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1.1 Hazardous circuits - The LTB I nstrunmentation controller
contains 110 vac circuits within the enclosed chassis. A warning sign
is posted on the outside of the controller bucket. Only qualified
know edgeabl e personnel shoul d open the controller bucket.

1.2 Fans - There are three fans with exposed bl ades inside the
controll er bucket.

1.3 Renote equiprment - The LTB Instrunent controller has interna
circuits and exposed fan bl ades which can be consi dered hazardous but
it also controls renpte equi pnent that could cause harmto personnel
The devi ce operates instrumentation plungers which could be undergoi ng
mai nt enance. These devices should be in the |ocal node at these tines
but anybody wi shing to operate the controller via conputer should be
awar e of any nmi ntenance work in the area.

2.0 General Description_

2.1 Purpose of Equipnent - The LTB instrunmentation controller controls
and reports the status of all the beaminstrumentation in the LTB line.
The controller also digitizes signals fromthe various instrunents and
reports the data to prograns running on the various control consoles.
The controller provides the timng needed by the LTB instrunents.

2.2 Functional description -The LTB instrunent controller supports the
following LTB transfer line instrumentati on and Booster ring
i nstrument ation.
1. LTB instrumentation
A. 2 Harp profile monitors
B. 2 Beam current transformers
C. Maxi mum of 8 stripline BPMs
2. Booster ring instrumentation
A. Booster Circul ating Beam Monitor (BCBM
B. Booster |njection Beam Monitor

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 G oup
End code so the harp body does not interfere with the beam



NOTE: The harps require 400 ns to fully insert or retract. Therefore no
beam can be present for that amount of tine after EOCG

There are SLD s to set the gain for polarized or nonpol ari zed beam
harp el ectronics gain, Transforner gain, BCBM gain, and BPM gain and
an SLD to set the beamtype. When a data 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 fromthe
next prepul se until the next occurrence of ECG The data request
CLD s contain the nunber of reports requested. The controller keeps
track of the nunber of reports remaining and if two or nore requests
are received fromthe sanme user the nunber of reports remaining wll
al ways be the |largest nunmber. |If the number of reports requested = FFh
then the controller reports data until a request is sent requesting
zero reports.

Timng for data acquisition is as foll ows.

At PrePul se the various gains and beamtinme sanple tines are set up
for the user requested in preparation for the injection and
accel erati on phases of the booster cycle. Al integrate times and
sample tines for beamtine data are from Booster |njection Peaker).
The LTB el ectronics includes 3 Miultiplexer Control units. Two for the
Har ps neasurenent and the other to read all the other LTB |line

instrunments and the two Booster ring transformer signals. The LTB
harp data is acquired by reading the two harp scanners after the
booster injection phase. VWen the accel erati on phase of the booster

cycle is conmplete then the BPMs, LTB transforners, the BIBMs 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

t he begi nning of a cycle then the data field , for that cycle, contain
zeros.

During Heavy lon injection LTB instrunent data is not taken
Calibration of the BIBMs , the BCBMs, and the BPMs takes place
during the time when the beamis normally present except the beamw ||
be turned off by operations.

2.3 Specifications -

2.3.1 Digital signals - Al digital outputs and inputs for the LTB
Instrunmentation controller are TTL | evel signals.

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

2.3.3 Connectors -
Digital 1/0O connectors are 3 fenale 50 pin
Scotch Delta Ri bbon connectors.

Anal og connectors are 2 male 50 pin Scotch
Ri bbon connectors.

Rel way connectors are standard | EEE - 488
connectors



2.4 Print Nunbers

2.4.1 LTB Instrument controller interface card.

2.4.2 LTB Instrunment controller chassis wring.

2.4.5 LTB Instrunmentation controller rear panel. DO® - M- 612
2.4.6 PP Linac Tinmer Card DO - E - 1527
2.4.7 Booster Miultibus 1 Receiver/Decoder D36 - E - 360
3.0 Qperating Instructions_

3.1 Ref erence Gui de

LTB I nstrunentati on Controll er

_ WARNI NG

Operation of the LTB I nstrunentation controller causes beaminstrunents
to move in and out of the beam

Resetting the controller will result in all devices returning to
initialized values. Al instrunents will be withdrawn and all timer
values will return to default values. Al requests for data reports
wi Il be cancel ed.

El ectrical feed - 1l10vac

Station -
Conmbox -

Service Group - Accelerator Controls Section

Turn off procedure - turn off circuit breaker on rear panel

Turn on procedure - check that all timng, ribbon cables and | EEE - 488
cabl es are connected and turn circuit breaker on rear panel on. Mke
sure equi pnent controlled by the controller is ready.

Reset Procedure - The LTB Instrunentation controller can be reset by
pushing the left nmost 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 that the timng cables are
connected. Check that all digital I/0O and anal og i nput ribbon cables
are connected. Check that the |IEEE -488 cable to the station is
connect ed.

3.3 Local turn on/ off procedure - The LTB Instrunentation controller
is turned on and off by the circuit breaker on the rear panel

4.0 Perfornance tests

4.1 Equi pnent required

4.1.1 Apoll o node running spread sheet and configure

4.1.2 Gaussline and Real -tinme |ines.

4.1.3 Digital voltneter

4.1.4 Calibrator Datel DVC 8500A

4.1.5 Scope

4.1.6 LTB i nstrunent controller 1/O docunentati on (see bel ow)



February 2, 1990

DIG TAL 1/O ASSI GNVENTS AND TI M NG SI GNAL
/O FOR LTB | NSTRUMENTATI ON CONTROLLER

Digital 1/0519 - logic board interface

| FUNCTI ON | 519 Pin # | Int. Card| Port | Bit

| | | |

| Harp 1 Command | J1 - 48 | J1-47| 1 | 0 |
Port 1 = output

| Harp 2 Command | J1 - 46 | J1 - 45| 1 | 1

| Start Scan | J1 - 44 | J1 - 43 | 1 | 2

| Calibrate | J1 - 42 | J1 - 41 | 1 ] 3

| HI/Protons | J1 - 40 | J1 - 39 | 1 | 4

| Done reset 1 | J1 - 38 | J1 - 37| 1 | 5

| Done reset 2 | J1 - 36 | J1 - 35| 1 | 6

| Data Ready | J1 - 34 | J1-33| 1 | 7 |
| EOCC Status | J1- 16 | JL1-15| 2 | O |
Port 2 = input

| Spare | J1 - 14 | J1- 13| 2 | 1 |
| Spare | J1 - 12 | J1 - 11 | 2 | 2

| Spare | J1 - 10 | J1 - 9 | 2 | 3

| Spare | J1 - 8 | J1 - 7 | 2 | 4

| Spare | J1 - 6 | J1 -5 | 2 | 5

| Spare | J1 - 4 | J1 - 3 | 2 | 6

| Spare | J1 - 2 | J1 -1 | 2 | 7

| Spare | J1 - 24 | J1 - 23| 3 | O

| Spare | J1 - 22 | Ji1-21| 3 | 1 |
| Spare | J1 - 20 | J1 - 19 | 3 | 2

| Spare | J1 - 18 | J1-17| 3 | 3 |
| Spare | J1 - 26 | J1 - 25| 3 | 4

| Spare | J1 - 28 |  J1 - 27 | 3 | 5



| Spare | J1 - 30 | J1 - 29 | 3 | 6 |

| Spare | J1 - 32 | JL- 31| 3 | 7 |

NOTE: 519 J1 odd pins are gnd and interface card J1 even pins are gnd.
January 29, 1990

Digital Qut - 1 519 board - rear panel DO - 1 interface
DO- 1is a 50 Pin female 3M Delta R bbon connector #3565-1000

| FUNCTI ON | 519 Pin # | ICPin # | Port | Bit
| Spare | J2 - 48 |DO-1 24 | 4 | O

| Spare | J2 - 46 |DO-1 23 | 4 | 1

| Spare | J2 - 44 |DO122 | 4 | 2 |
| Spare | J2 - 42 |DO-1 21 | 4 | 3

| Spare | J2- 40 |DO120 | 4 | 4 |
| Spare | J2 - 38 |DO-1 19 | 4 | 5

| Spare | J2 - 36 |DO-1 18 | 4 | 6

| Spare | J2- 34 |DO117 | 4 | 7 |
| LTB Xfnr Gain | J2-16 |DO18 | 5 | O

| Harp Gain bit 2 | J2- 14 |DO17 | 5 | 1 |
| Harp Gain Bit 1 | J2- 12 |DO16 | 5 | 2

| Polarized Gain | J2 - 10 |DO1 5 | 5 | 3

| BPM Cal / Test cnd 3 | J2 - 8 IDO1L 4 | 5 | 4 |
| BPM Cal / Test Cmd 2 | J2 - 6 |IDOO1 3 | 5 | 5

| BPM Cal / Test Cnd 1 | J2 - 4 IDOL 2 | 5 | 6 |
| BPM Gain | J2 - 2 IDO1 1 | 5 | 7 |
| BCBM Test Mbde | J2- 24 |DO112 | 6 | O |
| BCBM Cal Pol + | J2- 22 |DO111 | 6 | 1 |
| BCBM Cal | J2- 20 |DO110 | 6 | 2

| BCBM Gai n Range B | J2- 18 |DO19 | 6 | 3 |
| Int. Gain | J2 - 26 |DO113 | 6 | 4

| Spare | J2 - 28 |DO-1 14 | 6 | 5



| Spare | J2 - 30 |DO-1 15 | 6 | 6

| Spare | J2- 32 |DO116 | 6 | 7

NOTE: 519 J2 odd pins are gnd. DOL pins 26 - 50 are gnd.

Digital In - 1 519 board - rear panel DIN - 1 interface
DIN- 1is a 50 Pin 3MDelta ribbon connector #3565-1000

| FUNCTI ON | 519 Pin # | ICPin # | Port | Bit
| Spare | J3- 48 |DIN124 | 7 | O
| Spare | J3 - 46 [DIN1 23 | 7 | 1
| Spare | J3 - 44 [DOIN1 22 | 7 | 2
| Spare | J3- 42 |DIN121 | 7 | 3
| Spare | J3 - 40 |[DON1 20 | 7 | 4
| Spare | J3-38 |DIN119 | 7 | 5
| Spare | J3 - 36 |[DIN-1 18 | 7 | 6
| Spare | J3 - 34 [DIN1 17 | 7 | 7
| Rack 2 PS Status | J3-16 |DIN18 | 8 | O
| Rack 2 Local /Renote | J3 - 14 [DIN-1 7 | 8 | 1
| Harp 2 Qut | J3- 12 |DIN16 | 8 | 2
| Harp 2 in | J3- 10 |DN15 | 8 | 3
| Rack 1 PS Status | J3 - 8 IDDN14 | 8 | 4
| Rack 1 Local /Renpte | J3 - 6 [DIN-1 3 | 8 | 5
| Harp 1 Qut | J3 - 4 IDDN12 | 8 | 6
| Harp 1 In | J3 - 2 IDDN1 1 | 8 | 7
| BCBM Test | J3-24 |DN112 | 9 | O
| BCBM Cal | J3-22 |DN111 | 9 | 1
| Rack 3 PS Status | J3- 20 |DIN110 | 9 | 2
| Rack 3 Local /Renpte | J3 - 18 [DIN-1 9 | 9 | 3
| BCBM Range A Status | J3- 26 |DIN113 | 9 | 4
| BCBM Range B Status | J3 - 28 [DIN-1 14 | 9 | 5

| Spare | J3 - 30 [DON-1 15 | 9 | 6



| Spare | J3 - 32 |[DIN-1 16 | 9 |

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

Logic board - conditioned digital outputs - rear panel DO - 2
DO- 2 is a 50 Pin 3MDelta ribbon connector #3565-1000
| FUNCTI ON | Int. Card | 1.C. PIN# |
| Harp Int Start | J2 - 1 | DO-2 1 |
| Harp Int. Stop | J2 - 3 | DO-2 2 |
| I'nt. Reset | J2 - 5 | DO-2 3 |
| Start Scan | J2 -7 | DO-2 4 |
| Advance | J2 - 9 | DO-2 5 |
| Cal Trigger | J2 - 11 | DO-2 6 |
| BLR Gate | J2 - 13 | DO-2 7 |
| INT DLAW (Int. Delay) | J2- 15 | DO2 8 |
| INT WDTHW (I nt. stop) | J2 - 17 | DO-2 9 |
| BIBM 1 Sanple Tine | J2- 19 | DO2 10 |
| BIBM 2 Sanple Tine | J2 - 21 | DO-2 11 |
| BIBM 3 Sanple Tine | J2 - 23 | DO-2 12 |
| BIBM 4 Sanple Tine | J2- 25 | DO2 13 |
| BIBM5 Sanple Tine | J2 - 27 | DO-2 14 |
| BIBM 6 Sanple Tine | J2- 29 | DO2 15 |
| BIBM 7 Sanple Tine | J2 - 31 | DO-2 16 |
| BIBM 8 Sanple Tine | J2 - 33 | DO-2 17 |
| BCBM 1 Sanple Tine | J2- 35 | DO2 18 |
| BCBM 2 Sanple Tine | J2 - 37 | DO-2 19 |
| BCBM 3 Sanple Tine | J2- 39 | DO2 20 |
| BCBM 4 Sanple Tine | J2 - 41 | DO-2 21 |
| BCBM 5 Sanple Tine | J2 - 43 | DO-2 22 |
| BCBM 6 Sanple Tine | J2- 45 | DO2 23 |
| BCBM 7 Sanple Tine | J2 - 47 | DO-2 24 |




| BCBM 8 Sanple Tine | J2 - 49 | DO-2 25

| Harp 1 Conmand | J2 - 2 | DO-2 26

| Harp 2 Command | J2 - 4 | DO-2 27

Note - unused pins on J2 and DO-2 will be ground

Timng card - Logic card interface

| FUNCTI ON | Int Card | Timng Card |

I Int Wdth I P2 - 1 I J1 - 48 I (A2)
| /Int Wdth | P2 - 2 | J1 - 47 |

| Advance | P2 - 3 | J1 - 46 | (A3)
| /Advance | P2 - 4 | J1 - 45 |

| Stop Scan(adv count output)| P2 - 5 | J1 - 44 | (A4) Counter
numnber

| /Stop Scan | P2 - 6 | J1 - 23 |

| BCBM 1 Sanple Tine | P2 - 7 | J1 - 42 | (A5)
| /BCBM 1 Sanple Tine | P2 - 8 | J1 - 41 |

| BCBM 3 Sanple Tine | P2 - 9 | J1 - 40 | (B2)
| /BCBM 3 Sanple Tine | P2 - 10 | J1 - 39 |

| BCBM 4 Sanple Tine | P2 - 11 | J1 - 38 | (B3)
| /BCBM 4 Sanple Tine | P2 - 12 | J1 - 37 |

| BCBM 5 Sanple Tine | P2 - 13 | J1 - 36 | (B4)
| /BCBM5 Sanple Tine | P2 - 14 | J1 - 35 |

| BCBM 6 Sanple Tine | P2 - 156 | J1 - 34 | (B5)
| /BCBM 6 Sanple Tine | P2 - 16 | J1 - 33 |

| I NT DLAW | P2 - 17 | J1 - 24 | (A1)
| /I NT DLAW | P2 - 18 | J1 - 23

| BCBWR | P2 - 19 | J1 - 22 | (B1)
| / BCBMR | P2 - 20 | J1- 21 |

| GN\D | P2 - 21 | J1 - 1
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del ayed

| G\D | P2 - 51 | J2- 7 |

| GND | P2 - 52 | J2 -9

Logic card P2 msc.

| Function | From | To |
| A/D board trigger | P2 - 53 | Anal og card P2 - 21

| Gnd | P2 - 54 | |
| EOC Status | P2 - 55 | Anal og Card P2 - 23

| Gnd | P2 - 56 | |
| Gnd | P2 - 57 | |
| Gnd | P2 - 58 | |
| RF IN Hi | P2 - 59 | BNC on rear panel

| RF IN Low | P2 - 60 | BNC on rear panel
Logic card J3

| Scope trigger Start Scan | J3 - 13 | Rear Panel BNC

| Scope trigger Start Scan Lo| J3 - 14 | Rear Panel BNC |
| Reset from 18603 | J3 - 15 | 18603 J4 - 9

| Reset to Cont. Sec. Rst Sw| J3 - 16 | Cont sec. reset sw. |
| Comm Sec init | J3 - 17 | Comm Sec. Pl - 14

| I'nt. Reset Gauss | J3 -5 | Tim ng decoder J1-18
del ayed from PKR

| /1nt. Reset Gauss | J3 -6 | Tim ng decoder J1-17

| Int. Reset Real -tinme | J3 - 1 |Timng decoder J2-18
del ayed from PKR

| /1nt. Reset Real -tine | J3 - 2 |Timng decoder J2-17

| Harp int. Start Gauss | J3 - 7 |Timng decoder J1-20
from PKR

| /Harp int. Start Gauss | J3 - 8 |Timng decoder J1-19



| Harp Int. Start Real-tinme | J3 - 3 |Timng decoder

J2-20| del ayed

from PKR

| /Harp Int. Start Real-tine | J3 - 4 |Timng decoder J2-19|

| Prepul se del ayed | J3 - 9 |Timng decoder J1-22|

| /Prepul se del ayed | J3 - 10 | Tim ng decoder J1-21]|

Ti mi ng board inputs

| Signal | From | Timng Bd |

| 1 MHZ CLK | Timng decoder J3 - 2 | P2 - 2 |

| GND | Timng decoder J3 - 1 | P2 - 4 |

| 1 KHZ CLK | Tim ng decoder J3 - 8 | P2 - 6 |

| GND | Timng decoder J3 - 7 | P2 - 8 |

M SC.

| Signal | From | To |

| | Conmm section mnul tibus | Control sect. Miltibus |

| EOG |  P1- 38 |  P1- 38 | VB
INT 5

| BTinj | Pl - 36 |  PL - 36 | VB
I NT 7

| Data Rdy | P1 - 42 | Pl - 42 | MB
INT 1

EVENT LI NE | NPUTS

| Signal | From | Ti M ng Decoder |
| Gauss Event line +| Rear Panel Gauss Tw nax | P2 - 48 |
| Gauss Event line -| Rear Panel Gauss Tw nax | P2 - 47 |
| Real-time line+ | Rear Panel Real-tine Twinax | P2 - 56 |
| Real -tine line- |Rear Panel Real-time Twinax | P2 - 55 |




January 30, 1990
Anal og signals

Anal og i nput connector (All)is a50 pin male 3M Delta ribbon connector #
3564 - 1000

| Channel | FUNCTI ON | RTI - 711 | Analog in 1

| Ch O Hi | Scanner 1 - Harp 1 H | J2 - 4 | Al - 2 |

0 Lo | Scanner 1 - Harp 1 Lo | J2 - 6 | A1 - 3 |

1 Hi | Scanner 2 - Harp 2 H | J2 - 8 | Al - 4 |

1 Lo | Scanner 2 - Harp 2 Lo | J2 - 10 | Al -5 |

2 Hi | Scanner 3 - xfrmr,bpmH | J2 - 12 | Al - 6 |

2 Lo | Scanner 3 - xfmr,bpmLo | J2 - 14 | A1 - 7

3 H | Spare H | J2 - 16 | AILl- 8 |

3 Lo | Spare Lo | J2 - 18 | A1 -9 |

Hi | Spare Hi | J2 - 20 | A1l - 10

4 Lo | Spare Lo | J2 - 22 | A1 - 11

5 Hi | Spare Hi | J2 - 24 | A1 - 12 |

5 Lo | Spare Lo | J2 - 26 | A1 - 13 |

6 Hi | Spare Hi | J2 - 28 | Al - 14

6 Lo | Spare Lo | J2 - 30 | Al - 15 |

7 H | Spare H | J2 - 32 | Al - 16

Q Q @ 9 9 Q & 9 9 2 9 9 9 9 @
N

7 Lo | Spare Lo | J2 - 34 | A1 - 17 |

4.2 Operational Verification Procedures

4.2.1 Faraday cup Actuators and harp Actuators
4.2.1.1 Wth actual instrunents conmandi ng an instrunent
to insert should result in the instrunent report

indicating " In" on spread sheet. Commandi ng an

instrument to retract should result in the i nstrument
report indicating "Qut" on spread

sheet.

4.2.1.2 Wth digital cables disconnected . Use a neter
or scope to look at the output |ine associated with
the actuator being tested. (see I/ O doc. above).



4.2.3 The vari ous gains are checked by issuing the

appropriate command and seeing that the correct | evel s
are present on the line associated with that function
and that the correct status is i ndi cated on the

i nstrunentation el ectronics. (see 1/ 0O doc. above).
4.2.4 The sanple time is checked by triggering the

scope on Peaker and | ooking at the sanple out put s.
Sanpl e should occur at the tine set on spread sheet.

(see 1/ 0O doc above).

4.2.5 The A/D is checked by applying the input

vol tage source to the anal og i nput and asking for a
data report froma device using configure. The report
as seen in configure should report t he hex equi val ent

of the voltage applied.

4.2.6The Calibration of the A/D card is checked by

varying the voltage calibrator and asking for reports
froma particular device as the voltage is increased
or decreased for each step. See the cal i bration sheet
bel ow.

Calibration of LTB Instrunentation Controller
Anal og Devices RTlI - 711 A/D Card

Meter - Beckman Tech 310 s.n. 212144446
Cal i brator - Datel DVC 8500A s.n. 09670279

Lsb for AADis 4.9 nv

| Input | Reading | Input | Reading

| V + | Hex | V- | Hex

| 0 | 1 Y | 1

| .5 v | 67 | - .5 v | FF9A

| 1.0 v | CE | - 1 v | FF34 I
| 1.5 v | 134 | - 1.5 v | FECE

| 2.0 v | 19A | - 2.0 v | FE67 |
| 2.5 v | 201 | - 2.5 v | FEO1

| 3.0 v | 267 | - 3.0 v | FDOA

| 3.5 v | 2CE | - 3.5 v | FD34 |




| 4.0 v | 334 | - 4.0 v | FCCE |

| 4.5 v | 39A | - 4.5 v | FC67 |
| 5.0 v | 401 | - 5.0 v | FOO1 |
| 5.5 v | 467 | - 5.5 v | FB9A

| 6.0 v | 4CE | - 6.0 v | FB34 |
| 6.5 v | 534 | - 6.5 v | FACD |
| 7.0 v | 59A | - 7.0 v | FA67 |
| 7.5 v | 601 | - 7.5 v | FAO1 |
| 8.0 v | 667 | - 8.0 v | F99A |
| 8.5 v | 6CE | - 8.5 v | F934 |
| 9.0 v | 734 | - 9.0 v | F8CD |
| 9.5 v | 79A | - 9.5 v | F867 |
|10.0 v | 7FF | -10.0 v | F800 |

5.0 Mai nt enance

5.1 Pl anned Maintenance Schedul e

Once a year during the Sunmer Shutdown the fans inside

the LTB instrunentation controller should be checked for proper
operation.
At the sane time the controller should be checked for dust
accumul ati on.

5.2 Pl anned Mai ntenance procedures
To check proper operation of the fans turn the
controller off and back on. The fans should start up inmediately. If

not or if the fan seens abnormally noisy , the fan should be replaced.

If the dust accurul ation inside the chassis is excessive
t hen the boards shoul d be renpved and cl eaned and t he i nsi de



of the chassis should be vacuuned. The multibus connectors on
t he backpl ane should be carefully checked for foreign matter
bet ween or on the connector pins.

5.3 Trouble Analysis Chart

NOTE: Any of the follow ng problens could possibly be rectified by
resetting the controller

Al of the problens described bel ow could be the result of a bad power
supply. Power supply voltages can be checked on front panel

| Synptom | Possible fault

| No SLD Reports |1. Station or conbox down |

| 2. Station not |oaded with controller/|

| | Devi ces |
| | 3. Controller not turned on

| | 4. IEEE - 488 cable to station |

| di sconnect ed |

| | 5. Cw4 boardfaulty |

| | 6. Bad connection between CW4 and

| | | EEE - 488 connect or |

I nst runents cannot |

be inserted |

| 1. Digital 1/Oribbon cable

| di sconnect ed

| 2. Interface card faulty

| 3. Parallel 1/0519 card faulty
| 4. Bad connection between cards
| i nside controller

[N

No data, no sanple
pul ses

Digital 1/Oribbon cable

di sconnect ed

Time |ines di sconnected

Bad tim ng decoder card

A/D card faulty

Interface card faulty

Timng card faulty

Bad connecti on between cards
in controller

Nogkwn

6.0 Special Replacenment Parts



| Part | Suppl i er | I'n use | Spares

| SBC 88/ 25 | Intel | 1 | 1

| CPU | | | |
| SBC 186/ 03 | Intel | | |
| CPU | |1 | 1 |
| MwW200D | Mcro Menory | 1 | 1

| Memory | | | |
| SBC 519 | Intel | 2 | 1

| Digital 1/0 | | |

| RTI 711 | Anal og Devices | 1 | 1

| Anal og I nput | | |

NOTE: Spare parts nmay be shared by other controllers. For exanple
there may be an 88/25 board that is a spare for this controller and the
BTA I nstrunment controller.
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