:BIBM 1 SamDl~ Time :J2- 191 DU-2 1Q :

:BI§M 2 SajDDle Time JJ2 -21 : DO-2 11 :

: BIB!1 3 Sam le Time: J2- 23 : 0-212 :

:BIB!1 4 SamDle Time: J2 -25 : D{}-2 13 :

i BIBM 5 Sam, le Time: J2 -27 : D -214 :

:B!BI'! b SamDle Time: J2- 29 : DO-215 :

: ~IBM 7 Sample Ti!11e :J2 -31 : DO-2 161

i n IB '. 8 C; 1 T .! T2 ~~ , rn " 17 I
'2."!' "' ",amD.e .l!le I ,,- -.).) .,;\J-.. -.I

lBC~t! t §a~Dle Ti!!1e :J2 : 351 DQ-218J

: BCBM 2 Sa~ ,le Time: J2 -37 : DO-2 19 :

; BCBM 3 Sam le Time i J2 -~9 : D(J-220

j BCB!'! 4 Sam le Time. : J2 -41 ; D!]-2 21

: BCBI'! 5 Sam le Tim~ : J2 -43 1 DO~222

1 BCBM b Sa~ le Time) J2- 45 : DO~223 I

, r' " ~. .;. 1 J2 - 47 ! !\n-'7 ,,~I B..,BI1 7 ':iam .le T .,J1e I , , ~u ~ ..'t

1 BCBM a Saffi .le Time \ J2 -49 : DG-2 25 1

lHarp lccmmand : ~2.: 2 : CQ-2 ~6}
,.' r.~. i i 2 4 !~11'i') 7 !
.t1arLl.Q,1i,1janl1 i..- i!!"-~.. i

~

"i t .; " .. 2d nn ') "l
ib .

j'Q e-ur:use" plns Of! J an. Ut;- L lil1 .e ground

8



Timing card -Logic c~rd interface

~
I FUNCTI(]'I I Int Cardl IiminQ Ca[d :.-,-. :- .

" I Int width: P2 -1 : Jl -4B 1 !A2J
,"\ :..~::.. ..J ,
;;" : Jlrt \.lJth I P2 -2 J J1 -47 ,

[~ : A va~ci : P -3 : J1 -4b I (A3)
rI:\" I ,..' P2 4 I J1 4~ I
::; , ,"G'/anCel -! Ccunter nlli;ber

l LB~BM 1 SaQDle T,i~e.. .IP~ -7 :,J1 -42:(A5r

f , I n-p.. ~ 1 T .I P? " J J ..! I
, , .!il."il ;,a. e lme I ~-1j , .-'!. I
-, ,. J" .0 ,i~i~ : BCB!13 §a!DcI2 Til1e : P2 -9 : Jl -40 : (B2) ,

-:i';';c;; !-ECSM~nIQ Ji..D ! P? -fi) ! J1 -19!

C -~cc-~ ; ..\,&i1 4 Sa.m le T1Ale I P2 -J. I J1 -38 I (B31
.~:c.",--- -~&M- 4-" " , L-l'-~ L.' I t t ?, I,"C": t-/t"Jl!ll ;Jdm e~I!JDe--- ~ I rL--~I;Z:-~-V.-~-" -r- -

--,J"~C I

: BCBM5 Sample Ti;)e : P2- 13 IJl -361~B4)

~ IBCBM 5Samp1e Time I P2- 14 : Jl -35 :
~ I BC8t1 b SamD!e Time: P2- lS : Jl -34 :(S5)

:/BCB" 6 Sample Time: P2 -16 : Jl -33 :

: INT DLAW : P2 -17 ~ J1 -24 ~(A1)

: IINT !)LAW: P2- la: J1 -231

: BCBM2 : P2- 19 : J1 -22 :(Bl)

: IBCSM2 : P2 -20 : J1 -21 :

: 6ND : P2 -21 I J1- 1 :
I :GND : P2 -22 : J1 -3 :

I ! Advance EI1 : P2- 23 : J1 -4:

i GN!} : P2- 24 : Jl -5 :

: Spare: P2 -25 : Jl -8 :

I : 6ND : P2- 2b : J1 -9 i

J BCB" 8 SamDle TiiDe : p2 -27 : J2- 48 :(C2)

I : IBCBt1 e SamDle Time: P2 -28 I J2 -47:

I :BIBM 1SamDle Time: P2 -29: J2- 46 :(C3)

1 IB[BM 1 Sample T!!1Ie : P2 -30 : J2 -45 :

: BIBM 2 SamDle Time: P2 -31 : J2 -44 :{C4)

: IBIB!1 2Sa,21e Ti~e :P2 -32 : J2 -43 i

: BIB" 3SamDle Time: P2 -33 i J2- 42 :(C5)

:/BIBM3 Sample Time: P2 -34 i J£ -41:

: BIBi1 5 SamDle Ii::1e : P2 -35 : J2- 40 !(D2)

: iSIB" 5 5amDle TilDe: P2 -36 : J2 -39 J

i BIB~ 6 SamDle Time I P2 -37 : J2 -3e:(D3}
' JB TnM I S 1 T .I P~ ~O I J ry ~7 ,
I 40fl() am e lme I 1.-.)\J ; ..-,) .

] BI~M 7 SamDle Tii!le: P2 -39 : J2 -3b :(D4)

: IBrB~ 7 Sample Time: P2- 40 : J2 -35 :

i BIBM 9 Sample time: P2 -41 ! J2 -34:(D5)

1 IB[S~ a Sample tiffie J P2 -~2 : J2 -33 :

; BCi3M 7 SamQle Time: P2- 43 : J2 -24 :(C1f.-~

1 ;fi[BM 7 Sam 12 Time: P2- 44 J2- 23

] BIBH 4 Sa.m ie Time: P2- 45 ] J2- 22 I(Dl}

IBIBt'! 4 Sa;:;ple Tim2 1 P2- 46 : J2 -21:
, .~.m , F'2 47 I J2 1 I
! l1::!/J I ,- ( -1
; c.IJn I P2 - 48 1 J2 -~ I
, w ." , I v'

' RF rl f( I P2 - 49 ' Jry - 4 t..~.. I ...I
.~'I D ' Pry ~.. , J2 ~ Ii iJ;. J li I -..I~ -~
'".!n j p'J 5! . J2 7 .

l--".." ,

~~

r
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I '..'r, I P" -C'.' I T2 - 9 t
,IJI'J ;L,}L 1Ul
!-,.-

Logic card P2 4Iisc.

.~ Io"~ I~n. . T 1
, ! ~nr:"lwn , rr~m 10 .

1 AID board tri:l-er : P2- 53 :Analo r:ard P2 -21 :

i§D~: E2- 54 ::

li.Q!;.Ststus: P2- 5~:AnaiQQ CardP2- 2~t

:: RF fH Hl j P2 -59 t BNC or~ rear ane! f

J RF IN Low: P2 -b(l : BNC on rear t!an2'1 :

~m

1 Sco tri er Start Scan J3- 13 Rear PanelBNC :

: Sco ,~ tri er5tart Scan Lo: J3- 14 : Rear Panel BNC :

: Reset fro~ 18bO3 : J3- 15 : le603 J4 -9 :C' : .
' R t 'I~j.

tS ~ R .CIl~ lb 'r. t 'I,ese 1:0,,0,!.e,-. S.."W, ",)- ",OriI.S!!c.rese Sii.,.C':;--- : Co!Bm Sec init : J3- 1Z : C()mi! SEC: Pl -14{

/

Int. Reset Gauss: J3- 5 :Timir: decoder Jl-18: delayed from PKR

lInt. Reset Sauss J3 -6 :Ti!Din! decoder Jl-17:

I Int. Reset Real-time J3- 1 :Tiiiinq decodEr J2-18:

1 del a ed frcmPKR

I Jlnt. Reset Real-time J3 -2 :Timing decoder J2-171

) Har il1t. Start Gaus~ r J3- 7 iTii!iii1 decod!!r JI-20: de1ayed frQIi PKR

1 IHar int. Start 6auss J3 -8 ;Tili!in' decoder JI-19:

t Harp 111t. Start Real-time : J3 -3 :Ti13ing decoder J2-20:

delaved friJil PKR: "

: f~arn Int. Start Real-tiffle : J3 -4 :Timil1 deco,jer J2~19:

)ereD!.llse d~laved : J3 -2 :Timil1Q decoder JI-22;

\ fPre Ijlse delaved 1 J3 -10 :Timin decoder JI-21:

T ilJinq board inputs

' 5 .~ , T' .

Bd; 1 !"rQm , , lmll1 .

: 1 decoder J3 -Z : P2 -2

1 GN decoder J3- 1 : P2 -4

:r decoder J3 -8 : P2- 6

: 6!\1 decoder J3 ~ 7 : P2 -9
,

M I ~~
ii "l"

:Slgnal ; FtQ~ ~ 1 .:ITD .:
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iBllnJi Pl -:.6 .I Pl -.;;6 :!'jB 11~! I-

10

~



1r..t,Q,.j,.I~!-"-1 ; Pi -"" !liQT" iT j!~Q\., I.U(; ,- .~ ~- .~ '1- .n" .f' .

~;;E~Jr LI .,f~ I 'rp uIT(;., ;, ..r,~ 11. I ~

F~~

}Sa!.!~: Event 1 ine .; Rear PQnel6auss T~inE:: ; f'2 -47 i

1 Real..time iin2 + tR~at Panel R!al-tim~ JNinex t ?2-.:: 5b

L:-. -
: f\eal.;;ti.eHnt -:R~tPirttl Real-titg r"inex : p~- 5:5

-~~-~~~

~

~"CO-- ---~-

January 10, 1990

Analcg signals

Arfalcg input ciJnnector (All) is a 50 pin male 3!1 Delta ribbQn

connector t 3564- 1000

1 Channel f FUNCTIQt4 : f(f1 -711 Ai1alQ, in 1 1

: Ch O Hi: Scanner 1- Har 1 Hi J2- 4 A1l -2 J

\ Ch Q LQ : Scanner 1 -Har 1 Lo J2 -6 All -3

:Ch 1 Hi t Scanner 2- Har 2 Hi: J2- 8 All- 4

: Ch 1 Lo: Scanner 2 -Har 2 Lo J2 -10 HIl -:,

j rk ry H.I~ 7
t b H.., J? 12 A Tl .

1\.lfJ..l I~canner,}-:imr. m lj --l -b

: C!i 2 Lo :Scanrler 3 -:ifmr.b m Lo: J2 -14 All -7

I r !i 7
H .' 5 u. I J2 Ib I "T l 8 I

1 t;1i j !11 i ~Dare MI I ..L- :c~ :~:7 -::

: Ch 3 lo: SDare LQ : ~2 -!§ ! ~!~ -~.!

I Ch4 Hi: Spare Hi: J2- 20 !~!~ -~¥ ~

t Ch 4 lo : S'1are lQ : J2 -22 : , 11- 11 :

:~~h5 H! :SDa!e Hi: J2- ~~ ! ~!~ -~~!

!;~h ~ bo t §DareLo: J2 -26 ! ~! ! -~~,~

ICh bHi : SDareHi t J2 -f§ !~!~ -~~~

: Ch 6 lo : s' ar2 lo : J2 -30 : All -15 :

~~h lHi: Spare ~i : J2 -~2!~!~ -!~~

J. Ch 1lo : 5 are Lo: J2 -34 :All -17 1

A.2 Operational Verification Procedures

4.2.1 ~~ft~'a�~a~'0'-~::.' :.e~~tt=6e~s a~d harp Actuators
4.2.1.1 With actual instruments commanding an instr~men-t

to ins$rt should result in the instrun)ent report
indicating ..In" on spread sheet. Commanding an
instrument to retract should result in the
instrument report indicating ..Ol~t.. on spread

she e t. .

With digital cables disconnected. Use a met:er
or scope to look at the output line associ.3.ted
with the actuator being tested. (see 110 doc.

above).

4.2.1.2
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4.2.3 The various gains are checked by issuing the
appropriate command and seeing that the correct
levels are present on the line associated with
that function and that the correct status is
indicated on the instrumentation electronics.
(see 110 doc. above),

4.2.4

4-. 2:5---'

The sample time is checked by triggering the -;.f~g2\:.~;:
scope on Peaker and lool{ing at the sample ;;1~~j~!~.f:.~i
outputs. Sample should OCcur at th~time set 011:-1,J~i1;"i::~~

~~ o~~ -.-
The AID is checked ~ y appr y-iri g -the -rn p~ut c~~~.",," .; "fM
vol tage source to the analog input and asking :,c;i~';".?~'c;

foro a data report from a device using configure. i"'~;
The report as seen in configure should report
the hex equivalent of the voltage applied.

4.2.6 The Calibration of the AID card is checked by
varying the voltage calibrator and asking for
reports from a particular device as the voltage
is increased or decreased for each step. See the
calibration sheet below.

Calibration of LTB Instrumentation Controller

Analog Devices RTI -711 AID Card

Meter- Beckman Tech 310 s.n. 212144446
Calibrator -Datel DVC 8500A s.n. 09670279

Lsb for AID is 4.9 mv

: Input: Reading: Input: Reading :

~ V + ! Hex! V- ! Hex!

: 0 : 1 ! 0 : 1:

~ .5 v! 67 ! -.5 v ~ FF9A :

: 1.0 v! CE ! -1 v! FF34 !

: 1.5 v! 134 ! -1.5 v ~ FECE:

L2.0 v! 19A! -2.0 v! FE67 :

: 2. 5v ! 201!- 2.5 v! FE01 !

:3.0 v ~ 267 ! -3.0 v ~ FD9A :

: 3.5 v ~ 2CE ! -3.5 v ~ FD34!

:4.0v ~ 334!- 4.0 v: FCCE 1

:4.5 v: 39A .:- 4.5 v: FC67~

~ 6.0v ~ 4CE ! -6-0 v: FB34:

!.6.5 v: 534:- 6-S v !FAr:n:

12



.L~7 -5 v! f)Q~ ~ -~ -~ ~ ! ~~E ~+

:D:ii-;.'-:.:~- ; -~ .9 ~ : ~~~~
-t=R .~ ~! 6CE. ; = ~ -~ v! ~~~~-+
r~9 o v! 7~4 .; -~ -Q v! g~~~-+
19.f> v !79A ! -.~.~ v ;~~~~;

:10.0 v: 7FF : -.l0.0 v: F800 :

c

5.0 Maintenance

5.1 Planned Maintenance Schedule

Once a year during the Summer Shutdowm the fans inside
the LTB instrumentation controller should be checked

for proper operation.

At the same time the controller should be checked
dust accumulation.

for

5.2 Planned Maintenance procedures

turn the
start up

abnormally

To check prop~r operation of the fans
controller off and back on. The fans should
immediately. If not or if the fan seems
noisy J the fan should be replaced.

If the dust accumulation inside the chassis is excessive
then the boards should be removed and cleaned and the
inside of the chassis should be vacuumed. The multibus
connectors on the backplane should be carefully checked
for foreign matter between or on the conpector pins.

13



Trouble Arlalysis Chart5.3

NOTE: Any of the following problems could possibly be rectified
by resetting the controller.
All of the problems described below could be the result of a b.3.d
power supply. Power supply voltages can be checlted on front

panel.

,..~v

No SLD Reports

~ 1 s:'-,-, l' .
i I 1. Svavlon Ol(...,)mOox down I
J c ~ 2, Station not loade:dwith controller/J

,c ! ~ 'IEEE- 488 connector :
.: Instruments cannot: :

I b ' t d I I

I e lnser e I I

: : 1. Digital 1/0 ribbon cable :
: : disconnected :
: : 2. Interface card faulty:
: : 3. Parallel 1/0519 card faulty J
: : 4. Bad connection between cards J
I I i t.~o F!r (

: No data, hO sample: 1. Digital 1/0 ribbon cable :
: pulses: disconnected :
J : 2. Time lines disconnected :
: : 3. Bad timing decoder card :
: : 4. A/D card faulty:
: : 5. Interface c,3rd faul ty :
: : 6. Timing card faulty:
: : 7. Bad connection between cards :
~ ! in c<:)ntroller ~

~

6.0 Special Replacement Parts

1 I
f
I

,1

1

: Part Supplier: In use: Spares
I I I

: SE.C 88/25 Intel: .1 1
1 CPU

1 SBC 186/03 Intel
I CPU
: MM7200D : Micro Memory 1
I M

SBC 519 I Intel I 2 : 1 :
.t I I I I

: RTI711 Analog Devices
: An.Qlog Inp!J.t --

NOTE: Spare parts may be shared by other controllers.
example there may be an 88/25 board that is a spare for

controller and the BTLI\ Instrument controller.

For
this
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