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1.0 Safetv Considerations.

1.1 Hazardous circuits -~ The LTB Instrumentation controller

contains 110 vac circuits within the enclosed chassis. A warning
sisn is posted on the outside of the controller bucket. Only
qualified knowledgeable personnel should open the controller

bucket.

+ .

1 9 Fang - There are threes fans with ey pooed bladeg 1no1dv the
controller buuket = : , ; ; -

;1.3 Remote equipment - The 'LTB Instrument contrdllér has
© . internal circuits and exposed fan blades which can be consi :
“hazardous but it also controls remote equipment that could cause

i+ harm to personnel. The device operates instrumentation plungers
77 which could be undergoing maintenance. These devices should be
in the local mode at these times but anybody wishing to operate
the controller via computer should be aware of any maintenance
work in the area.

2.0 General Description

2.1 Purpose of Egquipment - 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 wvarious contrel consoles. The controller provides the
timing needed by the LTB instruments.

2.2 Functional description -
The LTB instrument controller supports +the following LTB
tranafer line instrumentation and Booster ring instrumentation.
1. LTB instrumentation '
A. 2 Harp profile monitors
B. 2 Beam current transformers
C. Maximum of 8 stripline BPMs
2. Booster ring instrumentation. L
A. Booster Circulating Beam Monitor (BCBM) -
B. Booster Injection Beam Monitor o

Each harp has an SLD to insert or retract the device. A Harp
that has been requested to insert or retract does so after the
Booster Group End code so the harp body does not interfere with
the beam. -

NOTE: The harps require 400 ms to fully insert or retract.
Therefore no beam can be present for that amount of +time after
EOG . :

There are SLD's to set the gain for polarized or nonpolarized
beam, harp electronics gain, Transformer gain, BCBM gain, and BPM
gain and an  SLD to set the beam type. When a da+a report
request is received the controller waits unit the next occurrence
of User reset that was indicated in the request for data and
report the data taken from the next prepulse until the next




occurrence of EOG. The data request CLD s contain the number of
reports requested. The controller keeps track of the number of
reports remaining and if two or more reguests are received from
the same user the number of reports remaining will always be the
largest number. If the number ¢f reports requested = FFh then
the controller reports data until a request is sent requesting
zero reports. :
S : Tlming for data acquisition is as follows. ,
At ?vcpulu, the various gains and beam time sample times Are &
up for the user reguested in preparation for the injection and
‘aceeleration phases of the booster cycle. All integrate times and
sample times for beam tinme data are from Booster
Injection(Peaker). The LTB electronics includes 3 Multiplexer
Control units. Two for the Harps measurement and the other to
read all the other LTB line instruments and the two. Booster  ring
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 1is 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 taken.
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. a

2.3 Specifications -

2.3.1 Digital signals - All digital outputs and inputs for the
LTB Instrumentation controller are TTL level signals.

2.3.2 Analog input signals - All analog signals are in the range
of +/- 10 V. Resolution D/A is 11 bits + sign.

2.3.3 Connectors -
Digital I/0 connectors are 3 female 50 pin

Scotch Delta Ribbon connectors.

Analog connectors are 2 male 50 pin Scotch
Ribbon connectors.

Relway connectors are standard IEEE - 488
connectors
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Print Numbers

LTB Instrument controller interface card.
LTB Instrument controller chassis wiring.
LTB Instrumentation controller rear panel. D09 - M - 612
PP Linac Timer Card D09 - E - 15627
Booster Multibus 1 Receiver/Decoder D36 - E - 360
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Operation of the LTB Instrumentation controller causes beanm
instruments to move in and out of the beam.

Resetting the controller will result in all devices retufning to
initialized values. 'All instruments will be withdrawn and. all

timer values will return to default values. All requests for data
reports will be canceled.

Electrical feed - 110vac

Station
Combox

Service Group - Accelerator Controls Section

Turn off procedure - turn off circuit breaker on rear panel.

Turn on procedure - check 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. -




3.2 Preturn on procedure - check
connectad. Check that all digital
.Check that

cables are connected.
station is connected.

3.3 Local turn on/ off procedure - The LTB Instrumentation
controller is ‘turned on and off by the circuit breasker  on  the
rear panel. - , S
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Performance tests

.1
.2
.3

.4

5
6

Equipment reguired

that the timing -cables are -

I/0 and analcg input ribbon

the IEEE -488 cable to the

Apollo node running spread sheet and configure

Gaussline and Real-time lines.

Digital voltmeter

Calibrator Datel DVC 85004

Scope

DIGITAL I1/00 ACGIGHHMENTS AND TIHING  GIGHAL
1/0 FOR LTE
INSTRUMENTSTION CONTROLLER
Digital 1/0 519 - logic board interface
! FUNCTIOH ! 519 Pin # | Int, Card! FPort | Bit
! Harg § Comaand 3t -48 0 -4y 4 48]
} Harg 7 Comnang I L UL - I TS T S
) i : i
} Lalibrate A dt-42 1 Ji-41 14 3 v
i Hl/Frotons M -4 P db -3 01 )8
+ Done resst | YJL-38 b -3y o4 s
! Dpas reset 2 P31 -3 % 31 =357 1 6
i Bata Ready 14t - 34 b b~ 33 FEEEE SR T
C1EBC Shstus 0 Wl RN T | St & S
} Spars tgl-44 o dt-150 2041
i Sgare R YT ) I - Y
6

. LTB instrument controller I/0 documentation (see below)
February 2, 1990 ‘
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panel DI - 1 interfare
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133 -840 DIN-1 20 17 % 3

133 -38 iDIN-1 89 1 7 4§ i

133 -3h (DIN-1 18 V7 b A :

133 -34 DIN-1 17 ¢ 7 1 7 %

jd7~ 14 ipip-lB 08 109

143 -18 iDIN-1 7 108 7 1o

P43 - 12 GDIN-1e i 8 ¢ 2

1d3-10 ipIN-t5 t 8 1 3 &

133 -8 ibfH-t 4 102 - 4 ¢

R N SRS o) R TS IR N I

{8 . 133 -84 . BIW-12 1 8 1 6 1

Harp 1 in Coon ot 33 -2 im-tt 48 4 7

ROBM Tast 1J3-24 iDIN-1 12 1 0% 0 0
CIBCRMCal - 433 -22 ML ML Y o 9- 1 )
"1 Rack 3 PS5 Status 13- pIN-L 10 b g vy
~4Rack-3 tocal/Remote - - — 133 -48 IDIN-4 9 - b9 4 3 5

-} BCBY Range # Status 133 -2 GDIN-113 1 9 1 4

i BCEM Fange B Status 1 J3-28 inIN-1t4 109 ¢ 3

i Spare P33 -3 jDIM-1 43 4 09 1 B )

} Spare ' P33-32 ipN-Lte 3 0% 0 7

NOTE: 519 J3 odd pins are gnd. DIN pins 26 - 50 are gnd.

Lagic board - conditioned digital eatﬁuts - rear panel 00 - 2
B0 ~ 2 is a 30 Pin 3 Delta ribhon connector $3363-1000

i FUNCTION ) Int, Card ¢ 1.C, PIR B |
| Harp Int Start Pd2 -1 A
i Harp Int. Stop 1 32-3 1 o-2 2 %
! Int. Besel 1325 i 0g-2 3 4
i Start Sran t 32 -7 1 00-2 & |
i Advance 142 -9 1po-2 5 3
} Cal Trigger 132 -1 1pg-2 5
} BLR Gats 132 -43 1 pe-2 7 4
! INT DLAW {Int, Deilay) 132-15. iDpg-2 8 ¢
} INT WIDTHY {Int, stop) 132 -17 1D0g-2 9 3
| BIBX ! Sagols Ties 132 -19 1pg-219
} BIBH 2 Sample Time 1342 -21 1po-241 -~
| BIBH 3 Sample Time 1J2-33 1pa-212 ! k-
! BIBN 4 Sampls Tiss {32 -25 1 po-213 4
i BIBM § Sagole Tims 132 -271 100-218 1
{ BIBM & Sazple Tigs 132 -29 1 po-215 ¢
} BIBK 7 Sasple Time 132 -3 100246
i B1B4 8 Sampls Tise P32 =33 1 Ba-2 17
} BCBM 1 Sasple Time 142 -33 1 bg-2 18 |
! BCBM 2 Sagple Tipe 132 -37 pe-219 }
i BCBE 3 Szmple Tiss 142 -39 100220 i
] BCBY 4 Sample Tiesz 12 -41  19e-221
i BCBY 3 Sample Time 132 - 43 1pg-72 22 4
| BCEH & Sapple Time 132 -4% 1223 4
! BOBH 7 Sasple Tiae 132 -47 o714
! BCEN 3 Sasple Time 1J2 -89 1pe-2323 4
i Harz 1 Command Y J2.-2 1B 36 4
i Harp 7 Cogaand 42 -4 § po-2 27 4

ns on 32 and D0-2 will be ground

P

Note - unused p




Timing card - Logic card interface

! FUNCTION ! Int Card | Timing Card !}
{ Int ®idth 1p2 -1 4 31 -43 3 {R2) .S
b /Tt Lidth 'P2-2 4 M-47
1 _Advance 1P2 -3 13-4 1 (A3 - o
! Jedyance 1 P2-14 i 3 - 45 }
s 3oanlady count outpeil! P2 - § PoJdl - 44 1{R4) Counter nechar
; 3ian ' P Pi- 2 R L i
1 BCBM ! Sampie Time 1 P2 -7 3 Jdl-82 (A3
U /BCEM | Sample Time 1 P2-8 1 Ji-4t ]
' BCEM 3 Saaplz Tiae 1P2-9 1 d1 -8 1 {B2)
I_JBRCBH 3 Sampls Tise P10 4 Ji-3 4 Ces
" .1 BCBM 4 Sample Time 1P2-11 4 31 -38 (B3}
Ty /RCRY 4 3ample Tipe — - P PE-42- - 3P b -
i BCRE 5 Sample Tiame P P2 -13 1 J1 -3  iiB4)
} /BCBM S Saaple Time P P2 -14 1 1 -35
| BCBM & Sampis Tige PP -1 L M -34  1185)
i /BCBM & Samsle Time pP2-16 1 3 -33 H
i INT DLAY P P2-17 M -24 AL}
| JIKT LAY Y R -
! BCBH2 P P2 -19 1 g1 -722 j{B1}
i /BCBM2 1 P2-20 F -2 i
1 BND 1P2-28 4 -1 ;
i GHD tp2-722 1 -3 !
i_Advance En P P2-23 1 4 -4 !
i GND P P2-28 1 -3 i
i Spare {1 P2 -25 1 3-8 i
i BND P P2-26 M1 -9 i
i BCEM 6 Sasple Time 1 P2 -327 1 12-43  1CY)
i _/BCBM 8 Sample Time 1 P2-28 1 §2-47 i
{ BIBM | Sample Tipe 1 P2 -39 1 12-3  1{L3)
i /BIBM 1 Sapple Time 1P2-3 } J2-485 14
i BIBM 2 Sasple Time TP2 -3 12-44 1{C4)
! /BIBR 7 Sample Time { P2 -32 1 J2-43 }
i_BIBM 3 Saaple Tims (P2 -33 4 32 -42 105
i /BIBM 3 Sample Tims P F2-38 1 J7-44 ‘
i BIEM 5 Sample Tige 1 F2-3% | 12-4& 1(D2}
i, /BIBM 5 Sample Time 1 P2 -3 | J2-39
i BIBM & Sample Tise i P2 -37 1 32 -38 1{D3)
1 /BIBM & Sample Tima P2 -3 1 33-37
| BIBM 7 Sample Tige P P2 -39 1 32-35 1{D4)
i /BIBM 7 Sample Tige 1P2 -840 1 32-35
i BIBM 8 Sample time 1 P2 -81 1 J2-34 1(D5}
i} /BIEM B Sample time 1 P2 -42 1 32-33
{ BL2M 7 Sasple Tiee P P2 -43 4 J2-% i{C1}
i _/BCBM 7 Sasple Time 1 p2-44 4 12-23 1
i BIBH 4 Sasple Tisze 1 PZ-85 1 §2-37 i
i BIBM 4 Sazple Time P2 -8 4 J2-2 !
‘ ;_GHD P P2.-47 1 d2-1 }
= i BHND P P2 -43 3 J2-3 :
i BF CiK 1P2-4 1 n2-4% !
16N VP2-50 1 12-% i
R P2 -8 1 J2-7 H




33

i BAD p2~52 1 J12-19 !
Logic card P2 sisc.
! Funrtion ! Froa ! To H
i A/D board triager i P2 {Analog card P2 - 21 |
3 End ;P2 } !
1 EOC Status i P2 !Analuq Card P2 ~ 23 1}
T P2 ! :
i Bnd . , HER ¥4 . !
VREIN Hy A 1o P2 i BNC on rear panel |
! RF IN Low ' P2 {_BNC on rear nangl
-Logic-card 43

Rear Panel BAC

{ Srope tringsr Start Sean : {

! Scope trigger Start Scan fo) J3 ! Rear Fanel BYC ]

i Reset froa 18643 43 } 18503 34 - 9 i

! Reset to Coht. Sez, Rst 8w 1+ 43 ! Cont sec. resst su.d

i Coma Sec init J3 ! Coam Sec, PL - 14

} Int, Reset Bauss i 43 -3 iTiming decoder J1-18} delaysd froa FIR
i [/lnt. Reset Bauss 1 33 -46 {Tising decoder J1-17:

i Int, Reset Real-tise 1 33 -1 iTieing decoder J2-16:

! delayed froa PKR -

! /int, Reset Real-time 33 - 2 iTiming decoder J2-170

\ Harp int. Start Gauss 33 =7 iTiming decoder J1-20 delayed froa PKR
| /Harp int, Start Gauss 3% - 8 iTiming decoder J1-1%i

i Haro Int. Start Real-time 33 - 3 iTising decoder  J2-20:

delaved fros PER

! fHarp Int. Start Real-tims | I3 1Tizing decoder J2-1%!

! Prepulse delayed 1 13 iTiming decoder J1-724

} [Prepulse delavad ! 33 - 10 1Tiping decoder J1-2{}

Tiring board inputs

i Signa!l } Frop \ Timing B4

V1 MHT ELK | Timirng decoder 43 ¢ 2 1 F2 -2

i BN ! Timing decoder 33 - 1 y P2 -4 !

1 4 ¥HI CLK § Timing decodar I3 - 8 i F2 - % .

i} END ! Timing deceder 33 - 7. 1p2 -8 i

HISC.

H Sigﬁal i Fros i To i

{ -1 Coma section multibus ~ iControl sect, Multibus !

N I I PP -3 148 IHT §
: BTinj i Fl -3 T ) VR OINT 7

10




2 S B INT !

g
Il
€3
L
]

A}

S [y »;
e b
Y Ziin

‘. 1 Dasy D
a8 T Hair “ang!

vewt

£

‘ae !

ﬂ 4 s
I.ne -i fpar Fanel Bauss Twinex i F
in2 4 iRear Panel Real-

afir
1 e e iy

-tize Tu1nex i F

ise iins -

!Re;r Panel Real-tise Twinex | P2 - 39

Janea fa, w0

fnalog st

gnals

ﬂﬁ&!ﬂ§> input: connector (RI1) is a 30 pin nale I Lelta ribbon
connector ¥ 3564 - 1000

t Channel - | FUKCTION I RTI - 71t ! finalogin i
' ChOMHi ! Scanner 1 - Harp 1 Hi | J2-4 i Al -2 ;
P Ch0lo  Gcanmer 3 -Harpilo | J2-5 i ALl -3 ]
tChtHi ! Gcanmer 2 -Harp 2Hi | J2 -8 i AL -4 }
v Chilo | Scanner 2 - Harp 2io } 42 - 10 I

1 ch 2 Hi o iScanner 3 - xfer.bpm Hi Y 42 - 12 HEE .1 Bl !
' Ch2Llo !Scanmer 3 - sfmr.bpaip | J2 - 14 HER . S

P Cho 3 HMi o Spare Hi P42 - 18 i All -8 !
tCh3io | Sparelo i 32 -18 I O !
1 Ch 4 Hi | Epare Hi V12 -2 1811 - 10 1
1Chdin 1 Scarelo HEE 3 \ ALl - 41 h
Y Ch 5 Hi ! Spare Hi i J2-328 1 A1 - 47 |
1 Ch5lo | Gpare lo | J7 - 2% . I -
' Ch b Hi } Spare Hi i 32 - 28 1Al - 14 H
$'Chélo | Sparsle R YR 1AMt - 13

' Ch7Hi 1 Spare Ki g2 -3 P Al - 18 !
1 Ch71Lls | Spare in j J2 -4 1 ) }

4.2 Operational Verification Procedures

4.2.1

4.2.1.1

4.2.1.2

& harp Actuators
Wlth actual instruments commanding an 1nstrument
to insert should result in the instrument report
indicating " In" on spread sheet. Commanding an
instrument to retract should result in the
instrument report indicating "Out” on - spread
sheet. ‘ , :

With digital cables disconnected . Use a meter
or acope to look at the output line associated
with the actuator belng tested. (see 1/0 doc.
above).

11



.2,

.2,

The wvarious 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 I/0 doc. above).

The sample time is checked by triggering the
- 8cope on Peaker and looking at the sample
‘outputs Sample should occur at the time set on

{ aoa ~
bpxcau sheet: {see I/v dee above‘.

The A/D is checked B?”appI?ihg “the “Input ™~
voltage source to the analog input and asking
for a data report from a device using configure.
The report as seen in configure should report
the hex equivalent of the voltage applied.

The Calibration of the A/D 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 A/D Card

Meter - Beckman Tech 310 s.n. 2121444486
Calibrator - Datel DVC 8500A s.n. 09670279

Lsh for A/D is 4.9 mv

i Input | Reading ! Input | Reading !

A ! Hex A A ! _Hex H

i+ 0 1 t 0 P 1 !
. .5 v i B7 P = .5 v ! FFOA :
1 1.0 v i CE L =-1lv | FF34 :
1+ 1.5 v 1 134 1 - 1.5 v | FECE '
1.2.0 vy 't 194 i - 2.0 v ! FEB7 H
1 2.5 v 1 201 1 - 2.5 v ! FEO1 !
1 3.0 v 1 267 1 - 3.0 v ! FD9A H
P 3.5 v 1 2CE t - 3.5 v ! FD34 .
i 4.0 v 1. 334 1 - 4.0 v ! FCCE H
4.5 v 1 _39A 1 - 4.5 v ! FCBT H
1 5.0 v 1 401 t -~ 5.0v | FCO1 H
' 5.5 v 1 467 1 - 5.5 v ! FB9A !
1 6.0 v ! 4CE 1 - 6.0 v ! FB34 H
1 8.5 v ! 534 - 6.5 v ! FACD H

—
&N



V7.0 v ! 59A v - 7.0 v | FAB7 e d
' 7.5 v ' 601 1 - 7.5 v ! FAQ1 :
' 8. 0w ! 667 v . 8.0 v ' FOCA s
t g h v ! B6CH i . a8 v ! F934 )
' 9.0 v {734 i - 9 0 v ! F8CD 1
' 9.5 v ' 794 t - g B v ! K887 H
'10.0 v '\ 7FF ' ~10.0 v ! F800 !
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 for
dust accumulation.

5.2 Planned Maintenance procedures

To check proper operation of the fans turn the
controller off and back on. The fans should start up
immediately . If not or if the fan seems abnormally
noisy , 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 connector pins.
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5.3 Trouble Analysis Chart

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 bad

power supply. Power supply voltages can be checked on front
panel.
Possible fault . .

Station or combox down
Station not loaded with controller/
Devices

Controller not turned on

-t

|
B

H
|
P :
1 3. S
{ 4, IEEE - 488 cable ~to station*i*k
4 -1 . disconnected RIS 1
H ! 5. CM4 board faulty H
! ! ;. Bad connection between CM4 and H
! : ‘IEEE - 488 connector H
! Instruments cannot : '
| be inserted H H
! ’ ' 1. Digital I/0 ribbon cable :
: i disconnected H
H ! 2. Interface card faulty !
H ! 3. Parallel 1I/0 519 card faulty :
! ! 4. Bad connection between cards H
- H inside controller y
! No data, no sample ' 1. Digital I/0 ribbon cable !
| pulses H disconnected !
! ! 2. Time lines disconnected !
! ! 3. Bad timing decoder card !
1 ' 4., A/D card faulty i
} ' 5, Interface card faulty !
! ! 6. Timing card faulty ! o
! ! 7. Bad connection between cards : e
H H in controller i L
6.0 Special Replacement Parts
VPart H Supplier ! In use | Spares |
1 ] 1] t [}
! SBC 8B/25 i Intel o1 N § !
! CPU : h : : ;
| SBC 186/03 i Intel | | ; ;
! CPU ! ! 1 . ! -4
' MM7200D ! Micro Memory d 1 A !
i Memory ‘ H : H H
' BBC 519 ! Intel - ; 2 L | b
‘! Digital 1/0 ! : : : H
' RTI 711 ! Analog Devices
! Analog Input ;
NOTE: Spare parts may be shared by other controllers. For

example there may be an 88/25 board that is a spare for this
controller and the BTA Instrument controller.
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