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PREFACE
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This document has been developed to aid an operator when a Brewer
Ozone Spectrophotometer stops working or has changed in operating
specifications after leaving SCI-TEC Instruments Inc. (SCI-TEC). It has
been developed from the experience of SCI-TEC and present users. The
most likely electronic failures and ones which can be repaired in the field
have been documented in this manual. Any suggestions on
improvements to this manual would be appreciated by SCI-TEC.

1.0 PURPOSE AND APPLICATION

The purpose of this manual is to help the operator trouble-shoot a Brewer
Ozone Spectrophotometer (for both MKII and MKIV models) down to an
assembly level, though not necessarily to a component level. The reason
is that some components in the assemblies will affect the calibration done
at SCI-TEC, and replacement of these may require instrument
realignment or re-calibration.

The information in this manual may be applied by reading the procedures
and referring to the corresponding drawing located in the back half of this
document. For MKIV Brewers it is recommended that all trouble-shooting
be done in the Ozone/SO2 mode. The major difference between MKIl
and MKIV is the additional Filterwheel and motor in front of the
Photomultiplier Tube. This must setup properly at the end of a Reset for
proper Ozone/SO2 operation.

There should be no potentiometers adjusted or set screw removal without
completely defining the problem area. If the information in this document
is not sufficient, it is recommended that the user contact SCI-TEC before
dismantling of main and sub assemblies is undertaken.

2.0 EQUIPMENT REQUIRED

1) Voltmeter, either analog or digital, capable of measuring from 1 millivolt
to 2000 volts DC.

2) Ohmmeter primarily used for checking continuity of cables.
3) A clip on or in line current meter.

4) A digital VOM with in line current capabilities of 2 amps will be
sufficient, rather than items 1,2, and 3. e.g. The DVM supplied with an

external UVB Lamp is good and can be removed.

5) An oscilloscopé may be required (1 millivolt; 20 megahertz).

6) An external UVB lamp can be very useful when the internal standard
lamp appears at fault.

7) A second computer is handy to have available in case the control
computer is suspect.
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3.0 MAJOR EQUIPMENT FAILURES

A major equipment failure is defined as being a condition where the
operator finds there is no communication between the Brewer
Spectrophotometer and the external computer (IBM). No commands will
go to the Brewer and no information is received by the IBM. This can be
defined as a "no operation” condition.

it is assumed the BREWER has power as indicated by the GREEN LED
light on the instrument. If the light is out, check that AC power
connections to the BREWER (reference Sections 7.1 and 7.2), are
proper. If OK, then remove the BREWER top cover and check if MAIN
power supply cover is warmer than ambient, if not, then perhaps the fuse
requires replacement, (reference fig. 7.1-3 and 7.2-2). To check the fuse,
first disconnect AC power to the Brewer and then remove the MAIN
power supply cover (four 6-32 screws) and measure or visually inspect
the fuse and replace if necessary. When re-installing the cover, ensure
the connectors P1 and P3 remain connected.

If the power supply appears to be ON, then perhaps the LED is defective
or the connections to it. The main power supply voltages are best
checked at testpoints on Secondary Power Supply (S.P.S.) cover
bracket, (reference fig. 7.3-3).

When the control computer is given a RESET (RE) command then the
Brewer should respond with the following message to the IBM or printer:

BREWER OZONE SPECTROPEHOTOMETER
#0XX
AES SCI-TEC
CANADA

VERSION 39.5 NOV 22, 1982

If the instrument will not reset, the problem is normally in the Brewer.
However the IBM software can get corrupted so it may be necessary to
check that the proper software is installed.

NOTE 1: "SOFTWARE RESET" is used to indicate that the reset
instruction (RE) should be issued to the Brewer microprocessor from the
control computer. This instruction causes a hardware reset to be
generated, (a very long "break"” on the line).

NOTE 2: The Brewer RS232 is set to 300 Baud on a reset and the IBM
program changes the speed to 1200 Baud soon after communication is
established.
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3.1 Trouble Shooting Sequence for "No Operation" Condition

a. It has been established at this point that there is absolutely no
communication between the IBM and the Brewer.

b. A software reset should be attempted after the message "Brewer
Failed to Respond" appears on the IBM monitor. This is done by pressing
RETURN key on the IBM. If this fails to establish communications the
IBM should be re-booted by turning the power off and on.

¢. If there is still no response, the cables should be inspected to ensure
that a connector has not been inadvertently removed or accidently pulled
out of place. The Data cable to the Brewer from the IBM as well as the
power cable to the Brewer should be checked. All cables involving the
linking of peripherals should be checked to ensure they are plugged in as
well.

d. After this has been done another software reset can be done as
indicated on the IBM.

e. There is a possibility that the computer internal to the Brewer (RCA
Cosmac) has gone into a "loop" and cannot get out unless it receives a
reset. To reset the internal computer turn the Brewer power off and then
on. There should be some indication of a reset when the shutter hits it's
stops internally. This shutter indication should be heard each time the
Brewer power is turned on and off.

f. Does the Brewer reset? (As determined by the audible click)

fl. If the audible click is heard, but there is no message sent to the IBM,
then there is a possibility that, even though the cables between the IBM
and the Brewer are connected, there may be a line broken or separated
in the cables or connectors. Check these cables in the following way.
Disconnect the data cable from the Brewer. Measure the voltages on
PBD101 at pins 2 and 3 with 7 as ground. (Ref. Fig. 7.1-7). While doing
this, attempt a reset of the Brewer by turning the power off and on. The
voltmeter should be set to 10 volts full scale, and upon a reset command
it should read approximately 4 volts. If there is no voltage measured at
this point, there may be a break somewhere in the cables themselves.
Each line can be measured point to point with a ohmmeter. It should then
be repaired or replaced if there is a problem. Note a Cannon crimp
connector pin removal tool is provided with the basic spare kit.

f2. A software reset should be attempted after insuring all connections
have been made and Brewer power is on.

£3. If there is still no operation, there may be a hardware failure on the
RS232 output circuit of the RCA Cosmac or on the input to the IBM.

g. If there was no audible click heard from the shutter, there is an
indication that a failure has occurred within the Brewer itself so at this
point the cover should be removed.

h. There is also a manual pushbutton reset switch located with the tést
points (S.P.S. bracket). This should be pressed and should cause the
Brewer to reset.
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i. In the previous step, the Brewer should have reset.

i1. If it did, a software reset should be done and the system should start
operating. :

i2. If not, then there is still an indication of an internal failure.

j. At this point, the acceptance test records should be consulted, and the
main power supply voltages should be measured and compared to those
shown on the acceptance test records.

k. If they have changed, or are missing altogether, the power connections
should be checked. If they look as though they are in order, and the
voltages are still not at proper levels, replacement should be considered.
However there may a short circuit in one of the assemblies causing the
power supply to be loaded. Shut the power off and disconnect the Card
Rack, Heat Sink and S.P.S. board. Repeat the voltage measurements
and see if there are any changes. If there are then determine which
assembly is at fault by installing connectors or S.P.S. board one ata
time. Replace the main power supply if necessary, and ensure when first
turned on that the assemblies are dis-connected to allow setup of
voltages to correct values. The main 5 volts should be set to 5.1 volts
with the single potentiometer on the main power supply.

1. If the power supply appears to be operating corréctly, the power should
be shut off, as there is still an indication of an internal failure elsewhere in

the system.

m. All connections internal to the Brewer should be checked to see if they
are mating properly. This includes the flat cables as well as the
connections made to the Card Rack motherboard, main power supply
and the data cable connection between the RCA Cosmac board and the
Brewer case.

n. All cards in the Card Rack should be removed and the contacts at the
motherboard end should be inspected for corrosion and cleaned if
necessary. They should be put back into the card rack and care should
be taken to insure they are seated properly.

0. At this point power can be turned on and a manual reset done.
p. If the Brewer resets at this point, the problem has been located.
p1. If a reset did occur, a software reset should be done.

p2. The system should be up and working.

q. If the shutter did not reset, there is still an internal problem, and power
should be shut off.

r. All printed circuit boards except the RCA Cosmac should be removed.
This is done to eliminate the possibility that one of the boards in the Card
Rack other than the RCA Cosmac board has failed and is holding up the
motherboard so the computer cannot communicate, because it is being
held up.
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s. Power on and manual reset can be done, when the RE is in progress
press the pushbutton at 1-2 seconds of the 7 second countdown
sequence.

t. If one of the other boards was holding up the bus, a reset should have
occurred at this point. There will not be an audible indication at this point
because the shutter /0 board has been removed. The only way to tell is
to watch for the message on the IBM, or monitor the communications
line with a meter or oscilloscope.

t1. If a reset did occur power should be turned off and the photon counter
board (4th board from top) should be plugged in, after which power is
turned on again and now the software reset should work and the
message appear on the IBM as normal.

2. If the Brewer does reset, another board (starting with the top IO
board) can be inserted by the same procedure as the previous step.

t3. If the Brewer does not reset, it can be assumed that the last board put
into the card rack has failed, and it should be replaced, if a spare is
. available.

t4. If after the defective board is replaced and the Brewer does not reset,
SCI-TEC should be consulted.

t5. If the Brewer does reset after this board replacement has occurred,
the software should be reset and the system should be operational.

u. If there was no reset in item t, the Cosmac board should be replaced
and the test repeated. If there is still no reset the continuity of the internal
RCA Cosmac to chassis connector should be checked with an
ohmmeter, using the drawing available in section 6.3.

v. After either the Cosmac has been replaced, or the cable has been
repaired, power should be reapplied and another reset attempted.

w. At this point the Brewer should reset. If it does power can be turned off
and all boards can be replaced after which power can be turned on and
another manual reset should be done.

w1. If there was an audible reset, a software reset should cause the
system to start working.

w2. If there was not an audible reset, there is still an indication of another
board failure.

x. Board replacement procedures should begin as described in item t.
y. Another manual reset should be attempted.

y1. If there was an audible reset, a software reset should be all that is
required to bring the system up.

y2. If there is still no reset after all previous steps have been completed,
SCI-TEC should be consulted before continuing.
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4.0 OPERATING TEST FAILURES

In the Brewer Ozone Spectrophotometer most of the operating tests are
done using either the mercury lamp or the standard lamp. If any of the
other tests fail, the user should proceed immediately to a mercury lamp
test (HG) or a standard lamp test (SL).

A mercury lamp test failure or a standard lamp test failure are two major
failures which can occur. In both cases calibration of the instrument may
be affected. For the purpose of troubleshooting, these two sections have
been separated from the main part of the instrument which is the Light
Detection System. It is made up of the zenith prism, foreoptics,
spectrometer, shutter and shutter electronics, PMT, High Voltage
Circuitry, High Speed Amp (considered to be part of the PMT)
interconnecting harnesses between these units, and finally the photon
counter board. Without this section being operational, no testing, or
measuring can be done.

4.1 Preliminary Information

There are a few points to remember in the event there is @ major failure
somewhere in the system, whether it be the Mercury Lamp, Standard
Lamp, or Light Detection System.

a. The error message "lamp not on test terminated" is an indication of a
failure, either in the lamps or in the Light Detection System.

b. Changes in dark count may be symptomatic of a number of problems
which may occur in the Brewer. if it begins to increase or becomes
erratic, the shutter may be causing the fault. Note the dark count
increases with temperature. It may also indicate motor power supply
problems. It can also be used as a monitor for PMT performance. If the
dark count changes, there may be a changing optical condition in the
Light Detection System. A higher dark count can aiso be the result of a
poor ground somewhere in the system or high humidity inside the
instrument. Grounding connections should be checked especially at the
heat sink to IBM strip and change and add more desiccant for high
humidity locations. These items are more applicable in the next section
(5.0) but they may be useful in this instance as well.

4.2 Description of Mercury Lamp Circuit

See Section 7.4 for schematic. Diodes D704 and D703 provide a
reference voltage when the lamp is tuned on. The voltage across the
sense resistor, R709, is controlled by Q703. Q702 varies the lamp
current in response to the amplified signal provided by Q703. The circuit
is configured in a current shunt feedback configuration. When the lamp
current increases, current through R709 increases causing the transistor
to pass less current (because of reverse biasing). This increases the
voltage at R702 which effectively causes the current through the lamp to
be reduced. In this way the lamp circuit is regulated.
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4.3 Trouble shooting Procedures for Mercury Lamp Circuit
a. Test Fails and software responds with "lamp not on test terminated".

b. Retry test and look through each viewing tube to see if lamp is on.
Ensure zenith prism and the filter wheels are in the correct position.
Observe temperature of instrument. If Brewer temperature is less than -
20 degrees Celsius, the lamp is too cold and may not come on even with
the warming current provided. All that may be required is to turn on the
Standard Lamp which will warm the Mercury lamp in extremely cold
environments,

c. If lamp is on, check filter wheel positions (1,0).

c1. If lamp is not on there is a possibility of lamp failure, secondary power
supply board mercury lamp regulator failure, or shutter, wavelength /O
board failure. The shutter wavelength board also has control circuitry
required to operate both the mercury lamp and the standard lamp. The
first step is to perform an AP (A/D voltages printout) test and compare the
results with previous tests. Pay particular attention to Power Supply and
HT voltage. The second step is to measure the voltage across the lamp
at pins 6 and 9 on P111. (Reference Section 7.4.1). The voltage should
be approximately 3 volts with lamp off and 13 volts with lamp on.

If the voltage is approximately equal to 24 volts, the lamp should be
replaced.

4.3.c2 Mercury Lamp Replacement

Before starting disassembly, measure that the lamp is definitely open
circuit with an ohmmeter across pins 6 and 9 of J111 (lamp connector),
ensure P111 is disconnected. To replace bulb, loosen the two thumb
screws (item 6, Fig 7.6.2-2) and carefully withdraw the lamp holder.
Inspect lamp and repiace if defective or has blackened in color. Do not
touch lamp with bare hands, use a tissue or soft cloth. Ensure lamp is
tight in its socket and cleaned with alcohol after assembly. Re-assemble
the lamp by reversing above steps and test the lamp with B1 and HG
commands.

If there is no voltage across lamp in the initial measurement, the next
step is to monitor test point TP701 and from the status (ST) menu in the
software attempt to turn the lamp on and off. TP701 should have a
voltage swing of about 0.8 volts as the lamp is turned on and off. If not,
the 1/0 board, or the connection I/O cable may be at fault and if a spare is
available, they should be replaced one at a time, after which another
mercury lamp test is attempted. If one is not available,or this fails, SCI-
TEC should be consulted. There is information available in Section 4.9
(Description of /O Board) and drawings in Section 7.5.2).

d. Remove top cover and spectrometer cover and check to see
micrometer has not shifted (refer to acceptance test record for the
calibrated setting) or sheet attached to cover. A manual check to ensure
micrometer setting is in the correct position is to set filters to position 0,0
(filters out position). Connect a voltmeter across RATE test point to
ground and manually scan the micrometer from 0 mm to 10mm.
Assuming the shutter is in HG position (0), HG lamp on, and zenith prism
is to the lamps then the voltmeter should indicate peaking counts at 3
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positions which are the mercury lines. The micrometer should be left in
the position of the second largest peak; from the Omm end of the
micrometer. This is the proper position to start a HG test for Ozone/SO2
measurements and which should have a successful conclusion.

e. At this time another complete mercury lamp test should be attempted.
If this test is successful the problem has been located and test results
should be accurate. If not there is still a possibility of a PMT failure,
shutter failure or optics failure.

f. Next, attempt a standard lamp test. The standard lamp has a much
higher intensity and does not depend on the position of the micrometer
and shutter as much as the mercury lamp test.

fl. If the standard lamp test works, the printout should be examined
carefully to see if any characteristics have changed. If the dark count has
increased significantly, this may be an indication that the alignment has
changed and may require a mirror adjustment. Check to see if any of the
intensities or ratios have changed, which may indicate, that the optics
have deteriorated, or the PMT performance or counting has degraded. If .
the standard lamp test appears to be alright, it is advised the user contact
SCI-TEC before proceeding.

f2. If the standard lamp test does not work, then it can be assumed that,
either there is an optical failure, or a PMT failure.

g. The high voltage should be measured using a voltmeter and looking at
test point TP202 on the secondary power supply board (reference
Section 7.4.1). There should be a voltage of between 6 and 8 volts,
which has been factory set (see acceptance test record for setting), and
should not be adjusted. This voltage is equivalent to the actual high
voltage divided by 200 and should be similar to the voltage testpoint
TP201. There may be a difference of a volt or two, the voltage at testpoint
TP201 is the actual voltage which feeds the high voltage power supply. If
they are significantly different, or missing altogether, the high voltage
circuit may have failed. This will require a skilled technician for repair or
SCI-TEC should be contacted.

h. If the high voltage appears to be present from the monitor testpoints
described in item g, there is a possibility that something has failed in the
Light Detection System, reference Section 4.7. '

4.4 Description of Standard Lamp Circuit

The standard lamp current regulator uses a bridge to monitor the voltage
drop across a current sense resistor (reference fig. 7.4.1-3). The error
voltage developed by the bridge is amplified and used to control the pass
transistor and thus hold the lamp current steady. The pass transistor and
current sense resistor are mounted on the heatsink. The sense resistor is
used in the four terminal mode with a very small current passing through
the connecting leads. The system has sufficient gain to hold the 1.6 amp
current within 1 milliamp. The matching temperature coefficients of the
bridge components and the very low temperature coefficients of the
sense resistor, combined with a stable zener diode keeps the current
within 3 milliamps over a range of -20 to + 40 degrees Celsius.
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4.5 Description of Standard Lamp Failure

The standard lamp is the lamp most used in all of the tests called up by
software. Without it, it is impossible to ensure calibration and proper
operation of the Brewer Ozone Spectrophotometer. Therefore an external
UVB lamp can be very useful in two areas: 1) As a reference to monitor
any changes in the standard lamp itself. 2) In the event that the internal
standard lamp stops working, the external standard lamp can be used as
the reference.

The software for the standard lamp has been designed to give and error
message in the event of a failure. The message is "Lamp not on test
terminated". This may not necessarily be the case. There are other
factors which can cause a standard lamp failure, even though the famp
remains on. These areas include PMT performance, filterwheel position,
Zenith prism position and photon counting electronics as well as 1/O
electronics used to turn the lamp on and off.

! 4.6 Trouble-shooting Procedures for Standard Lamp Test Failure
a. Error message, "Lamp not on test terminated".

b. Retry test an observe viewing ports, ensure zenith prism is in the
proper position. Perform an AP (A/D voltages printout) test and compare
results with previous tests, paying particular attention to standard lamp
current and voltage. The current channel 14 will go low and voltage
channel 15 will go higher to 14 volts if lamp is unplugged or burnt out.

¢. Is lamp on, try just B2 command which turns lamp on and are
, filterwheels in proper position as well as the iris? Retry test.

c1. Is test terminated again?

c2. Try a mercury lamp test. If the mercury lamp test works, than the user
‘will know that the Light Detection System is probably working properly. If
not a mercury lamp calibration should be done and the Standard Lamp
test repeated.

c3. If the mercury lamp test works all right, the cover should be removed
from the instrument, as well as the spectrometer cover and another

| , standard lamp test done while observing the shutter. If the standard lamp
fails again and the shutter is working properly, SCI-TEC should be
consulted.

c4. If the mercury lamp test did not work there is probably a failure in the
counting electronics and section 4.7 of this manual should be consulted.

4.6.d Standard Lamp Replacement

Before starting disassembly, measure that the lamp is definitely open
circuit with an ohmmeter across pins 1 and 5 of J111 (lamp connector).
Reference fig. 7.6.2-2, the Standard Lamp is located above the mercury
lamp attached to a removal plate. Remove the 4-40 flathead screw (item
16) and withdraw plate. Replace the bulb with a new one ensuring new
bulb is not touched with fingers, use a tissue or soft cloth and clean with
alcohol after installation.
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Re-assemble and install connector and test lamp with the B2 command,
B0 turns off the lamp.

After this another standard lamp test should be tried. If there is no
success there is a possibility of circuit failure on the secondary power
supply board, or the Shutter I/O board which provides the command to
turn the Standard Lamp circuit on.

e. Next measured testpoint is TP104. Testpoint TP104 should switch on
command as this circuit is turned on and off.

e1. If this point does not switch, the secondary power supply board
should be replaced if there is a spare available. Otherwise SCI-TEC
should be consulted, as this circuit has been set up at SCI-TEC with
selected resistors, which could change the calibration of the instrument if

changed.

e2. After the board has been replaced, another Standard Lamp test
should be done.

e3. If this test is successful the system should be operating.

e4. If after replacement of the secondary power supply board the lamp
does not come on, SCI-TEC should be consulted.

f. If there was no indication of a voltage swing at TP104, there is a
possibility that either the I/O cable which connects J102 of the secondary
power supply board, to the shutter-micrometer card is disconnected or
has become defective. It should be checked for continuity, using a
ohmmeter. If it checks out all right, the 1/O board should be replaced with
a spare if possible, or SCI-TEC should be consulted.

g. Power can be reapplied, and the Standard Lamp test can be re-
attempted.

g1. If the test is again terminated and the voltage at testpoint TP104 did
change on command, then the user should proceed to item c2 of this
procedure.

h. If the test was suocessful, the system should be working.

4.7 Description of Light Detection System (Rate) Failure

A Light Detection System failure can show up in all of the tests that can
be done by the user. In all cases it will be shown on the terminal as a
"Lamp Not On Test Terminated" message. However there will be no error
indicated if a direct sun is attempted, even though the Light Detection
System has failed. The system will continue as though there were no
problem.

The Light Detection System is the main section of the Brewer, and is
made up of foreoptics, spectrometer, PMT including the high speed amp,
photon counter board, and the shutter and micrometer subassemblies
which are a part of the spectrometer. of any of these assemblies should
not be attempted, unless they are specified in this section, because
instrument calibration may be affected if they are taken apart.

10
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4.8 Trouble-shooting Procedures of Light Detection System

a. If all tests fail, and the indication of "Lamp not on test terminated"” is
presented, the user should issue B2 command to turn the standard lamp
on. With the lamp on, the user should inspect the zenith prism,
filterwheels, iris and look through the viewing tube to ensure the lamp is
on.

b. If the lamp is on, a complete Standard Lamp test should be done.

b1. If the test fails, there is a possibility of photon counter board failure,
and the cover should be removed from the Brewer and this board
replaced if a spare is available.

b2. If the test is all right, the system is probably working properly.
¢. Check optics and shutter, is shutter working properly?

c1. If there is no operation, the covers should be removed from the
Brewer and the spectrometer, and the micrometer inspected. It should be
set as is shown on the acceptance test records. The optics should be
given a visual inspection and the shutter position should be examined. It
can be moved by hand and there should be a "tug” as it moves from one
position to the next. If the shutter moves freely from one position to the
next without any indication of a holding current, the I/O cable from the
shutter to the shutter wavelength 1/O board should be inspected and the
continuity of this cable should be checked (reference Section 7.5.2). If it
is alright, the 1/0 board or the secondary power supply board may be
faulty. If an I/O board is available it should be inserted in place of the old
one in the card rack, and another test attempted. If the shutter still does
not have a definitive tug at each position on the slits, then the secondary
power supply board should be replaced, if one is available, or SCI-TEC
should be consulted before an attempt is made to repair it.

¢2. If the shutter does “pull" into position on each alternate position of the
slits and appears to be aligned to the slits, and there is still no indication
of counting after attempting another standard lamp test, a failure in the
PMT or pre-amplifier board, or optics in the foreoptics or photon counter
board is possible. : .

d. The cover should be removed from the secondary power supply board
and testpoints TP201 and TP202 should be measured with a voltmeter.
They should be similar and approximately 7.0 volts (see acceptance test
record). Testpoint TP201 is an indication of the voltage feeding the DC-
DC converter on the heatsink, and TP202 is the actual high voltage
divided by 200. If these voltages are significantly different, there is a
possibility of a circuit on the secondary power supply, or the heatsink
failing. They should be swapped out one at a time if there are spares
available.

d1. Another standard lamp test should be attempted. Ensure the
spectrometer cover has been replaced.

d2. If this test is successful the high voltage test point TP202 should be
measured and R202 can be adjusted to the value given on the
'Acceptance Test Record. Also monitor high voltage values from an AP
test.

1
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d3. If this test is unsuccessful and the test points still are wrong, there
may be a short in the high voltage line somewhere between the heatsink
and the actual PMT dynode chain. Care should be taken when inspecting
this area because there can be as much as 1800 volts at the connection
points. The cable can be checked or continuity, the cover can be
removed from the PMT and the actual high voltage can be measured at
the connector internal to the cover and next to the high speed amp board.

d4. If the high voltage is still not as indicated on the acceptance test
records, SCI-TEC should be contacted.

e. If the high voltage is working properly, there may be a failure in the
high speed amp board. TP1 on the high speed amp board should read -
30 millivolts or what is recorded in the Acceptance Manual, (using the HV
connector shield as ground). If it does not an adjustment of the on board
potentiometer can be attempted. If this fails, the board should be
replaced, if a spare is available.

e1. If this test point is alright the photon counter harness should be
inspected to see that all connectors are in properly and there are no
broken interconnecting wires. Finally if an oscilloscope is available it can
be used to monitor testpoint TP4 on the high speed amp board, and then
pins 1,2,3,4, and 12,13,14, and 15 of the SN75114N. If these are in
order, SCI-TEC should be consulted before proceeding further.

e2. If any of the signals are missing or are not clean square waves, this
board should be replaced.

f. Another area which should be monitored if an oscilloscope is available
is the main gate inhibit. it's operation is described in Section 4.11. It
should appear as a continuous switching square wave as discussed in
this section.

g. If all of these tests fail, there is a probable optics fault in the system,
and SCI-TEC should be consulted before proceeding.

4.9 Description of Shutter Micrometer VO Board

A block diagram of the shutter micrometer I/O board can be found in
section 7.5.2 of this manual. The 1/O board provides input to the
microprocessor from instrument sensors as well as output commands
from the microprocessor through the I/O board to the secondary power
supply circuits which drive stepping motors and provide on/off lamp-
control.

With the appropriate level and decoding along with a bus request the
board outputs the input port on the data bus. The eight input lines are
conditioned with schmitt triggers and resistive pull-ups. Four of the lines
are inverting and four are non- inverting.

The board outputs data from the microboard bus onto it's output lines.
Three pairs of the output lines are inverted and the resulting signals are
power boosted to drive three stepper motors with a current rating of 0.5
amp. The other two output lines drive floating transistors which are used
as switches to control current to the motors. A matrix patch on the board
allows the use of various options and the ability to use the floating
transistors for off board switching.

12
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4.10 Description of Photon Counter Board

A block diagram of the photon counter board is given in section 7.5.3
The photomuiltiplier signal which has been amplified, divided and driven
by a line driver on the photomultiplier and pulse amplifier board is
received by a line receiver on the photon counter board. This signal is fed
to a binary counter. The three bytes are each connected to output ports
which are in turn connected to the data bus of the system
microprocessor.

The port select decodes the lines from the microprocessor as well as a
combination of the four most significant bits from the data (the stored
level). Thus under software control the three 8-bit binary signal words
may be placed on the bus serially to be stored and treated by the
microprocessor.

The main gate is generated by dividing the microprocessor crystal ciock
frequency. A puise which lasts approximately 16 milliseconds is
generated every 130 milliseconds. This pulse is used to interrupt the
microprocessor to sequence the wavelength chopping motor and inhibit
the photon count signal during motor movement.

4.11 Description of High Speed Amp Board

The photomultiplier and pulse amplifier board are enclosed inside the
photomultiplier subassembly. The sub assembly is designed to allow
access to the pulse amplifying circuitry without upsetting the alignment of
the PMT or the optics.

The photomuittiplier is an EMI 9789QA type. It is enclosed with a
magnetic shield at the potential of the cathode. A small area on the shield
is open to allow light to fall on the cathode. High voltage power supplies
are provided to the photomultiplier by a resistor dividing circuit at the
base of the tube. Because differential thermal expansion between the
photomultiplier glass and the Teflon base may cause tube breakage
under extreme temperature conditions, it is recommended that the
photomultiplier housing never be subjected to temperatures of less than -
50C or greater than +60C.

The pulse amplifier board is located directly behind the base of the
photomultiplier tube. This circuitry accepts the photon pulse signal from
the photomultiplier, amplifies the signal, discriminates the signal level
from current leakage, divides the amplified photon pulses by four, and
finally outputs the signal on a line driver, because the circuitry is
extremely sensitive to feedback and RF noise, it is located in close
proximity to the photomultiplier.

4.12 Description of Secondary Power Supply Board and Heatsink, Not including Standard Lamp and

Mercury Lamp Circuits

a. See section 4.2 for description of Mercury lamp circuit.
b. See section 4.5 for description of Standard lamp circuit.
c¢. Shutter Motor Constant Current Source.

The current regulator for the shutter motor is identical to the standard
lamp regulator except for the addition of a shunt resistor (R14) which

13
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provides a holding current for the motor when the regulator is turned off.
There are two additional resistors which are not a part of the control
circuit. They are used to balance the current through the field winding of
the shutter motor. The motor supply is also switched on and off under
software control.

The motor does not require the precision of the standard lamp, therefore
a standard wire wound resistor is used to sense current.

d. High voltage circuity.

The high voltage (900-1800 volts) for the photomultiplier (PMT) is
developed by a DC-DC converter. A 10 ohm resistor is mounted on the
heatsink and is in series with the negative 12 volt power connection to the
MC 1463 negative regulator to reduce the power dissipation in the
regulator. This regulator operates from the negative power supply line
because it is more convenient to use a PMT with its anode at ground
potential. The reference voltage is developed as follows: The plus 5 volts
from a three terminal regulator is split and applied to the inputs of an
operational amplifier to a controliable -10 to 0 volt output. This output is
used as the reference for the MC1463 regulator. Thus the input to the op-
amp controls the HV for the PMT. This technique is used to permit the
use of the automated version through a D/A converter.

e. Plus-Minus Regulator.

This regulator consists of two, three terminal regulators which reduce the
generate +5 and -8 volts from the M volt supply for use by the circuits on
the high speed amplifier board: This +5 volt regulator is separate from the
one used as a reference for the High Voltage regulator.

f. Ratemeter.

The ratemeter circuit provides a voitage output of the photon count rate. It
consists of three parts; 1, the transistor pump on the discriminator board,
2, the integrator-driver on the regulator board, 3, the test point on the
S.P.S. bracket. A transistor is connected as a current pump and driven by
one of the outputs of the J-K flip flop on the high speed amplifier board.
The pulses are integrated by an RC network then scaled by the op-amp.

g. Temperature monitor

The temperature monitor is a temperature sensitive bridge using YSI
linearized thermistors. The bridge output is amplified to produce a
suitable scale on the analogue meter. A switch on the Control panel
selects either the ratemeter or the temperature readout. There are three
thermistor circuits available, one of which is located in a hole drilled in the
side of the front flange of the PMT housing. Of the other two, they are
used on the automated version, thermistor number 2 on the side of the
card rack and thermistor number 3 is attached to the base of the Brewer

Box.

4.13 Description of Clock/Monitor and A/D Board

The clock/monitor board provides A/D conditioning circuitry, battery
backed up RAM, and battery backed up real time clock.

14
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The specifications and schematic of the Clock/Monitor Board, of which
the clock/RAM circuitry is a part, appears in Section 7.5.4. U1 latches the
high order 8 bits of address from the COSMAC bus. These high order
address bits are decoded by U2, U3, U4, U5 and U6 to generate the chip
selects for the real-time clock chip and the RAM chip. The RAM and real-
time clock are memory mapped and occupy 2K of address space. The
real-time clock occupies the top eight addresses in the 2K and the RAM
occupies the rest.

The battery backup circuitry provides power to the clock and RAM if the
main 5V power is absent. Comparator U9 detects when the main +5V is
present and a low output when it is not present. Voltage reference U13
and associated resistors provide stable reference points to the
comparator so switching occurs at fixed voltages, otherwise the
comparator could oscillate. The comparator output is used to switch the
clock chip into the power down mode, disable the chip select circuitry to
the clock and RAM chips, and turn on the battery backup power through
the transistor switch consisting of Q1 and Q2 when the main +5V power
fails. The reverse occurs when the main +5V power is restored.

Diode D1 isolates the battery backup supply line from the main +5V
supply. Diodes D2, D3, D4, D5, D6 serve to drop the voltage supplied by
the batteries to approximately 5 volits. Diodes D7 and D8 protect the
batteries from voltage reversal. Switch SW1 is a three position switch
which allows the selection of the on-board batteries, external batteries
connected to J4, or turns battery backup off for shipping and/or storage.

External battery power should be provided by two Electrochem
Industries, Inc. BCX or CSC type cells connected in series, as these cells
are not position sensitive and they provide the optimum voltage for
battery backup operation of the Clock/Monitor board. Alternatively, five
1.5 volt alkaline cells in series or any other source of 7.5 volts DC could
be used, though the capacity of any backup source should be-a prime
concern. External batteries require a voltage of 7.5 +/- 0.2 volts and a
mating connector to J4. The mating connector is supplied with the
Clock/Monitor board. ‘

On-board battery power is provided by two lithium AA size cells. These
cells should provide approximately 410 hours at 25 degrees Celsius or
375 hours at -20 degrees Celsius total backup time before replacement is
required.

The A/D conditioning circuitry takes the voltages at the various monitor
points and translates them into the 0 to +2.5V range required by the A/D
converter. With all positive voltages, this is done with resistive voltage
dividers. Inverting amplifiers are used for the negative voltages. The
standard lamp current is translated through a differential amplifier from
the voltage across a current sensing resistor. :

Section 7.5.4 lists the names, A/D channel resolution, and nominal value
for each channel when measured through the A/D.

The Clock/Monitor board provides two x2 amplifiers to amplify the 0 to
+2.5V output of the D/A converter to 0 to +5V. At present, the software for
the COSMAC does not support the D/A functions, but these may be
implemented at a later time.

15



BREWER MKIl & MKIV Spectrophotometer Maintenance Manual

5.0 TEST RESULTS OUT OF SPECIFICATION

Whenever any tests are out of specification, (HG,DT,RS,Standard Lamp,)
the following should be done or considered. Note if MKIV instrument
then micrometer and Filterwheel #3 must zero and setup properly at the
end of each Reset or FR command, check manual for offset constants.
Also for MKIV the Ozone/SO2 operation should be used for trouble
shooting and after proper operation retuns then checkout in NO2 mode
can start.

a. If the deadtime has increased or decreased significantly, the shutter
may have become misaligned, or a ground in the instrument wiring may
have become resistive. In either case, both items should be carefully
inspected. Also high humidity inside the instrument may show up in
abnormal deadtime results.

b. Lamp output may have deteriorated, and the lamps may require
replacement. They can be inspected as mentioned in.the previous
sections and replaced if a spare assembly is available.

c. The optical surfaces within the zenith prism may have become
smudged with a fingerprint or may have become dusty over a period of
time. It should be cleaned, without Celsius if possible.

d. The micrometer may be "sticking" and not in its exact location after a
Mercury Lamp test. It should be inspected and the driving gears may
have to be carefully cleaned with tissue and a little aicohol.

e. As previously mentioned, dark count (which is printed out in most
tests), is a very good characteristic which is printed out in most tests.
When the dark count of an instrument changes, or becomes erratic, a
shutter Run-Stop test should be done to see if there are any changes in
the shutter circuitry. If this does not give any indication of the problem,
there may be a ground somewhere which has become resistive, and it
should be checked. A good ground between the heatsink and the bottom
cover to the terminal board is important. It should be inspected to see that
good contact is being made. ’

f. The High voltage test can be done, and the results compared to those
in the Acceptance Test Records.

g. In humid or wet environments, the top cover should be removed
periodically, to check desiccant condition. The base and spectrometer
desiccants can be removed and dried overnight at approximately 60
degrees C if necessary.

h. If these fail, SCI-TEC should be consulted as to further investigation.
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6.0 OPTICS CARE AND CLEANING (Refer to Fig. 7.6.1-1)

6.1 Optics Care

- Never touch the polished surface of optics.

- Hold an optic only by its edges.

- Reduce the need for cleaning optics as much as possible.
6.2 Optics Cleaning

- Always use latex gloves when handling or cleaning optics.
- Do not reuse cleaning materials.

SPECTROMETER MIRRORS, ND FILTERS, QUARTZ PRISMS AND
LENSES: In the event of dust, blow off with rubber hand pump (avoid
using your breath) or use bottled dry nitrogen to remove particles. In the
event of grease or fingerprints, dampen a very soft cloth with methy! ethyl
alcohol and wipe gently. NOTE: Wipe marks will aimost certainly remain.
To remove the wipe marks, dampen a soft tissue with a mixture of ether
and isopropy! alcohol and wipe gently. The tissue should be dampened to
the extent that while wiping, the mixture evaporates one to two
millimeters behind the tissue.

QUARTZ DOME AND EXTERIOR QUARTZ WINDOW: Spray with
window cleaner and wipe clean with a soft cloth.

LAMPS: Dampen a soft cloth with methy! ethyl alcohol and wipe gently.

POLARIZING FILTER: Use only a soft, dry cloth or tissue to remove dirt
and finger marks. The filter should always be wiped gently to avoid
marring the finish.

DIFFRACTION GRATINGS: Do NOT touch or attempt to clean.
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SCI-TEC Instruments Inc.

Title: BREWER SPECTROPHOTOMETER ASSY RevDate:  94-01-17
(BA-CO1: MKII; BA-C01/B: MKIV) Rev: 17
DCN: Drawn: Checked: Approved: QA App'd: Dwg No.: BA-CO1
662, 669 FV
ltem | Parv/ldent Title/Description Qy | Qty | Qty | Qty [ UofM | Ref Des Remarks
No. No. /B {C /D
1 BA-Gii Weatherproof Base Assy 100 1.00 EA
2 BA-C21 Weatherproof Cover Assy 100 1.00 EA
3 BA-C61 Complete Optical Assy, MK 100 - EA
4 BA-C61/B Complete Optical Assy, MKIV - 100 EA
5 BAEM Secondary Power Supply PCB Assy 100 100 EA
6 BM-C82 Control Panel 100 1.00 EA
7 BAEN Main Power Supply Assy 1.00 1.00 EA
8 BM-E62 Secondary Power Supply Cover 1.00 1.00 EA
9 BAE21 Heat Sink Assy 100 1.00 EA
10 BA-E3{ Card Rack Assy 1.00 1.00 EA
11 BAFN Zenith Drive Kit 100 1.00 EA
12 BA-E50/D /O PCB Assy 100 1.00 EA Az TkifZen Dr
13 BA-E50/A /O PCB Assy 100 1.00 EA Micro/Shutter
14 BA-E50/B VO PCB Assy 100 1.00 EA Iris/Flirwhl
15 BA-E99 Brewer MKII Operating SIW 100 - EA
16 BA-E48 Photon Counter Control PCB Assy 100 1.00 EA
17 BA-E51/B Clock/Monitor & A/D PCB Assy 100 1.00 EA
18 BA-E98 Brewer MKIV Operating SW - 100 EA
19 BA-E52/B Microprocessor PCB Assy 100 1.00 EA
20 81-90-630  Connector Slide Lock Retainer 100 1.00 EA
21 81-90-610 Connector Screw Lock, Female 200 200 PR
22 BA-W36 Main Interconnect Hamess Assy 1.00 1.00 EA Not Shown
23 BA-W34 Photon Counter Hamess Assy 100 1.00 EA Not Shown
24 BA-W38 High Voltage Cable Assy - 100 1.00 EA Not Shown
25 BA-W12 Power Cable Assy 100 1.00 EA Not Shown
26 BAWi4 Data Cable Assy 100 1.00 EA Not Shown
27 8309039  Spacer, Thd, 6-32 x 2°Lg, M/F 100 1.00 EA
28 BM-C105 Nameplate, Altered 100 1.00 EA
29 83-09-876  Spacer, Thd, 6-32 x 1"Lg, M/F 100 1.00 EA
30 83-51-800  Screw, 8-32 x 1/4"Lg, Btn Hd Hex, SS 500 5.00 EA
31 85-10-145 Adhesive, Sealant (Loctite 242) 050 0.50 ML
32
33 83-79-152  Screw, 1/4-28 x 1/2°Lg, Skt Hd Cap, SS 300 3.00 EA
34 8351752  Screw, 2-56 x 1/4°Lg, Btn Hd Hex, SS 200 200 EA
35 83-51-784  Screw, 6-32 x 1/2"Lg, Bin Hd Hex, SS 6.00 6.00 EA
36 83-51-786  Screw, 6-32 x 5/8"Lg, Bin Hd Hex, SS 200 200 EA
37
38 83-51-782  Screw, 6-32 x 3/8"Lg, Bin Hd Hex, SS 100 1.00 EA
39 8395785  Washer, #6, Sealing 900 9.00 EA
40 83-95-786 Washer, #8, Sealing 500 5.00 EA
41 8395013  Washer, #6, Flat, 3/8 OD x 1/32 Thk, SS 600 6.00 EA
42 8395604  Washer, #4, Internal Tooth Lock, SS 200 200 EA
Page 1 0of 2
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SCI-TEC Instruments Inc.

Title: BREWER SPECTROPHOTOMETER ASSY Rev Date: 94-01-17
(BA-CO1: MKIi; BA-C01/B: MKIV) Rev: 17
DCN: Drawn: Checked: Approved:  [QA App'd: Dwg No.: BA-CO1
662, 669 FV
ltem | Part/Ident Title/Description Qy | Qty | Qty | Qty [UofM| Ref Des Remarks
No. No. /B 1C /D
43 83-95628  Washer, #8, External Tooth Lock, SS 500 5.00 EA
44 8395609  Washer, 1/4", Internal Tooth Lock, SS 300 3.00 EA
45 8340486  Nut, 6-32, Hex, Self Locking, SS 800 8.0 EA
46 AM-BA-CO5  Acceptance Manual 100 1.00 EA
47 8379080  Screw, 8-32 x 1/4"Lg, Skt Hd Cap, SS 200 200 EA
48 83-79066  Screw, 6-32 x 1/4°Lg, Skt Hd Cap, SS 100 1.00 EA
49 8395750  Washer, #8, Split Lock, SS 200 200 EA
50 83-95-749  Washer, #6, Split Lock, SS 1.00 1.00 EA
51
52 8580440  Cable-Tie Mount 300 3.0 EA
53 81-90620  Connector Slide Lock - 100 EA
54 83-79-049  Screw, 4-40 x 3/8"Lg, Skt Hd Cap, SS 300 3.00 EA
55 83-30450  Bumper, Rubber, 1/8" Hole 400 400 EA
56 83-51-762 Screw, 4-40 x 5/16"Lg, Bin Hd Hex, SS 200 200 EA
57 8340485  Nut,4-40, Reg S.L., Hex, Thin 200 200 EA
58 BA-C84 UVB Kit (Option C) 100 1.00 EA See Note 7
59 BM-C202 Shipping Foam, Brewer Control Panel 100 1.00 EA
60 83-95008  Washer, #4, Flat, Nylon 100 100 EA
61 50-10-090 Neoprene Stripping, 1/4"Thk x 1"W, Adh Back 0.08 0.08 FT
62 BA-G112 Brewer Standard Spares Kit 100 1.00 EA  Packwith Brewer after final test
63 12103081 Decal, SCI-TEC Logo 100 1.00 EA  Adhere to cover after final test
64 83-56-143  Set Screw, 6-32 x 1/4"Lg, Cup, SS 300 3.00 EA
Page 2 of 2
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SCI-TEC Instruments Inc.

Title: AZIMUTH TRACKER ASSY Rev Date: 95-08-01
(BA-C91/A: 110V, BA-C91/B: 220V) Rev: 18
DCN: Drawn: Checked: Approved: QA App'd: Dwg No.: BA-C91
738, 739 DF
ltem | Part/ldent Title/Description Qy | Qy | Qty | Qty | UofM | RefDes Remarks
No. No. /A B /C D
1 BM-C100 Nameplate, Altered, Azimuth Tracker 1.00 1.00 EA
2 BS-C91 Azimuth Tracker Unit Wiring Diagram - - REF
3 BMC92 Azimuth Tracker Enclosure 1.00 1.00 EA
4 BM-C93 Adjusting Screw 3.00 3.00 EA
5 BM-C94 Angle Bracket 400 4.00 EA
6 BM-C95 Counter Bracket 1.00 1.00 EA
7 BAW57 RS232 Lightning Protector Assy 1.00 1.00 EA
8 BA-C97 Drive Shaft Assy 1.00 1.00 EA
9 BA-C98 Drive Motor Assy 1.00 1.00 EA
10 BA-C99 PCB Assy 1.00 1.00 EA
11 BA-Wi18 Power Connector Assy 1.00 1.00 EA
12 BA-W19 Control Cable Assy 1.00 1.00 EA
13 BA-W21 Safety Switch Assy 1.00 1.00 EA
14  BA-W22 Power Switch Assy 1.00 1.00 EA
15 BA-W23 Power Indicator Assy 1.00 1.00 EA
16 BA-W24 Fuse Holder Assy 1.00 1.00 EA
17 BA-W30/A Power Cable, Azimuth Tracker, 110V 100 - EA
18 D2-1030-002  Azimuth Spindle 1.00 1.00 EA
19 C2-1030-005 Bearing Housing, External 1.00 1.00 EA
20 C2-1030-006 Bearing Housing, Intemnal 1.00 1.00 EA
21 B2-1030-007/A Plate Mounting Hub 1.00 1.00 EA
22 C2-1030-008 Drive Plate 1.00 1.00 EA
23 B2-1030-015 Spacer Ring, Short 1.00 1.00 EA
24 BM-C88/B Terminal Block Shield, 2-1/4" Lg 1.00 1.00 EA
25 A2-1030-019 Drive Bearing Stop 1.00 1.00 EA
26 B2-1030-028 Bottom Mounting Bar, PCB 100 1.00 EA
27 B2-1030-029 Top Mounting Bar, PCB 1.00 1.00 EA
28 D1-1030-045 Tracker Stand Assy 1.00 1.00 EA
29 C1-1030-080/A Short Tension Arm Assy, Azimuth Drive 1.00 1.00 EA
30 C1-1030-081/A Long Tension Arm Assy, Azimuth Drive 1.00 1.00 EA
31 C1-1030-084 Cover Assy 200 200 EA
32 BM-C88 Terminal Block Shield, 5-1/4" Lg 1.00 1.00 EA
33 83-09-220 Spacer, Hex, 6-32 x 3/4" Lg 400 4.00 EA
34 BA-W58 Accessory Power Cable Assy 1.00 1.00 EA
35 BA-W308B Power Cable, Azimuth Tracker, 220V - 1.00 EA
36 B2-1030-101 Bearing, Altered 200 200 EA
37 - Foam Disc, 2-1/2'Dia x 1*Thk 100 1.00 EA Make From Packing Matl
38 BA-Ci66 MOV Assy, 110V 1.00 - EA
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SCI-TEC Instruments Inc.
Title: AZIMUTH TRACKER ASSY Rev Date: 95-08-01
(BA-C91/A; 110V, BA-C91/B: 220V) Rev: 18

DCN: Drawn:; Checked: Approved: QA App'd: Dwg No.: BA-C91
738, 739 DF

ltem | Part/ldent Title/Description Qy | Qty | Qty | Qty | UofM | RefDes Remarks
No. No. 1A B IC /D

39 BA-Ci66/B MOV Assy, 220V - 1.00 EA

40 91-15-257 Fuse, 2A, 125V, Slow-Blow 1.00 1.00 EA  BagAsSpare

41 BMCi74 Azimuth Tracker Ground Strap 1.00 1.00 EA

42 BAC113 Option 'B' Kit Installation (Azimuth Tracker) - - REF

43 BM-C188 Terminal Shield, Azimuth Tracker P/S 1.00 1.00 EA

44 BA-C150 Shipping Crate 1.00 1.00 EA

45 85-80-440 Mount, Cable-Tie, Adhesive Back 3.00 3.0 EA

46 82-20-383 Clamp, 'P', 1/2" x 1/2" x #10 1.00 1.00 EA

47 88-99-780 Retaining Ring, Intemal, Spiral Snap 200 200 EA

48 76-99-445 Hose Clamp, 2-1/2" OD 1.00 1.00 EA

49  83-10-651 0-Ring, 3/8"ID x 9/16"0D x 3/32°Thk 300 3.00 EA

50 82-10-470 Terminal Strip, 4 Contact 1.00 1.00 EA

51 87-50-088 Power Supply, Switching, 5VDC, 10A 1.00 1.00 EA

52 82-10-450 Terminal Strip, 12 Contact 1.00 1.00 EA

53 83-09-413 Spacer, 1/4"0D x 1/8°ID x 1/8'LG, AL 400 4.00 EA

54 82-20-356 Clamp, 'P', 1/4° x 1/2° x 13/32" 200 2.00 EA

55 83-08-100 Bushing, Strain Relief, Lig-Tite 3.00 3.00 EA

56 85-10-150 Adhesive, Sealant (RTV 3145) 1.00 1.00 ML

57 85-10-149 Adhesive, Sealant (RTV 738) 200 200 ML

58 85-10-145 Adhesive, Sealant (Loctite 242) 200 200 ML

59 81-15-154 Cap & Chain, For #18 Receptacle 1.00 1.00 EA

60 85-10-147 Adhesive Sealant, Pipe Thread 1.00 1.00 ML

61 82-10-484 Jumper, Terminal Block 500 5.00 EA  (See Schematic BS-C91)

62 83-25-890 Term, Ring Tongue, #18-22AWG, #6, Insul 16.00 16.00 EA

63 99-31-483 Wire, Hookup, #18AWG, IRR PVC, Red 1.00 1.00 FT

64 99-31-482 Wire, Hookup, #18AWG, IRR PVC, Black 275 275 FT

65 99-31-484 Wire, Hookup, #18AWG, IRR PVC, Green 158 1.58 FT

66 99-31-481 Wire, Hookup, #18AWG, IRR PVC, White 1.00 1.00 FT

67 83-51-752 Screw, 2-56 x 1/4°Lg, Btn Hd, Hex, SS 200 200 EA

68 83-51-763 Screw, 4-40 x 3/8'Lg, Btn Hd, Hex, SS 400 4.00 EA

69 83-51-762 Screw, 4-40 x 5/16'Lg, Btn Hd, Hex, SS 200 200 EA

70 83-51-765 Screw, 4-40 x 1/2°Lg, Btn Hd, Hex, SS 100 1.00 EA

71 83-79-152 Screw, 1/4-28 x 1/2°Lg, Skt Hd, Cap, SS 1.00 1.00 EA

72 83-79-051 Screw, 4-40 x 1/2°Lg, Skt Hd, Cap, SS 500 5.00 EA

73 83-79-068 Screw, 6-32 x 3/8'Lg, Skt Hd, Cap, SS 500 5.00 EA

74 83-79-075 Screw, 6-32 x 1'Lg, Skt Hd, Cap, SS 1.00 1.00 EA

75 83-79-073 Screw, 6-32 x 3/4"Lg, Skt Hd, Cap, SS 200 200 EA

76  83-79-082 Screw, 8-32 x 3/8°Lg, Skt Hd, Cap, SS 300 3.00 EA
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SCI-TEC Instruments Inc.
Title: AZIMUTH TRACKER ASSY Rev Date: 95-08-01
(BA-C91/A; 110V, BA-C91/B: 220V) Rev: 18

DCN: Drawn; Checked: Approved: QA App'd: Dwg No.: BA-C91
738, 739 DF

ltem | Part/ldent Title/Description Qy | Qy | Qi UofM | RefDes Remarks
No. No. /A /B IC

77 83-79-114 Screw, 10-32 x 1/2'Lg, Skt Hd, Cap, SS 12,00 12.00 EA

78 83-79-077 Screw, 6-32 x 1-1/4"Lg, Skt Hd, Cap, SS 400 4.00 EA

79

80 83-79-116 Screw, 10-32 x 5/8'Lg, Skt Hd, Cap, SS 700 7.00 EA  (Bag 4 For Mounting Brewer)

81

82 83-87-165 Screw, 4-40 x 1/2"Lg, Fit Hd, Hex, SS 200 200 EA

83 83-87-181 Screw, 6-32 x 5/8°Lg, Fit Hd, Hex, SS 400 4.00 EA

84 83-87-182 Screw, 6-32 x 3/4°Lg, Fit Hd, Hex, SS 200 200 EA

85 83-87-209 Screw, 10-32 x 1/2°Lg, Fit Hd, Hex, SS 400 4.00 EA

86 83-87-211 Screw, 10-32 x 5/8°Lg, Fit Hd, Hex, SS 3.00 3.00 EA

87 83-87-214 Screw, 10-32 x 1°Lg, Fit Hd, Hex, SS 300 3.00 EA

88 83-87-233 Screw, 1/4-28 x 5/8"Lg, Fit Hd, Hex, SS 200 200 EA

89 83-40-262 Nut, 6-32 x 5/16, Hex, Steel Plated 1.00 1.00 EA

90 83-40-326 Nut, 1/4-28 x 7/16, Hex, Steel Plated 1.00 1.00 EA

]|

92 83-40-278 Nut, 8-32 x 1/4 x 3/32 Thk, Hex, SS 400 4.00 EA

93 83-40-486 Nut, 6-32, Self Locking, Hex, SS 1.00 1.00 EA

94

95

96 BM-Ci21 Jamb Nut, Altered, 3/8-24, Hex 3.00 3.00 EA

97

98

99 83-95-626 Washer, #4, External Tooth Lock, SS 1.00 1.00 EA

100 83-95-604 Washer, #4, Internal Tooth Lock, SS 9.00 9.0 EA

101 83-95-605 Washer, #6, Intemal Tooth Lock, SS 200 200 EA

102 83-95-631 Washer, 1/4, External Tooth Lock 200 200 EA

103 83-95-749 Washer, #6, Split Lock, SS 500 5.00 EA

104 83-95-752 Washer, #10, Split Lock, SS 10.00 10.00 EA

105 83-95-750 Washer, #8, Split Lock, SS 400 4.00 EA

106 83-95-013 Washer, #6, Flat, SS 1.00 1.00 EA

107 83-95-019 Washer, #8, Flat, SS 3.00 3.00 EA

108 83-95-028 Washer, 1/4, Flat, SS 1.00 1.00 EA
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SCI-TEC Instruments Ing.
Title: OPTION 'B' KIT INSTALLATION RevDate:  92-03-17
Rev: 6
DCN: Drawn: Checked: Approved: QA App'd: Dwg No.: BA-C113
562 FV RA
item | Parldent Title/Description Qty | Qty | Qty | Qty | UofM | Ref Des Remarks
No. No. B 1/ | /D
1 BA-C91 Azimuth Tracker Assy 1.00 EA
2
3 8379116  Screw, 10-32 x 5/8"Lg, Skt Hd, Cap, SS 4,00 EA
Page 1 of 1
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SCI-TEC Instruments Inc.

Title: OPTION C KIT (UVB) Rev Date: 92-01-15
Rev: 4
DCN: Drawn: Checked: Approved:  |QA App'd: Dwg No.: BA-C84
568 cw RA
ltem | Part/ldent Title/Description Qy | Qty | Qty | Qty | UofM | Ref Des Remarks
No. No. B |1 /G| D
1 BA-F81 UVB Prism Assy 1.00 EA
2 BM-C175 UVB Dome Cap 1.00 EA
3 BM-C37 UVB Adaptor 1.00 EA
4 BM-C38 UVB Dome Light Diffuser Holder 1.00 EA
5 BM-C39 UVB Retaining Ring 1.00 EA
6 BM-C40 UVB Diffuser 1.00 EA
7
8
9
10  10-15-101 Quartz Hemisphere, 50mm MTD 1.00 EA Eptab (Intrasll Il)
1
12 83-10-739  O-Ring, 2-1/4"ID x 2-1/2"0D x 1/8, #228 1.00 EA
13 83-10-737  O-Ring, 2"ID x 2-1/4"0D x 1/8, #226 1.00 EA
14 8351834  Screw, 10-32 x 1/2°Lg, Bin Hd Hex, SS 3.00 EA
15 83-79052  Screw, 4-40 x 9/16"Lg, Skt Hd Cap, SS 4,00 EA
16
17 83-95-787  Washer, #10, Sealing 3.00 EA
18 8395748  Washer, #4, Split Lock, SS 4.00 EA
19 8395023 Washer, #10, Flat, SS 3.00 EA
20 BA-C114 Option C Kit Installation - REF
NOTES:

1. BAG ALL ITEMS AND MARK WITH DWG NO. AND REV.
2. FOR INSTALLATION OF PARTS LISTED, SEE DWG NO. BA-C114.
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SCI-TEC Instruments Inc.

Title: OPTION C KIT (UVB) INSTALLATION RevDate:  9201-15
Rev: 2
DCN: Drawn: Checked: Approved:  [QA App'd: Dwg No.: BA-C114
568 cw RA RP
ltem | Part/ldent Title/Description Qy | Qty | Qty | Qty | UofM | Ref Des Remarks
No. No. B | /C | /D
1 BA-F81 UVB Prism Assy 1.00 EA
2 BM-C175 UVB Dome Cap 1.00 EA
3 BM-C37 UVB Adaptor 1.00 EA
4 BM-C38 UVB Dome Light Diffuser Holder 1.00 EA
5 BM-C39 UVB Retaining Ring 1.00 EA
6 BM-C40 UVB Diffuser 1.00 EA
7
8
9
10  10-15-101 Quartz Hemisphere, 50mm MTD 1.00 EA Eplab (Inirasi 1)
1
12 83-10-739 O-Ring, 2-1/4°ID x 2-1/2°0D x 1/8, #228 1.00 EA
13 83-10-737  O-Ring, 2°ID x 2-1/4*0D x 1/8, #226 1.00 EA
14 8351834  Screw, 10-32 x 1/2"Lg, Bin Hd Hex, SS 3.00 EA
15 83-79-052  Screw, 4-40 x 9/16"Lg, Skt Hd Cap, SS 4,00 EA
16
17 8395787  Washer, #10, Sealing 3.00 EA
18 83-95-748  Washer, #4, Split Lock, SS 4.00 EA
19 83-95-023 Washer, #10, Flat, SS 3.00 EA
20 BA-C84 Option C Kit - REF
NOTE:

ALL [TEMS LISTED FOR REFERENCE PURPOSES ONLY. REFER TO OPTION ‘C' KIT PARTS LIST (BA-C84).
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SCI-TEC Instruments Inc.
Title: BREWER OPTIONAL ELECTRONICS SPARES KIT RevDate:  94-01-27
Rev: 6
DCN: Drawn: Checked: Approved:  |QA App'd: Dwg No.: BA-C122
1659, 662. 672 CW

ltem | Part/ident Title/Description Qy | Qy | Qty UofM| Ref Des Remarks
No. No. /D

1  BAE103 Power Supply Assy 1.00 EA

2 BAEYM4 Secondary Power Supply PCB Assy 1.00 EA

3 BAE2 Heat Sink Assy 1.00 EA

4 BAESOA /O PCB Assy (Micro/Shutter) 1.00 EA

5 BA-E50/B VO PCB Assy (Iris/FW#1 & #2) 1.00 EA

6 BA-C99 Azimuth Tracker PCB Assy 1.00 EA

7 BA-E50/D /O PCB Assy (Az Trkr/Zen Dr/FWi#3) 1.00 EA

8 BAE48 Photon Counter Control PCB Assy 1.00 EA

9 BA-E51B Clock/Monitor & A/D PCB Assy 1.00 EA

10 BA-P23 High Speed Amp PCB Assy 1.00 EA

11 BA-E52/B MicroProcessor PCB Assy 1.00 EA

12 93-70-401 Standard Lamp 3.00 EA

13 93-70-405 Mercury Lamp 3.00 EA

14 87-50-088 Power Supply, Switching, 5VDC, 10A 1.00 EA

15 70-10-014 Dessicant Cartridge 1.00 ‘EA

16 70-10-015 Dessicant Bag 1.00 EA

Page 1 of 1
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SCI-TEC Instruments Inc.
Title: BREWER STANDARD SPARES KIT Rev Date: 95-08-02
Rev: 11
DCN: Drawn: Checked: Approved: QA App'd: Dwg No.: BA-C112
748 cwW Fv
ltem | Partldent Title/Description Qy | Qy | Qy UofM | RetfDes Remarks
No. No. /A /B IC
1 93-70-401 Lamp, Tungsten, Halogen, 20W, 12V 2.00 EA
2 93-70-405 Lamp, Mercury, Type B 2.00 EA
3 9115217 Fuse, 5A, 250V, Fast-Blow 2.00 EA
4 91-15-257 Fuse, 2A, 125V, Slow-Blow 2.00 EA
5 83-79-116 Screw, #10-32 x 5/8'Lg, Skt Hd Cap, SS 4.00 EA
6 70-10-014 Dessicant Cartridge 1.00 EA
7 92-90-020 Allen Wrench Kit, Ball Point 1.00 EA
8
9 92-22-050 Insertion/Extraction Tool, 'D' Connector 1.00 EA
10 '
11
12 70-10-013 Humidity Indicator 2.00 EA
13 70-10-015 Dessicant, 4 Unit, Type ll, TYVEK Bag 3.00 EA
Page 1 of 1 FIL'I 7‘,_q
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BREWER MKl & MKIV Spectrophotometer Maintenance Manual

BREWER REFERENCE DOCUMENTATION

Section 7.2 Power Supply and Harness

- Main Power Hamess W32 7.2-1

- Main Power Supply BM-E103 7.2-2

Section Ovérview

Fig 7.2-2.4: Note the 5A fuse. When Azimuth Tracker is installed, AC power first
passes through a 2A Slo-Blo fuse in tracker.
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SCI-TEC Instruments Inc.

Title: POWER SUPPLY ASSEMBLY Rev Date: 94-01-27
Rev: 1
DCN: Drawn: Checked: Approved: QA App'd: Dwg No.: BA-E103
Fv
ltem | Part/ldent Title/Description Qy [ Qy | Qy | Qty |UofM [ RefDes Remarks
No. No. A B IC /D
1 BM-E102 Mounting Bracket, Power Supply 1.00 EA
2
3 89-90-220 Mounting Clip, Axial Lead Resistor 1.00 EA
4  87-50-098 Power Supply, 80 Watt, Switching 1.00 EA
5
6 83-51-752 Screw, #2-56 x 1/4'Lg, Btn Hd Hex, SS 2.00 EA
7 83-79-068  Screw, #6-32 x 3/8°Lg, Skt Hd Hex, SS 4,00 EA
8 8385724 Screw, #6-32 x 5/8"Lg, Fit Hd, 100Deg, SS  4.00 EA
9 8340219 Nut, #2-56 x 3/16", Hex, SS 2.00 EA
10  83-40-261 Nut, #6-32 x 5/16", Hex, SS 4.00 EA
11  83-95-603 Washer, #2, Internal Tooth Lock, SS 2.00 EA
12 83-95-605 Washer, #6, Intemal Tooth Lock, SS 8.00 EA
13 83-09-210 Spacer, Threaded, #6-32 x 1/4"Lg, Hex 4.00 EA

Page 1ol | Fiti 7.2-2.2




NFS80 SERIES
80 Watt Universal Input
Switching Power Supplles ELECTRO

SOURCE!
* Balanced-current auxiliary outputs (604) 4352533
® Universal input voitage 8875 Royy Ouk Ave.
® Overvoltage protection ‘ S 3‘;,“:3
® Short circuit protection with auto-recovery. - ass2538
® 80 watts continuous, 110 watts peak output power g
® Two year warranty “

® Recommended for new designs

Sei-TEC #"-87-50,%078

The NFS80 series consist of universal input, four output switching - - drives, they will eliver 110.peak watt.

» .« -power supplies useful in motor or.line driver applications. The = ;-v‘viUmversal input allows the supply to operate from any line voltage |
- équally rated or “balanced” outputs will each deliver up to 3A . . sthroughout the world,without a switch or jumper: setrt'lyng The NESBO

- continuous and A peak output current. Furthermore, these supplies - .. .series is:approved.by.UL’ CSA.and VDE. and its.builtn fine flt
- will deliver 80 total continuous watts with natural convection cooling, ... ,e:,'uces Sgﬁéucted‘,‘{o.st below: FCC arE,'d VDEn?mnlB-m e et
-or 110 watts with forced. air cooling. For starting loads such as dusk ' B

Output \Output Currents - ’ ‘V.Ripple Total

- Model Number Voltage” - Minimum  -Maximum® -Maximum® -Peak® PP *‘Regulation‘"
" NFS80-7602 - +5V (A) 1A 8A 1.2A 20A - 50mV +2%
’ ’ +24V (B) 0A 2A 2.5A “3A 240 mV +10%-5%
+12V (C) 0A 2.5A 3A 6A 120mV +3%
12V (D) 0A 2.5A 3A 6A 120mV +3%
NFS80-7606 +5V (A) 1A 8A . 12A 20A 50mV +2%
' +24V (B) 0A 2A 2.5A 3A. . 240mV +10%-5%
+15V (C) 0A - 2.5A 3A 6A | 150mV +3%
15V (D) - - - OA _ 25A T 3A . 6A 150mV’ +3% -
" Notes . ..Operating Temperature Limits and Output Power

(1) The fioating fourth output (D) can be referenced as ecther positive or Range )

nedative.
“{2) Na%ural convection coolm?‘ - ... +iFor optimum:reliability, no part of the: heatsmk should exceed 110’C
(8) Forced air cooling, 20 CFM @ 1 atmosphere. _. - ~and:no semiconductor.case temperature should exceed 115°C.

i ,(4 Peak: output current. lasting less than 60 seconds with d cycle < . . CAUTlON:‘make primary circuit:thermal measurements

10%..During J»eak loading, outputs may exceed total regulation limits.
.(5) 50 MHz bandwidth, peak-to-peak, measured differentially. approximately”one. second:after disconnecting line power to
(6). Total regulation is def ined as the static output regulation at 25‘C -« raminimize:shock:hazard and: damage to-thermal measurement

- - including initial tolerance, line voltage within stated limits, load equnpment.
~currents within stated limits, and output voltages adjusted to their
{(a:)!/o'r()l's )setgngs Also, for stated regulat:on on the +24V output.

< .

~110W;« V ,,,,,,,,,,,

_ o : : ’ 0°C 10°C 20°C 20°C 40°C 50°C 60°C 70°C

] COMPUTER PRODUCTS -

7 ElNins Street = South Boston = MA 02127 + Phone 617-464-6600 * Fax 617-464.6612
- Cita™17-7 2




E»
e

- SPECIFICATIONS

Sci1-TEC ¥ 87-S0O-098

‘ Parameter

Condition Limits
Input Voltage : 85VAC to 264VAC
| Input Frequency Range . 47Hz to 440Hz
| Input Surge Current Cold start 115VAC 17A max
‘ 230VAC . 34A max
Conducted RFI : FCC limit B, VDE limit B
Safety Ground 110VAGC, 60Hz - 0.2 mA maximum
| Leakage Current 233VAC, 50Hz 0.4 mA maximum
! Line Regulation Low line to high line, full load 40.1% max
| Overshoot/Undershoot _ Tum-on - None
| “Transient Response +5V output, 2.5A 1o 150mV transient,
B : 5A load change setiing to 1% in 1mS
~ Temperature Coefficient _All outputs 0.02%/C
f Overvoltage Protection +5V output 6.25V 10.75V -
) _ Threshold - : :
| _".Output Voltage Adjustabllity - 45V output +3%
| Total Output Power 50°C ambient temperature ' Lo
- Continuous, convection cooling 80 watls
; forced air cooling 110 watts
1 Peak 110 watts
" "Foldup Time BOW_ 110W
| 220VAC input 740mS  700mS
| 180VAC input - 80mS 50mS
115VAC input 35mS 17mS
A : 90VAC input 12mS - 8mS
~_.Efficiency 115VAC input, 80W 70% ftypical
| .-Operating Frequency OW, 90 to 264VAC 100 to 250 kHz
R 110W, 90 to 264VAC 20 to 70 kHz
Altitude Operating 10,000 feet max
’ Non-operating 40,000 feet max
| Temperature Operating - 0'Cto50C -
| Non-operating . —40°C 1o +85°C
‘ Relative Humidity Non-condensing 5% to 95%
Vibration - Three orthogonal axes, 2.4G rms (appx)
- random vibration, 10 5Hz to 500Hz
minute test for each axis
MTBF - MIL-HDBK 217E, 25°C 125,000 hr

| : . —
o Weignt 131 (06K '

_CONNECTOR

PIN CHART
| J1 . . ; .
o ~ Pin1 AC Ground _ AC Ground Molex 09-50-9051
| Pin 2 AC Neutral . AC Neutral second

- Pin3 ACHot ____ACHot fourth pins removed
S J2 v ) _

‘ ~ Pint. 454V +5.1V Molex 09-50-3131 _
Pin2 +5.1V _+51V Mating Connector: ‘
| ~ Pin3 - 451V +5.1V housing with 2878
| "Pn4 " Rewm  Reum series crimp

‘Pin5 Retum Retum . -
1 Pin6 Retum Return
? Pin7 Retum Retum :
| ““Pin8 iV +15V !

Pin 9 +12V - 415V - ~

Pin 10 "_12VRet _ —15V Ret .

Pin 11 —12V —15V ’
1 Pin12 ~ -~ Removed for key
Pin 13 +24V +24V- _
B Pi a floatin whi n be r ground pad encircling the mounting hole near J1 allows system
‘ i ei&y(;gsqgwg oarr ?\eggqmalg. g'gﬁtgtg. polﬁit\‘/ga witgerese?ergtn&egi:ﬁt grounding through a metal standoff to the system chassis.

Either pin 10 or 11 must be connected to Return (pins 4-7) for proper

operation.

(8) All dimensions are in inches and (mm).”
_(9) Either metallic or non-metaliic standoffs can be used in all four

{11) itis always advisable to attach the power supply heat sink to
another thermal dissipator (such as a chassis, a finned heat sink,
etc.). The resulting temperature decrease of heat sink-mounted-
components will improve power supply lifetime.

mounting holes without affecting VDE safety approval. The diameter (12) The supply must be mechanically supported using the PCB mounting
of met;lg standoffs, if used, m'us% not exceetg o.ngz'. . ' :0163,_80 may be additionally supported by the heat sink mounting
oles.

{10) This heat sink is grounded, and aflows s¥.stem grounding when
mechanically oc_mnected to the system chassis. Alternatively, the

COMPUTER PRODUCTS [

7 Elkins Street o _South Boston ¢ MA 02127 « Phone 617-464-6600 + Fax 617-464-6612

Fila 71.7-2.4 ’




BREWER MKIi & MKIV Spectrophotometer Maintenance Manual

BREWER REFERENCE DOCUMENTATION

Section 7.3 Internal Cabling

- Data Cable W37
- Azimuth Cable W31

) Main Wiring Harmness & Wiring Sheets W36

7.3-1
7.3-2

7.3-3,-4
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SCI TE . CABLE ASSEMBLY PART NUMBER ~ [conn- # COT:; TYTE
- C P2 |orso- 3131
- ¢ rRNNON
INSTRUMENTS INC. BA-W3G PlOS |perin-25s
UNIT L LED 83568 - zon
TeeriNa Brock Pz |GEniiss
EpAC
INFORMATION CONNECTOR NUMBER Y R
USED FOR PRODUCTION 7RI
CONNECTOR TYPE
CINCH 20-] 4
INTERNAL DESTINATION | orIGINATION , EXT. DESTINATION |
POSITION| FUNCTION | PN [uire TYPH GAUGE[ COLORLENGTH PIN | CONNECTOR
—~ [ _No lConn&cTiod)
! No |ConMecridn).
+SV 2 lzz Yeu |23 Z Pz
yA ZZ |Mecu | 12" TPS +SV
3 22 |Ver| 247 3 Pz
— 3 22 {Yer [13Y2| 9 | Pz
3 22 | Ve | 28"] 2 LED
—— tISV 4 20 |Rep |237] | P2
— 4 22 |Rep |15} 12 | Plo&
4 22 |gep |20 S | PiloS
L 22 |eep [ 19"] 4 | PioS
=Y 22 |ReD | /1" TP4 t/sv
e 22 |pep | 13| 1L | Puiz
7 22 |pep l16%R°] X _| Plox |
DATE . IssiJE NO Z 3 & | s é 7
JUQE 83 DATE %71-12{488-10:2890 -2 24 %-9-4-| 91 - 1. 25942 -7
DWN. D) CN/RN 362 | 44771 482 | 481|522 (672
CHKD. CERT. RA VR4 |24 |24 | 44
APPD. J( [ TITLE  MAIN FowEl. SHEET NO. |DRAWING NUMBER
SHEET | OF I3 [Hapness Assy / Buw-w3k

Fita 7.3-4.1



. CABLE ASSEMBLY PART NUMBER  [conn- # | CORN. TNPE
SCI-TEC BA-Ww3Gk (;PZ— Sez Spr )
INSTRUMENTS INC. 105
UNIT ' Cloé
TE@M)M'AL’ BLOCL P 'z
INFORMATION CONNECTOR NUMBER
| USED FOR PRODUCTION =] (Cow‘l’)
CONNECTOR TYPE
CiNed 2o- )4 )
| INTERNAL DESTINATION | orrervaTION EXT. m:snmnou
| posITION| FUNCTION | Pn_lvire TvPH caucE| COLORLENGTH PIN | CONNECTOR
—  + 24V 12 22 |oeale3h)] 1o | P2
| & zz loen|)9Y2] | | Plos
9 22 lora 1" | 2 | Plo4
9 {22 loea|9p'l 22| Plos
B ‘ ,
- /O 22 loq |13 1S | Pliz
10 zt | oenf o TPT +24V
-1V [ 22 |BLo3Ey' | | R
- N zz (Beu g | B P
11z 22 |Bw |17 ] 9 | Plo4
1z 22 [Beo | 11" TP -ISV
T _
13 1 No | Coun e Tr04)
Gnp 14 | 2olBuc ]| & | P2
14 22|k 119"l S | Plo4
1 14 |22 ek 221 13 | Pios
/S 22 lrc 1187 /G | Fro4-
‘ 15 zz |ee |18Y,] 21 | Plo4
(See NexrPaae) | | 1S zz e 1" ) | PVWZ
DATE , ISSUE NO{ | e 3 & | 5 b 7 B '
Jone 83 e -
pn. Dw  Jow/rN 32|44 | 424871522672
CHKD. CERT. - RA|RA | RA ] e4 | R4
APPD. JCL TITLE MAIN PowEl SHEET NO. |DRAWING NUMBER
SHEET Z OF I3 HuedESS Bssy a B - U)B@

- Fitr 7.3- 4.2




. CABLE ASSEMBLY PART NUMBER  |CONN- # JCONN. TYPE
SCI-TEC BA-Lo3 6 Piob |fs Skr |
INSTRUMENTS INC. Pz i
UNIT o PLi |Smmes
TERMAWAL Bloc Pz [As sur |
INFORMATION CONNECTOR NUMBER LE_@ "
USED FOR PRODUCTION Rl (ot
' CONNECTOR TYPE
CiacH 2o-141 |
. INTERNAL DESTINATION ORIGINATION EXT. DESTINATION_J
POSITION| FUNCTION PIN [|WIRE TYPH GAUGE| COLORLENGTH PIN | CONNECTOR
GND__(ConT) Jea 22 |Bue |97 T |Pioa-
Jea 22 \px |19 Z | Plo&
_Jea 22 B 1171 2 | Puz
— p (9 | 118 1B B | (up *,gﬁ“‘g;}f
7 22 [Bue |16h'] ¢ | sw2
NN 2T B | 21" T | plog
17 2o |Buc |42} | Pl
1% 20 |lpe} 21 S |2
18 22 |Ruki43 "] | LED
1© 22 [Pk /9" B | Plok
LJLes 20 |Rex |zeld] 11| 26%5
|68 | 27 |8k | /5" TPl _GND
DATE ~JISSUE NO \ 2 3 4— s A 7
doune '83 fpate
DWN. DWW CN/RN 3z {4417 |42 |487 522|672
CHKD. CERT. RA | A [RA | RA | RA
APPD. JC TITLE = MAIN) PowEl SHEET NO. |DRAWING NUMBER
SHEET 3 OF |3 Haeness Assy 3 Bw- W30

4}—/1(7 7.3-4-.%



A CABLE ASSEMBLY PART NUMBER  |CONN: # |CONN. TYPE
SCI-TEC TRl | oo nrdl
B A - (4\)5 @ Kl CHMNITE
INSTRUMENTS INC. IS 3/eR
UNIT HAMMON D
Powser SoPPuy
INFORMATION | CONNECTOR NUMBER
USED FOR PRODUCTION P2
CONNECTOR TYPE MoLEY
09 -~ 313\
| INTERNAL DESTINATION ‘| ORIGINATION EXT. DESTINATION
L POSITION FUNCTION : . PIN |WIRE TYPH GAUGE| COLORLENGTH PIN CONI‘!ECTORﬂl
! t5V we 1]/ WO _Lonnecifzond |
Z + SV 1z lz2 |Yec |25 Z | 7RI
3 + S/ 3 1z |Yec {249’ 3 | 7Bl
4 GND | 4 | 2o |Bycl|20le] 14 | T8I
S _4ub s 2o |Ruk |28%] 18| T8I
b ND I ( No Lonn Ec7ion)
1 aMd  nC 1 NO LovmecTan .
B 1% ) 20 |Rep 1231 4 | TBI
9 + ISV 9 Lo |ConnEL T7I0nd :
/o Gud (-ISURN) 1o Zo |Buk |27%) I | TAI
L —ISVY [ 22 |Bw | 971 [ 21
1z Key K 12 Ao IContecTion)
/3 ¥+ 24V 13 22 |ore |24k & | TBI
DATE ISSUE NoJ | 21314 |5 |6 9
Jone 83 foate B |
DWN. D) CN/RN 362|441 1482 14871522 |612
CHKD. |cerr. RA [ RA | RA | R4 | A
APPD. Y TITLE  Many PowER SHEET NO. |DRAWING NUMBER
SHEET 4 OF I3 Hapness Assy 4 Rio-Ww3b




. CABLE ASSEMBLY PART NUMBER  |cONN- * CO:/’BC:WE
SCI-TEC R A - 036 TEC L
INSTRUMENTS INC, [0S | pBriA-253
UNIT | P1i3 |5&ha%ns
Secondpey Powee Sop-
INFORMATION CONNECTOR NUMBER
YSED FOR PRODUCTION Piod
CONNECTOR TYPE EPAC-
| 1322-044 -So0 -258
INTERNAL DESTINATION ORIGINATION | EXT. DESTINATIONﬂJ
| posiTION| FUNCTION | PIN_1RE TYPH GAUGE| COLORLENGTH PIN | CONNECTOR
-5mﬁEZ'Nof0£;fZ¢V/R$0| ‘ A 221 RBLul 0%l 2 »‘P'OS—
! Gano | | B 22 |puL]23" |1/& | TBI
" )230([@3058 " C 22 |Gen 02| 3 Pros
) Q3038 | D 22 |Gen | 307 14 | PioS
_ _ LE No| Connecrron)
Swurree florog_Q303C | | F - 122 |Gew| 3171 )S | Plos
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BREWER MKI! & MKIV Spectrophotometer Maintenance Manual

BREWER REFERENCE DOCUMENTATION

Section 7.4 Secondary Power and Pahel

7.4.1 Secondary Power Supply Board E94 7.4.1-1

- Complete SL Schematic E64 7.4.1-3

- Other Reference Schematics

7.42Heat Sink E21 7.4.241
- H.V. Supply Spec E21 7.4.2-3
- High Voltage Cable W38_ : 7.4.2-4
7.4.3 Control Panel C82 7.4.3-1

Section Overview

Fig 7.4.1-2: Secondary Power Supply board, E94, includes circuits for Standard
Lamp, High Voltage Supply Regulator, Stepper Motor (Shutter) Regulator, HG
(Mercury) Lamp Regulator, Plus-Minus (+5, -8V) Regulator and Temp Monitor.

Reference Sec 4.12 for description of these Regulators, Heatsink (E21) and high
voltage circuitry. Most if these analog voltages are measured by AP command in -
the computer software. R
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CRESTRONICS INC 221-2008
SPECIFICRTION CONTROL DRAKING

PS 336-18-2000-VD+F

18 INPUT
14 VOLTAGE NOMINAL 10.8 YOLTS
12 VOLTAGE MARXIMUM 11 5 VOLTS
13 CURRENT MAXINM 8.68 AMPS
20 OUTPUT
21 OUTPUT VOLTAGE 1949. 88 TO 2060. 80 YOLTS
2.2 CURRENT MRXIMM 6. 0822 APS

2.3 THE OUTPUT RIPPLE AC PEAK TO PEAK WILL BE LESS THAN 7. 2080
36 REGULATION
2.3 FROM 6.0822 AMPS TO @ 8002 AMPS THE OUTPUT YOLTAGE WILL INCRERSE 200 08 VOLTS
3.2 THE OUTPUT YOLTAGE IS ALMOST DIRECTLY PROPORTIONAL TO THE INPUT
3.3 THE OUTPUT YOLTAGE WILL CHANGE 188 08 VOLTS PER INPUT VOLT
4.0 EFFICIENCY AT 10 VOLTS INUT = 73 %
56 TEMPERATURE -38CT0O+78C DERATE T0 168 C
5.4 IT IS RSSUMED THAT THE ENGINEER USING THIS UNIT WILL PROVIDE ADEQUATE
HERT SINK TO MRINTRIN R TEMPERATURE OF LESS THAN 78 C AT THE MOUNTING SURFACE.
5.2 FOR TEMPERATURES GREATER THAN 70 C DERATE OUTPUT CURRENT BY  ©.82 MR / DEGREE C.

60 ISOLATION

6.4 INPUT TO CRSE 10K NEG. @ 198VDC
6.1 1 A NEON LAMP IS CONNECTED FROM NEGRTIVE INPUT TO CASE
6.2 INPUT TO OUTPUT 10K MEG. @ 6008VDC

70 FILTERING

7.1 THE PRIMARY TO SECONDARY CAPACITY CAUSES SWITCHING SPIKES TO APPEAR ON THE OUTPUT.
TO MININIZE THESE SPIKES A FILTER IS PUT INTO THE QUTPUT LERD THRT IS NOT GROUNDED.

2 THE FILTER IS NORMARLY PUT INTO THE POSITIVE LERD.

3

7.
7.3 ON THIS UNIT THE FILTER IS IN THE NEGATIVE FOR A POSITIVE OUTPUT GROUND.

Rer Dwaé BA-EZI

Fia 7.4.2-3
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BREWER MKIl & MKIV Spectrophotometer Maintenance Manual

BREWER REFERENCE DOCUMENTATION

Section 7.5 Card Rack Boards

7.5.1 Card Rack Motherboard E46 7.5.1-1
7.5.2 1/0 Boards E50 7.5.2-1
- /0 Control Cables W43 7.5.2-4
- /O Power Cable W42 7.5.2-5
7.5.3 Photon Counter Board E48 7.5.3-1
- PC Harness W34 7.5.3-4
7.5.4 Clock/Monitor Board & A/D Board E51/B 7.5.4-1
- Cables W51 7.5.4-56
- Clock Monitor Board E95 7.5.4-6
- A/D Board 185644 7.5.4-8
7.5.5 COSMAC Microboard E52 7.5.5-1
- Specifications 185601 _ 7.5.5-2

Section Overview

The card rack contalns 7 boards and are mstalled as shownin Fig 7.1-3.1 (BA-CO1)
The top 3 1/0 boards are CII’CU|ts for motors and lamp control Basic operatlon |s o
: ;descnbed in Sec 4 9. ~ o

Fig 7.5.2-1: BA-E50/A and BA-E50/B boards for ShutterMicrometer, Fllterwheels
#1, #2 and Iris are the same for both MKII and MKIV. For Azimuth/Zenith and Sighting
Switches, BA-E50/D is used. This board also includes motor control for Filterwheel -

#3 in front of PMT, on MKIV only. The Photon Counter board is the next one down

and its operation is described in Sec 4.10. The Clock/Monitor and A/D boards are
next and are described in Sec 4.13. _

The Cosmos Microboard (BA-E52/B) is the same for both MKIl and MKIV.



CABLE ASSEMBLY PART NUMBER  |CONN. # JCONN. TYPE

SCI-TEC - .

INSTRUMENTS INC.
Wit CHRD RACK

NOT USED FOR PRODUCTION

INOTHER LA D - il

" CONNECTOR NUMBER ’ . 1
INFORMATION ONLY . . . b

- SN2 }

CONNECTOR TYPE . w

DEC- a5,
(Dac._-\sP)
Pin

Al..o.....--.......o..-di ‘ 22
-oo.‘o-....o..o...-.'-ooz 2 =
2 _—

q —_

S {

(A 2

MOTHERROARDY i 9

ReAr view/ a8 T

9 - et Y

10 X
i 2Q

12 1o

3 s -
4 —
IS {2
e e e e g 9
.bm‘l )
« (e BoARD mou )

DATE : ISSUE NoJ
| %::: . %3 [patE

"DUN. D few/rn

CHKD. - CERT.

APPD. Ko TITLE = _ SYEET NO. |DRAWING NUMBER

SHEET | OF & | Lrewer - - Vo BwW-E 46

- FR& 75 [-]. .



ONN. # JCONN,
CABLE ASSEMBLY PART NUMBER ¢

SCI-TEC

INSTRUMENTS INC,

UNIT /707 E7C Lo ARD

S/IGNVALS

CONNECTOR NUMBER
INFORMATION ONLY

NOT USED FOR PRODUCTION -

CONNECTOR TYPE

INTERNAL DESTINATION ORIGINATION - EXT. DESTINATION
POSITION] FUNCTION JPIN JWIRE TYPH GAUGE] COLORLENGTH PIN | CONNECTOR
Component Side 7 Wire Side '
Signal Signal
Pin | Mnemonic | Flow Description Pin| Mnemonic | Flow [Description
Al . ; Sysie&n Tlmmg Puise 1 A1 ‘DMAIN | In: : DMA Inpu{ yaequ:eé.t‘
B ~[System’ Timing Fuise 2 12! DMAO-N In.' DMA Output Request
® t|Data Bus .3 : B B ARNU-P_Z o= ;:.‘- Run Utility -3+
D Data Bu 4 INT-P ... { .In {interrupt Request
E ut{Data Bu 15 MHD-N ='Out Memory Read: )
F iData Bus. 16 “Q-P “ Out Programmed Output Latch
H Data Bus 7 SCO- -} Out |State Code "’
J Data Bus 8 -8C1-P . .| Qut |State Code -
K QutiData Bus 9 | CLEAR-N | In -{Clear-Mode Contro
L Data Bus: : (10 | WAIT-N -~ In ‘|Wait-Mode Control
M .Out; {Muitipiexed Address Bus 11| =5VI-15V | "=~ |Auxiliary Power: " . o
N it |Multiplexed’ Address Bus | 12 +24V - , T
P ut”|Multiplexed ‘Address Bus { 13 { CLOCK OUT - Out".{Clock from CPU Osc.... ... | | -~
R ".|Muitiplexed-Address Bus [ 14 | © NO-P -~ }~Out [IO Primary Address.
S “IMultiplexed Address Bus | 15 N1-P - | Out {l/O Primary Address
T ut: iMultiplexed. Address Bus | 16 N2-p . Out /O Primary Address
U :|Multiplexed Address Bus | 17 EF1-N : '
V' ~.|Multiplexed"Address Bus |18 | EF2-N-
w -*{Memory Write Pulse E EF3-N. .-
X =fExternal Eiag ' +12VI+15 v
Y ¥5 T i+8V
Z ; “GND ] | d SRR
——— — Epqu— _+ i
i
DATE ) ISSUE NO
| Qo §5 foate
"DWN. T fon/ry
CHKD. ) CERT.. ~
appp. W JTITLE - . . SHEET NO. -|DRAWING NUMBER -
- ; SR REWE R . - -
SHEET 2 OF 2 - 3B - I -E46
— T

Fia 7.5. I—Z



S
\
o
-V » OMO'S63-VE TINVNI W >
m,vu__m O@Mmz:z _.zmuzpug P 133HS r o F ST w Hm«zou:u.ﬂﬂ ONIMVEO Q3LVHENIO HIINdROD g
20 F x [ ﬂlo
SI0 ¥ 0 S00" ¥ wax'
ASSY YN HSIN ©/0G3-V8, "ON ASSY OL IX3N G3QIAOMd 30VdS NI AZd INIHINO 5
Qyvog o/ L SHoN Gad¥ NV (D13'6/°v/) "ON NOISUIA 3LVINdONddY HLIM A18N3SSY xm%@ S
IFULL | (pourate aspmuano 30n) $25UDIBIOL 3D F
oo Swanae 03-08 “ON| SININNYLSNI (soyou) ww  'SAIQ VNQ 4t A NMG ‘T uc_m<._. ¥3d SV ﬁh-w.m..v mEm.Cv S318Y0 1VISNI ¢
..nwuaj”m poen H.ﬂn%.us.._hsuo.m NI SNOISN3NIG ['e7°cqy6[ 31va
R g | | 5 o v | e e e ve T S ‘L 3avL ¥3d SV 9Lr-9r 04 (SL WaL) SyIdWNr Emﬁ
ON — ' .
waLl SyHYIY NOUdI¥0S3a ‘ON SHAN | ON L¥vd | w0 1= 1 ‘S3LON
ALD
IAINO S.ASSY 3/ % O/
‘6 Nid—LlN ® XOvdL LD
(MIIA viLYvd) 3AIS ¥3070S
o
|
,
) ) | ¢ ) ( fucd
(108LNOD (THouom, YNHL ZV) N32) _ L
PN N g/cvmova | ofcemeva | 9/com—ve | v/cem—ve | /053V@ ol Mz.\m
(1081N0D) (cfma) (L Zv) (N3z) ~ u I
AN N &/cvmve | vormve | 8/cvmve | v/ewava | /0538 o Sen
» ) S| H L4 n_..-..“
oI ON N <\AM§wv<m <\Amwﬁ<m <\M4_w_w<m 8/053-v8 w b
— 1Y
e e N e T ot
Iddv Sr [ cr Zr Ir "ON_14Vd o O
SNOILYO01 318v0 _J0dINGD ~ ¢ 318vl

eN e~z ]e-z]ec-z]e-zjz-1|z=1|z-1jz-1|s-2 |2~ | 3/053-va
N |-z |c~zje-z|¢e-zlz-1jz-i|z-1|z-1|e-2|¢c-Z| G/063-va
wN |s=¢ |z~ et |z-t]|e-1|z-1|e-1 | z-v{s-2 [e-2| @a/0s3-va 3AIS ININOJWOD
N fe—z|z-t|z-t]z=1[2-1}e-z|c-z[Ee-2| N
r Ziw

£ b1e- L8 - tot | v/0s3-ve \er =v or 9 ¥ yearzas
O Jam cea-ve[ Jam| |
sirfsiriwirfeir tirJoirf 6r 18§ LM [ O | "ON Livd @ o 2N aam H-_@ @ @ @ L _H_>n< Js.:ﬂs nm_m‘m ©
NOILVYNOIANOD ¥3AJWNr — 1 J18vi - m oo] EENI o EN ¥l £in ? P
(] =.-Hl~ ™
n
o |3 ol I.4 o z
E..W _m: . m - o n sin
e o] . N L M YN —
@\\I\‘ S Tn
A [1180°SE evL 3/053-v8 NO O/S¥M-va OL £ 9HD | Ot o o8 RN LB,
sra | AJ 01806 Lot LiN @ »ovai ONILIND ¥03 Wvi3a aav | 6 @ _m —! ¢ ﬂ& 2 me e efe e en
sra | A |LZSOTE 169 LNOAV] QYO8 M3N ‘NMVNO3M 8 oo o0 g & wrEsme 5 e
N2 (0]
Sra | A |91L20'P6 099 X, HIAKAP B M LNO XOVHL OV L ﬁ ﬁr Sneje 2N .
ve | A4 [orsoce €69 A 10D OVNL OV 9 a - on gy SR 0
o 2
vy | M2 118088 £5v SHIANP 7 SHIOVIL-10 TI8VI-3u 0/ 0Qv| S z z fﬂL Sir MH@ o @w 3
o eC e e Je o [l oe [ se I
vy | Mo |90'90'88 607 ¥S—1S HUM .S, 30VId3Y v 108 e [c] R w nB 8
va | ma [siziie zo¢ 9HO 1/d “NOUYILIIVID Ma c |7z
w | 3a Lotiss SS1 NOJ 338 z {03
Oz
‘0ddv|nma | ava ¥IBNON NOa NOLLJNOSI0 A | S




N t e . ot A s L 8 L 4 L U SR § . L4 i £ 7
. G ONAI — seibep | 7 ¢ ) e
b os3-89 uoyaaypedg] S00° TNHOWRP £ o suopdawig ' ooy
‘oN Buimoy, peioossy 0TS p T opsuswig v T v '] n M H A N
M L suosususg - ~ 4 + f .
QY08 LNJLNO/LNGNI| _zeit & efimap iimwesd ) . oA e
H313WO0L0HJONLO3dS IM3ug 31PW1 SEmiBe 98] oo s bey| 1wai 230 € i m . : o . o S R . N .ﬂﬂ«n PG ASN SIS OL WIIN -y
sjiny] T v 1o suoituewip jy ‘e sag) ’ e R R . BALON vasNa® . [
NG T E T TR T T T . = : : .
g e g r g s T - 0 : ‘o - . :
eumanmanl IAL-IDS| : o : e o
+ o——
‘ . . . : . jar~tos dbmemii 7 T o |
= . o . . : : T Iy WL oy | - Y dovaL Ly | T ASSe qwwon o/t
STANERT| - vy apioge|  v/osa-vd |
1 . : . L — — 9/ 053-v9
- b= b 3 N 5 d . L = j 3 S7053ve
- o i L ) yalelu ajosa-ve
2=3 : - -
" 1 3 3 ;"3 3 }
¥ bl ”» w » -
[
oo *
I | A ¢
) . [
1 .
2 o) A = B
) WW Lk
4 Jmmu
LS
- »
ﬁ
7 3
a
d S -100- Uy A
127 -00- WY néy » (V34 - -
(s won vvs) 520282 P2 - T 1 < b i
oD ° < . -
TRy ~ m
) 390s0reD B (DX 2 - —\ :
oG~ atn {1 <7 K 1 - dx ! .
ovas N FReN= Senrans FEFEEEEE EEEE AR . .
IWGOvOd t 5 RN - 2 I I I 5 z38ké w ’ , \
. o | we T TITL 2EZREEES $8388388 J2EZEEseE ) > : :
13E-100- UMY 4 Y ¢ Y v Yy _.., R
TJacroras w'a ] J —||_1 c — . P
W SORNENM - . !
q L ) Q
ABEBISAD 3'v
TG 3G i
gz
o iow] 77 (v e s ojote 351 oI av] g | " . — — - ¢
1-67b] 99 “v5 1% %) Gav (>'1) $,on07 30| b $ |e & _ﬂ = &
T srore) YT e NvO-oIM T aaY | 3 - P 3 3 c R
2 R BT M F0903  Bav S| B S S . > b N i
ozoe| — | — orea Man| = T 3 2 h4
- - <
awnﬂ aj0Q ip,ddy| uoydisIseq pus uaisiaey onﬂ_ 1 ' v '
L]
awiod ol T I J o v s ' ] ’ ¢ ' v ' § r ¢ ¢ :
S -




4

OS3-¥g  paeog 0/1 40 weaberp %20(g

F6, T:5.2-3

SANITHOLIMS 2 HOLIMS
e ey
| LHIANI®
S3AIHA HOLOW d3LS € HEANG
N.QNOD
S3NIT LH3ANI-NON v 13AT

SANIT LH3ANI b

i

1H0d
1iNdiNo

103138

140d
1NdNI

L e

<

SN8 OYOIN

P4BO§ 1AdLAO/INANT




i
e |

]
A3
SID ¥ - 00 ¥ e
3718vD 10¥INOD - 5 ﬂ.u
- [(oypede sopmpe maps} mooucsep)| MO e
....u..isal.......m.. F-EE “ON) mEu_z:sz-_ [ .m:a L] nnuus. mﬁ
e m._..l_OmII 0S3-V8  USSY LXGN| 131 VS
dz -
w3l SHYIVINY ON s | ON Luvd | nn Hn.H_oH
Al

“NOUVTIVLISNI ¥OLOINNOD H3d0d 3MNSN3 OL NOWD3JSNI IV US3L AUNNIUNOD ¥ WHOLN3d °¥

“HNE FNGMIANI ONISR NMOHS 3903 AJINZOH ﬁmm

NI TIBMEONI HUM NMOHS 3U3HM ON 1avd 318vD Ei@

Z N3U ¥O4 310 ZTLE-BLL

| KAl 04 3K 994Z-6LL
004Z—6LL 00L GNYH ATISNY um:Q

*S310N

MO ErA-VE SINWNITLY
ONIMVHG QIVHINTD YAUNINOD

8/srM-va

s

lov

i

ey

€L

¥l

GL

9L

i

Pl-|n|m|«]|n]e|~|o|a]]T|Ni2]t]R
BiRig|g]«|n]e|~|2]2| 2|8 2|2|2]¥

<+
-
-

RIF[E ~ [~ +[o]o]rle

&
a

i

2l Nid

T

£YM-vE ‘
ON_LNINNJ0a

91 = X, 8/cym-va

N 6 ¥ZT = X, 9/crM-v8
SL HOLON 2V 04 ON{St{oN|ON D
oN M B EIED oL
C1]  NOlON 2¥ (13 CLJCLION{ON i
N gl zijeifzi]el Tt
N ¥\ i €1
ON [ otjoit]ot]ot i
N 9L 6|6]e]6]s St
8 | OSN35 MO [] ON{8 [ON[ON[ ® 8 9L
L [ L ON| ¢ [onfon} £ L 8 8
N 9 9|9 [oN|ON| 9 ] L L
S | OSNIS MDD S HBKEEIEIE s 9 9
N v [AKIERERE ¥ [] 5
< HOL0M 2V £ glelefe]e 3 ¥ ¥
ON [ zlzlzlz]|z z 3 £
1 HOLON 2V ' Lis e i z 3
[ NOUINNY Zv Z|sw|ed{id|ws 1 1

NOUWVNUSSO  |edjzd £Zd ZZd calzaln

8 Q1S/1d0 ja/|5/} g8iv|v]vias s la/lv/] 053 |

v | Ad 0/053 ¥04 TTEVL OOV ‘NMVKIZY S
vy [ MO HIZY 38vD ‘Z 3UON ‘M3A 00V 14
vy { MO 'ON OMQ ASSY DXAN 9HD <
~ |44 " 4
~ e i
"Uddv| ‘NMO NOWJINIS3G AN
_‘

fa 1.5.2-4

NIDINO




R RN !
< it = I Y ! . 91 5N =]
| LT S .T..,... _, e e = e vt e e )&M.Z.—K; n— H 075 m_
77 RS W ¥YN 14 =35 B oL
S . C e L 3T <l A N or
T gavore | N4 = SN =
el s:cm S It N n
3 S e T T ol ULNGD Y QIS O
2IGV0 TOGLNOD "dIMOd O1 ! v ety A 3 ORGSR BH 6
L . RS =) ON [=]
<\0@U.4m R A 4h” . V.,»N,N ..‘N. V.J i N [
T S e GRS T e - 5 SN 9
WOl gga usyuUM INOYHM uoy n 02 ﬂ -
-onpoad 0§ PEsn JO Patdod ‘SIR0 O}
pPesoosIp 8q 0} 10U 81 } P SKIL id ON v
ze61 O T |INGO HOIOW "aLinHS 53
) INTgam "oloON| 2
] TINIEEOD J0LON 1
Je0\d NOILONAS | ]
L‘m []
.8
g 6 sl P
oo Q m T
<\omu.<m\ ad 3 og g Addng
Qavos o/t 88 8 B | UIMod
ard mm m A 20 mm m AAVANOTHS)
a6 a8 S 28 8 20
I3 N : F 9N
. SYIALI L=/
AI0O3 Yo NI TnaaN NSO L SRtaN
DA SML AJLNIA KErEan
{
o
3
o oG rmwtpxui.wnvwgw.
il N s Z29e-hxd z * B 292 -62¢ A © 0OIZ-6¢¢ TOOL aNVM ATISNY 3SO “
R ET " LSI-Na ] Na 33 & 5 SI10N
Ll A
2O IR m N "
{1

Fla 1.5.2-%



2 8v3-va S R
‘8Si HIANNN] 3218 ] LHS HENLL "
A AL | L) e8¥vN 4 z9s
Qdd¥ ‘ANHD ‘NG ALva WiINALYN
oi=aB
AGSY O¥vYO@ CRILNOD S10L ‘SWa VI8

YALNNOD NOLOKd NI SINRIKOMESNL

oo -vg AONIASSY Axan] .,UQ.N u\.\VM.
T ok SAIO8
WO UORIMLISD USRI RO UOR
g!i!%i’

Aoy -
ze81 O

. L
@\ SFINLOOPI NN IOraO B
A A ?
4
IR0IOrad
dd.z(u.*n.)*iooc&_H_ d \wl
Qe thse 4v@) €0 Tty f*...N..vnv m
Oy 4
@oovn) 10 T EE ) e
M o bd
AUSBOrGO
MOBUVD *% G M w01 2 AVLIOPAD ®
e

g e 1
Y | meo] 2t-21-Lg) 29¢ - n2a 2 o1 AL ono? [Pymegmer 4 ‘ g
k4

| ] i-so-s8 g€zz-Nr2a | ‘N IS
R e [ADSRUURN NN B R —— e e e ol

Fia 7.5.3-1




8 e £ | -9 L § ! 14 I . ] [4 i {
2SN o0 ’ ssllep | § 198 :
: Btiits 3 - .
. 8¥3-s9 uoyodyedg wiq k é 1o>oiu< :
‘oN BUmoaQq peinidossy

\Wm\_a/: _:a«_ Ay . H "
Qyvo8 J3aLNNOY NOLOHJ peY>C)) | uBiseq @) S¥3-vE - 1S Sidvd-!

H313N0LOHJOYLD3dS mw;wom:m P - u:m_v_u.__ ouw_ﬁoo__u_...me_v _u:. x“a_“”“:o _¢ﬂ.u”.ooM 'SIALON v=aNID |

Py

T CooapsT 0 -

zi00'Q mO_hluO.rum_‘IOu 3933 °
4
_ g
dmn_ ey 9dL
: - C¥ O vdL 3
{
z €
= s CFon
m_ et B
M_ a5 |~
Lol o =
IO NYWg)
a
_ m -2 1
H 3019
- =
| ﬂ»a $i ! |
- &
o & ’
HECEE ast v
8
ASH
M [ i
2 T
B L I
1ZjeifLs .n_ ON Q) 14 :
ﬁ 8
I3 [ai2vte] WY ! 2
sgnon| 77 . 9¥-80909 53V SwA . Y
029¢] — | - . oma m3an| : i R R | 1-€z¥ p | o nep et ulomize ' oo ¥ v
‘Ol ° .
V_Bﬂ, %ioq ip.ddy] uoydusseq puo uospmey - - owﬂ_ . E.zzg_:s ..2

2 W04 8 | Z 1 9 i s ] y i . £ . T

Fiet 1.5.3-2



.Q«.m\(m ‘paeoq 433unod uojoyd 40 weuberp 32049

410

Flé 7.6.3-3

sng
viva

S140d
1Nd1No

Hv31D
JHYMLHOS
— O3 743
HOLVH3INIO
ILVONIVA |
Y10
103713s
THO4 SINITN
H3a0%3a H3AI303H UOOOAH
HIINNOO 0L | o | 3N |
HIVd G3LSIML

(¥v08 ¥3LINNOJ NOJLOHd



14 rPEM-va , 9 bt ; —_——— , ’ | 349N 335 ~——m~ 4673 201 d
L L _ . SN I3
24 0 (XE C8fe1 VI ” b s 2 I _
: e “ﬁ - \ Lo TV L S6-Ynaa @ ) m T 2
. e T ) (..,imluIUZ_ . i ﬁn_ S 1 J— <
| . . ws[isn _ ™Y a5
ASSVY SSIANNYH HIALNNOINOLIOHd = s e S| R e NETETOAY Ty g TTod
_ S 898 | —~Bam Y5 9 [
. .U,M_Qw—:g:bwﬁﬂ;ow‘r.aw R . Z . e e T R Y =1 J%QI IN|8 NS
WoJ} uoksSiuuad Ue) —N5Z3 A% )
-onpoid 404 oomzawnhoﬁﬂaww." A ERNUN N ?' k4
DosO0SIP 9 0} 10U S AWNGOP JUL LOdN WILIN BN 2 s T .5 . e
2s8L @ aNv |8 —SzEona . T Ny e
K K Seca) - : & ¢
’ o
g .
K1

CDALZINING G NfOHLFITSV] 9L W) SIWiL NIL xoudy
CSHIP TALSIOU QoL Qo0 (S vif) 2T ) Lsimg |
TITIHS S ANAID E ONSLKM SPidg QALSIOL YNLY LY !

15340 S —— ]
N . (VOT Aadag s
YIMOd “REINQNOI3S) Soid
(ua aney ,
q33dS HOH )
2 901a
@@
qFo
-~
W !
. -~
)
[+]
VI UL Brele|  255-MT | % STIN @Y |p 8
T mo] vlore 22¢-Nxa c “7d 1SimL adv ' 31@v0 30 pional on7 |7 z
ETFG | Qs vea-2ikg | = 732 555 £ m
2R RS { 0SS LSuid W W
a
addV|'Nma | 3Lva HIGWON MO A NOILIINOSIa 3
. HIGWNN NOINY *SS1 h

Fit1 7.5.3-4

B E L e IR A PR



.v

A3Y

1G3-v8 L ° 1

Y3BANN  LN3NMO0Q 1S
ASSY Q¥g a/V %

adg JOLINOW O01D

N

SMO'163-vE SINVNT TS

UL

~rpesd

woy uogmused
PosopEp 3G

Duy SBwE

wpe
05 patn 2 Gacico

‘g
€ 1 o wewosp By

s JALI0S52

€661 ©

= 2308 “ONI SININMRIISNI

WAL

SHIVATY

NOUCRDSC

"ASSV NO Quvoe a/v 3a0av
ATLO3YIG Q30Vid SI Q¥vOS HOLINOW 301D ¢

‘3OYVHISIAG OILVIS CIOAY
%® 34vD HUM JTANVH — AMLNDO¥ID SOWD i

‘ON

‘SAION

A3Y IN3YHNO ®
18vd HUM AJUNIGE

——

/L F SHoU
JE— Ppepumiien ONWYHO GUVHINO HILNINOD
SO F X [T
S0 ¥ nx 900" ¥ W
(] S3HONI D OddV
| (pesecs semman seoun) g2oOML)L| WA ONHD
Seyou) wuw SN VN | 40 N
T NI SNOSN3NQ |90 TOvR|  aivd
2Z10-va/100-v8 ASSY LGN| SIN | 3wos
.oz -
ON s | ON 1avd | e [= ]
AlD
ayvos a/v
(e rau 3sn)
B-L
ol-§
ti—¥
€1-T 0av -
QTIVISNI

3l SHNIT IADNZ M0 6-9 ‘ZL-¢
‘Pi=1 IND SHHUV HSYO 3UHM IV — (1M 4V

SHNM TIv 3AOW3H
ANVNIE IHONUIS
AST+ OL 0 ¥03 N v

INdNI G3AN3 JIONIS ¥O4
Qyv08 a/v OL SNOLVOIJIGON

—

C

A¥3LY8 11

Qdv0g HOLINOW Y0013

Aydilive 11

Quv08 NO

A4 [90°01°C6 659NQ NOISAEA 8/ 0OV v m

v MO 1S1TILE Z9ENDC Vd OHD "L v SINIT OOV [ %M

W | 40 j£0'10728| cog-NOO-108 NOQ 335 T |05
hA

"Gddv|'NMa | ALva YIGNNN NOQ NOLLJRIIS30 a8

S3Y3LIVE ANIHLN ¥04 INI 0L 135
ONIddIHS ¥03 440 OL 13S ATIVARON

ATOF S/ 01 13S INdNI

AY3LIVE TWNYELX3 ¥O4

298N $000°F
29sn GZ18Z'88Y
OL 135 SI GORI3d
INIOd HO1INOW

|——1Z Nid

IN3NdIND3
Y3Jo¥d 1NOHIIM
| ~~— 1Snrav LON 00

F'é‘l 70 5-4‘"



SCI-TEC INSTRUMENTS INC.
BREWER OZONE SPECTROPHOTOMETER
SPECIFICATIONS FOR
CLOCK MONITOR BOARD & A/D BOARD ASSEMBLY
P/N BA-E51/B

Power Supply Requirements

+12 Vv 25 mA
+57V 50 mA
-12 Vv 25 mA

External Battery Requirements (Optional)

Voltage: 7.5 s 0.2 Volts

Current: 0 ... 3mA
Real-Time Clock Specs

+

Accuracy: 35 seconds/month

Drift: - 2 seconds/year
A/D_Specs

Analog Input Type: Single Ended

Range: 0 ... 2.5 Volts (without conditioning)

Resolution: 8 bits

Accuracy:

+
without conditioning 3 3/4 LSB
with conditioning - 27
Number of Channels: 16 (See Figure 1)

Physical Requirements

Temperature Range: . =-20°C ... +40°C
Card Rack, 3 Adjdcent Slots

Memory Address Map

(See Figure 2)

Battery Backﬁp Specs

Battery Backup Time:

SwWi Time )

INT 500 hours (typical)

OFF 0

EXT (Depends on External Battery)

Battery Type:
2 Non-Rechargeable Lithium Cells, Size AA
Board Mounted P/N BCX72-AA , Electrochem

June 1, 1984

Ciz .8 A-7-



A/D Channel
0

w0 o g o s W N

I N T
v e W N = O

Monitor Name
Brewer Temp 1

Brewer Temp 2

Brewer Temp 3

H.T. Voltage + 200
+15V Power Supply
+5V Power Supply
-15V Power Supply
+24V Power Supply
Rate Meter

Not Used

Not Used

Not Used

+5V Secondary Supply
-8V Secondary Supply
Standard Lamp Current

Standard Lamp Voltage

Typical Resolution

0.3620°C/bit
0.3620°C/bit
0.3620°C/bit
54.7 mV/bit
98.5 mv/bit
24.4 nv/bit
97.7 mvV/bit

117 mv/bit

1950 pulses/bit

24.4 mv/bit
38.8 mv/bit
10.68 mA/bit
48.5 mv/bit

A/D MONITOR INTERFACE

Nominal Reading
173

173
173
200
148
205
150
212

210
213
150
220

Fll:t 7.5.4"3




Memory Map Hex Decimal Description

FFFF 65533 Top of Memory ~] VNot
Used
~ /4 A - (E800-FFFF)
E800 "~ 59392 ' .
E7FF 59391 Control/Status
E7FE 59390 Month Real
E7FD 59389 Day Time
E7FC 59388 Hours Clock
E7FB 59387 Minutes (E7F8-E7FF)
E7FA 59386 Seconds
E7F9 59385 Freeze Circuit
E7F8 59384 : - ]
E7F7 59383 Lo : —
L '/L, Battery
e 1 Backed-Up
RAM
(EOO00-E7F7)
E000 57344 __
DFFF 57343 7
L /L N
—~ — ot
— - : Used
(0000-DFFF)
0000 0 Bottom of Memory |

"t - MEMORY MAP FOR CLOCK/MONITOR BOARD

Fla 1.5.4-4
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CA CMOS Microboard

A/D and D/A Converters

CDP18S644A, CDP18S654A <ci-7ec # 90-98-/52
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CDP18S644A, CDP18S654A

The RCA CMOS Microboard A/D and D/A Con-
verters CDP18S644A and CDP18S654A both contain
an analog-to-digital conversion system and two inde-
pendent digital-to-analog conversion systems, each
having 8-bits of resolution. The CDP18S644A is capa-
ble of both unipolar and bipolar operation. The CDP-
18S654A is capable of unipolar operation only.

These Microboards operate from a single S-volt
power supply, require minimal currents because of
their primarily CMOS design, and feature two-level
I/O address latching and decoding on board, with
selectable addresses for flexible system configurations.

The CDP18S644A and CDP18S654A are designed
for use in a Microboard computer system, are expand-
able by use of the Microboard Universal Backplane,
and are plug-in compatible with the RCA Prototyping
: Systems CDPI18S691 and CDP185692, the RCA
; CMOS Development Systems CDP185005 (CDSII)
i and CDP18S007 (CDSIII), and the RCA Microboard
Computer Development Systems (MCDS) CDPI18S-
‘93 and CDP18S694 to facilitate hardware and soft-
ware development.

The CDP18S644A and CDP18S654A differ from
the CDP18S644 and CDP18S654 only in circuit im-
provements to assure proper operation at 5 MHz sys-
tem clock.

Features

* Low power .

» High noise immunity

¢ Wide operating temperature range -40°C to +85°C

(oouuacron') ANALOG
P2

RCA CMOS Microboard
A/D and D/A Converters

~ » Expandable by use of the Microboard Universal

INPUTS
Nf2:0]
MRD 170 SELECT . 16~ CHANNEL
TPA.  ———P AND > | ANALOG
> CONTROL V"1 'MULTIPLEXER
e T
CLEAR {\
UNITY
GAIN
BUFFER
AMP
CONNECTOR
)
| .
" X DATA A/D SAMPLE
os(7:0] d BUFFERS CONVERTER AND
HOLD
92CS- 34068

Fig. 1 — Block Diagram of A/D Section
of RCA CMOS Microboard A/D and D/A
Converters CDP18S644A and CDP18S654A

D/A Section:

~® 5§ MHz capability

N[z0] :
MRD—1__3 1,0 seLECT ,
TPA—————8]  AND :
" rpa—r—— CONTROL L ’
D/A
‘ couvm>w_'
CONNECTOR
Pt _
CONNECTOR
P3

A/D Section:
e Multiplexed inputs — 16 single-ended or
8 differential
¢ Sample-and-hold circuitry
¢ 8 bits of resolution
o Scanned or fixed channel mode
¢ Straight binary or offset binary output codes
(CDP18S644A)
o Straight binary output codes (CDP18S654A)
e Unipolar or bipolar input voltage (CDP18S-
644A)
_.-®“Unipolar input voltage (CDP18S654A)
-~ o Ribbon-cable input connector

» Two independent D/A channels with 8 bits of
resolution
» Straight binary or offset binary input codes
(CDP18S644A)
» Straight binary input codes (CDP18S654A)
» Unipolar or bipolar output voltage
(CDP18S644A)
» Unipolar output voltage (CDP18S654A)
2 Ribbon-cable output connector
» QOperable from a single S-volt supply
+ Small board size (4.5 x 7.5 inches)
» Simple system interface
+ Assignable 1/0 address

Backplane
» Compatible with CMOS Development Systems
¢ Member of extensive Microboard family

otrl <
ncs-soou
Fig. 2 — Block Diagram of D/A Section of
RCA Microboard A/D and D/A Converters
CDP188644A and CDP18S654A.

Trademark(s)® Registered

Clavanmlaly Narictracdale)
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Specifications

A/D Input
No. of Channels: 16 single-ended/8 differential
Input Common Mode Range:
0V to +2.7 V (CDP18S654A)
2.7 V to +2.7 V (CDP185644A)
A/D Input Voltage Range:
Unipolar operation 0 V to +2.5 V
Bipolar operation -2.5 Vto+2.5V (CDP18S644A)

A/D Output
Unipolar operation: Straight binary
Bipolar operation: Offset binary (CDP185644A)

A/D Transfer Characteristics
Resolution: 8 bits
Conversion Time: 215 us max
Total Common-Mode Error Over A/D Input
Range (Differential Input): <1/4 LSB

A/D Accuracy
Differential Linearity: =3/4 LSB
Power Supply Sensitivity: +0.16% of full-scale
range/ % supply volts
Gain Error: Adjustable to zero
Offset Error: Adjustable to zero

D/A Output

Channels: 2 independent

Output Range:
Unipolar operation: 0 Vto +2.5V,0V10+2.56 V
Bipolar operation: -2.5 V to +2.5 V, -2.56 V to
+2.56 V (CDP185S644A)

Output Drive Capability:
Source: SOmA typical :
Sink: 10-kQ pull-down resistor to V neg.
(V neg. = 0 V on CDP18S654A, V neg. = -3.0V
on CDP18S644A)
Output impedance: 2 Q

D/A Input
Unipolar Operation: Straight binary
Bipolar Operation: Offset binary (CDP185644A)

D/A Transfer Characteristics
Resolution: 8 bits
Settling Time: (For any step size to within 1/2LSB)
15 us
D/A Accuracy
Differential Linearity: £1/2 LSB
Power Supply Sensitivity: +0.08% of full-scale
range/ % supply voits
Gain Error: Adjustable to zero
Offset Error: Adjustable to zero

MECROGSYSTE MS

Operating Temperature Range
-40°C to +85°C

Dimensions
4.5 inches x 7.5 inches (114.3 mm x 190.5 mm)
Board Pitch: 0.5 inch (12.7 mm) minimum

Power Requirements
CDP18S644A: + 5 V supply @ 50 mA typical
_CDP18S654A: + 5 V supply @ 15 mA typical

Connectors :

System Interface: Edge fingers, 44 pins on 0.156-
inch centers )

Analog Input Interface: Right-angle 20-pin header.
Berg part no. 65496-007 or equivalent. Mates
with Berg part no. 65847-021/022 or equivalent

Analog Output Interface: Right-angle 10-pin
header. Berg part no. 65496-001 or equivaient.
Mates with Berg part no. 65847-003/004 or
equivalent

Micropearg Bus Interface Signais
{Connecter P1)

The following signals are generated or received by
the CMOS Microboards, CDP18S644A and CDP-
18S654A.. For additional information on these signals,
refer to the published data for the CDP1802A CMOS
Microprocessor (File No. 1305) and to the User Man-
ual for the CDP1802 CMOS Microprocessor, MPM-
201. These signals are summarized in Tabie 1 which
gives a list of the pins and the signals for the RCA
Universal Backplane Connector (P1). The signals
marked with an asterisk (*) are those used on RCA
CMOS Microboards, CDP18S644A and CDP18S-
654A.

DB7 through DB0 — Eight bidirectional data bus
lines. Taken directly from the CPU bus, these lines
transfer the data from the CPU to the converter and
the control logic.

N0, N1, N2 — Taken directly from the CPU pins,
these lines indicate that an I/O instruction is being
executed. They are derived from the three low-order
bits of the N-register and are valid only during an 1/0
instruction. These lines are decoded to control the
transfer of data between the data bus and the RCA
Microboards CDP18S644A and CDP18S654A.

MRD — Derived from the most significant bit of the
N register, this signal defines the direction of the I/O
data transfer. A low level indicates a transfer from
memory to I/O; and a high level, a transfer fromI/Oto
memory.

T4 1.8 4O
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Table VIl — Digital Output as a Function of Input Voltage for COP18S644A and CDP18S654A

Unipolar Operation, CDP18S644A and CDP18S654A Bipolar Operation, CDP18S644A
Fraction of Digital Output Fraction of Digital Output
Analog Input Full-Scale (Straight Analtog input Full-Scale (Offset
+2.5V Full Scale Value Binary) +2.5V Full Scale Vaiue Binary)
2:490234375 V¥ FS-1.SB 11111111 2.48046875 V: FS-1LSB 1111 1111
1.875'V +3/4-FS 1100 0000 1.875.V +3/4 FS 1110.0000 ~
1.25V +1/2 FS 1000 0000 1.26 V +1/2 FS: 1100 000Q:
'0.625V +1/4 FS. 0100 0000 0.625 V' +1/4 FS ~1010°0000
03125 Vv +1/8 FS 00100000 0.3125 vV +1/8 FS 10010000 .
0.009765625 V +1 LSB 0000 0001 0.01953125 V. +1 LSB 1000 0001
ov 0 0000 0000 oV 0 1000 0000
-0.01953125 V' -1 LSB o111 11
-0.3125V -1/8 FS 01110000 -
-0.625 V -1/4 FS 0110 Q000
-1.25V -1/2'FS: 0100: 0000
-1.875V -3/4FS 0010 0000.
-2.48046875 V -FS-1LSB 0000 0001
25V -FS 0000:0000

Note: Analog input voltages given are theoretica

| center step values.

in Table VIII. Both Microboards are prelinked for
straight binary output code and an input voltage range
of 0 V to 2.5 V. The CDP18S644A is prelinked for

down. Adjusting the gain potentiometer R2, varies the
slope of the transfer function (see Fig. 4). The objective
of this adjustment procedure is to approach the ideal

offset binary output code and an input voltage range of

transfer function for an 8-bit A/ D converter.

-25Vto2s5V. Table IX
Pin Assignments for Connector P2
Q Table VI Py ——"
Digital Output/Analog Input Links Pin Single-Ended Differential
Input Voitage . 1 0 o+
Output Mode Range Link LK2. o 8 -
Straight Binary | 0 Vto 25V 2:7' Open 3 1 1+
Offset Binary | -2.5V to 2.5 V| 2.7 Closed 4 9 1-
(CDP18S644A | (CDP18S644A 5 2 2+
only) only) ° 0 2
The analog inputs, available at the right-angle con- 8 1 3-
nector P2, may be configured as 16 single-ended inputs 9 4 4+
or as 8 differential inputs. The input mode, which is 10 12 4~
determined by link LK1 (see Table IV), is prelinked for 11 5 5+
differential inputs. The pin assignments for the two i 12 13 5-
modes are listed in Table IX. 13 6 6+
; 14 14 6-
- A/D Adjustment Procacures B z S R
K . Potentiometers are provided on the CDP18S644A 17 : GND GND
and the CDP18S654A Microboards for both gain and 18 GND ; GND
offset A/D adjustments. Adjusting the offset potenti- 19 GND ; GND
! ometer, R1, moves the transfer function either up or 20 SPARE SPARE

CG 7 5. 4’—3””
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SCI-TEC Instruments Inc.

Title: MICROPROCESSOR (COSMAC) PCB ASSEMBLY RevDate:  94-02-14
Rev: 4
DCN: Drawn: Checked: Approved:  |QA App'd: Dwg No.: BA-E52
673 DF
ltem | Part/ldent Title/Description Qty | Qty | Qty | Qty | UotM | Ref Des Remarks
No. No. /B IC D
1 90-57-250 IC, Eprom, 2K x 8, CMOS 400 EA  U24U25U2,  NatMM2716Q-1
u27
2 9098150  MicroProc PCB, 4K RAM, 4.8K ROM 1.00 EA
3 7722050  Rivet, Dome Hd, 3/32"Dia x .24" Lg, Alum 2.00 EA
4 82-10-163 PCB Ejector, 1/16%, SS 200 EA
5 8809096 Resistor, Carbon, 8.2K, 1/4W, 5% 1.00 EA Rt
6 99-31-261 Wire, Hookup, #24AWG, Solid, Wht 0.08 FT
7 BM-E105 Eprom Label, Micro Brd, U24 1.00 EA
8 BM-E106 Eprom Label, Micro Brd, U25 1.00 EA
9 BM-E107 Eprom Label, Micro Brd, U26 1.00 EA
10 BM-E108 Eprom Label, Micro Brd, U27 1.00 EA
11 BD-E109 Brewer RCA Firmware Source Code - REF
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RCA COSMAC Microboard

Computer
'CDP18S601

The RCA COSMAC Microboard Computer
CDP18S601 is a versatile computer system on a single
4.5 x 7.5 inch card. The card contains a CDP1802 CPU,
a crystal-controlled clock, read-write memory, parallel
1/0 ports, a serial communications interface, power-on
reset, and expansion interface. Four on-board sockets
are provided for read-only memory enabling the user to
select 4 or 8 kilobytes of mask-programmable ROM or
EPROM, depending on the applications. Because of its
CMOS design and low current requirements, the power
supply and cooling requirements are minimal. The
CDP18S601 Microboard Computer is designed to pro-
‘vide the key hardware for various microcomputer ap-
plications allowing the designer to concentrate on the
software and special requirements of his specific ap-
plication. The CDP18S601 is plug-in compatible with
the RCA COSMAC Development System 11
CDP185005 and the RCA COSMAC CDOS Develop-
ment System CDP18S007 facilitating prototype design
and the debugging of both hardware and software.

Component Features

Central Processing Unit. The central processor for
the CDP18S601 Microboard Computer is the 8-bit
silicon-gate CMOS RCA COSMAC Microprocessor
CDP1802. The CDP1802 has 16 general-purpose
registers each 16 bits wide. Any one of these registers
may be dynamically designated as the program counter

ADDRESS LATCH
AND DECODE

Features

« Low-power static CMOS

« Operable from single 5-volt supply

« Current required—10 mA (typ.)?t

« High noise immunity

+ 2-MHz crystal clock

» Compatible with COSMAC Development Systems
» Stand-alone capability

« 4 kilobytes of read/write memory

« Sockets for 4/8 kilobytes of ROM/PROM
e Power-on reset

» COSMAC Microprocessor architecture

» Flexible memory and 1/0 expansion

20 programmable parallel 1/0 lines

« 4 flag inputs

+ Q serial data output

* RS232C or 20-mA serial 170

* 65,536-byte memory space

* 44-pin system interface

« Temperature range — 0°C to 70°C

« Small board size—4.5 x 7.5 inches

tWith CMOS ROM and RS232C serial interface.

thereby giving the system multiple program states. Each
register may also be used for data storage and as
memory pointers for subroutines, 1/0, stacks, and the
like. One register each is designated for DMA and Inter-

SERIAL
I1/0
INTERFACE

s i .

: NU G ot BUS
Aoonssé-eus‘> E

— 92CM-31449
i v . i G

PRATICR N SR & ORI

A ik

Block diagram of RCA C

OSMAC Microboard Computer CDP18S601.

Trademark(s)* Registered
Marca(s) Registrada(s)

Printed in USA {180
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rupt pointers. The CDP1802 provides a serial data out
connection, Q, and four external flag input pins, EF1
through EF4, which may be used as test and branch con-
ditions independently.

Memory. By means of eight MWS5114 RAM’s, the
CDP18S601 provides 4 kilobytes of CMOS read-write
memory. Four sockets are provided for four or eight
kilobytes of non-volatile read-only memory. RCA
CDP1834 mask-programmed CMOS ROM’s or 2708,
2758, or 2716 EPROM’s may be used in these sockets.
Each of these memory types may be placed in-
dependently in the 65,536-byte memory space on one-
kilobyte boundaries. .

1/0. By means of the CMOS programmable 170 In-
terface CDP1851, the CDP18S60! provides twenty pro-
grammable 1/0 lines. The software customizes each of
these lines as input, output, bidirectional, or bit-
programmable with or without unique ‘‘handshaking”’
signals for each application. A serial communications
interface, provided with both 20-milliampere loop and
EIA RS232C capability, is driven by the Q and EF4
serial 1/0 lines of the CPU. The baud rate and the data
format are determined by software. Edge connectors are
provided for the parallel 170 lines and the Microboard
bus interface. Right-angle header connections are pro-
vided for the serial communications interfaces.

Application

The COSMAC Microboard Computer CDP18S601
may stand alone and be operated as a complete system.
Power may be supplied through the Microboard Bus In-
terface connector or the parallel I/0 connector or wired
directly to the board. It may also be operated in con-
junction with other Microboard System components in-
stalled in any location in the five-card Microboard
Chassis (CDP18S675) or in the 2S-card Microboard
Chassis (CDP185670).

The low current requirements of the Microboard
Computer and other Microboard Systems components
permit operation from a simple, compact wall-type sup-
ply such as the CDP18S023. No cooling fans or heat
- sinks are required.

The CDP18S601 Microboard Computer may be in-
stalled in the card nest of the COSMAC Development
System 11 CDPI8S005 or the COSMAC CDOS
Development System CDP18S007 in place of the CPU
Module to facilitate software and hardware develop-
ment. This feature substantially expands the designer’s
debugging capabilities by making it possible to debug

RCA

MICROPROCESSORS

1800

the software of a specific application concurrently with
the use and testing of .the hardware on the CDS. Other
development systems allow only software debugging,
leaving it to the user to transport the software to the
hardware under test. With the final Microboard hard-
ware configuration imbedded in the COSMAC
Development System, the application software and
hardware may be operated together in the optimum
situation for analysis and improvement. For example,
RAM may easily be allocated in place of ROM, thereby
saving much time that might have been used in pro-
gramming PROM’s or EPROM’s.

Specifications

Memory Capacity

On-board RAM: 4 kilobytes

On-board ROM/EPROM: 4 sockets for up to 8
kilobytes.

Off-board Expansion: Up to 65,536 bytes in any user-
specified combination of RAM, ROM, and EPROM.

Memory Address Map
On-board RAM: Any even 4-kilobyte block.
On-board ROM/EPROM: Depending on type and
quantity of ROM’s, any 1-, 2-, 4-, or 8-kilobyte block.

1/0 Capacity

Parallel: 20 lines each programmable as input, out-
put, or bidirectional.

Serial: One input, one output, choice of 20-mA loop
or RS232C. User-programmed baud rate and format.

Operating Temperature Range
0°C to 70°C.

Dimensions
4.5 inches X 7.5 inches (114.3 x 190.5 mm)
Board pitch 0.5 inch (12.7 mm) minimum.

Power Requirements

With CMOS ROM’s, with RS232C: +5 V at 10 mA,
typical operating

With CMOS ROM’s and 20-mA loop: +5 V at 30
mA, typical operating

Optional voltages used only for RS232C interface:
+12to +15V at 8 mA, typical
~5t0 —15 Vat 8 mA, typical

-3-
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PARALLEL I/0

INTERFACE
TPA-P3 132 + v
SELA-P Mg MRO-N 5
38 MRD-N
- PB -
- S I T =
DBO-P -3% ARDY-P-P2-29 N2-P
oBI-p (33 ASTE-P P2-27
082-P ADO-P P2-25
D83 P Jg. ADI-P P2-23
DBa-P 132 Ap2-P P2-21
0BS-P --33'3 AD3-P P2-19
0B6-P l—-s- AD4~-pP P2-17
DB7- |29 Aps-p P2-I5
CLEAR-N 28 Ap6-P P2-i3
INTA-N (21 AD7-P P2- 11 LK1
H R £y
P2-9-BROY-P - -1 O—INT-N
P2-7-BSTB-P (24 gs-p p2- 8 [ic
P2-5- BO- P £ B4-p P2-6
P2-3-BI-P 122, g3. -4
21 82-p P2-i ‘O'ZC u30
L
EFI-N
la
R2
—AAA— 24c uso
10
pn Y
2MHz =
_ﬂ}__wu out ' [—EF2-N
PI-13 o
. i OPTION 29 us )& c
. +V -'—f—_l____.f erov-p—E-9 ° uso
1
v i 22pF
I H x
40! L = | 92CS-31466
5 —_———
WAIT-N
(P1-10) T e 22— OMAT-N PI-1 :
PI-60-b —zd Y39 [ OMAO-N PI-2 ol
Pi- -p 126 INT-N P~
Pi-gl gcc'oq»Z ,gg; | 33 }n':vTR-':q ,;.'-4‘” Nner 2 CUTRERT
CLEAR-N PI-5 MRD-N— %_ TPA-P P|-A Ji-3 oUT
(PI-9,P2-16) zlitggtz—ﬁ- 1 33_ Isa;P PI-B 921
Pi-J 035-P—!.% 3 fe e pi-u J2-10
Pi-H DB4-P—'— A5-P PI-T SERIAL X/0 =
<h ggg-»—'z— 122 pq-p pI-S INTERFACE J2-6
- et A
LK37 PID oen-p—:“_ 127 p2-p pr-p J2-7
8 A PI-C DBop—L3] -?g—AI-P Pi-N 42-8
e N2-p —iT) (24 po R ot Q-P—y
wl ceu EFI-N PI-i7,P2-33
::-l'i »:‘16? S - 2 E;z-m P1-18,P2-31 L RS232C 3‘2“3
- - 22 £F3-N PI-i9,P2-26 -
= -2l Fra-N - 5 out
92CS-31469 -5V/-I5 v 92CS- 31467
ALK‘S
Pi-X —a——0— EF4 ~N(P2- 24) LK36
N~/ o 7 R?
~ EF3-N—0 R8 EIA
P1-20——C—0— 412 V/4 15V (P2-34)
c D ® ; VWW—J2-2 DATA
crand & le 1 cm IN
PI-v,21 +V (5 VOLTS) (P2-30) 4 N—o £ 9 cR2 - Re
Pi- 1l -5v/-15v(P2-32) ->—¢ LAAA~ JI-8
ok I !
o 37 e
PI-2,22 (P2-2.14,18,22 AND 28 2 DATA
: =+ e Ji1-4
92C5-314¢4 %
NOTE
WIRE JUMPER WJITOBE INSTALLED
$2CS- 31468

FOR RS232C OPERATION. USE HOLES
MARKED CS

Logic diagram of Microboard Computer CDP18S601 - CPU and interface portions.

Information furnished by RCA is believed to be accurate and reliable. However, no respon-
sibility is assumed by RCA for its use; nor for any infringements of patents or other rights of
third parties which may resuit from its use. No license is granted by implication or otherwise
under any patent or patent rights of RCA.
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BREWER MKII & MKIV Spectrophotometer Maintenance Manual

BREWER REFERENCE DOCUMENTATION

Section 7.6 Optics
7.6.1 Instrument Optics C61 : 7.6.1-1
7.6.2 Foreoptics FO1 - , - 7.8.2-1
-LampF96 7622
- IRIS Actuator F106 | 7.6.2-3
- Zenith Driye F71 v 7.6.2-4
7.6.3 Spectrometer SO1 | 7.6.3-1
- Shutter Motor S11 _ _ 7.6.3-2
- Mecharﬁcal S§02 7.6.3-3
7.6.4 Photomultiplier PO1 ' 7.6.4-1
- Tube Assembly P02 . 7642
- High Speed Amp P23 7.6.4-3
- Dynode Chain P25 ‘ | 7.6.4-5

- Photomultiplier Housing Assy P42 (MKIV Only) - 7.6.4-6
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SCI-TEC Instruments Inc.

Title: BREWER COMPLETE OPTICAL ASSY Rev Date: 95-08-15
BREWER MKIMKIV Rev: 11
DCN: Drawn: Checked: Approved: QA App'd: Dwg No.: BA-C61
745 FV
ltem | Part/ldent Title/Description Qy | Qty | Qty | Qty [ UofM | RefDes Remarks
No. No. B C D
1 BA-S01 Spectrometer Assy, MK 1.00 - EA
2 BA-S01B Spectrometer Assy, MKIV - 1.00 EA
3 BA-C62 Main Support Frame 1.00 1.00 EA
4 BA-FO1 Foreoptics Assy, MKII 100 - EA
5 BA-F01B Foreoptics Assy, MKIV - 1.00 EA
6 BA-C1 Light Cover Assy 1.00 1.00 EA
7 BA-W52 Thermistor Assy 1.00 1.00 EA
8 BA-PO1 Photomultiplier Housing Assy, MKII 1.00 -~ EA
9 BA-P42 Photomultiplier Housing Assy, MKIV - 1.00 EA
10 BAP44 Filterwheel #3 Housing Assy - 1.00 EA
11 BM-C70 Options Connector Bracket 1.00 1.00 EA
12 85-10-150 Adhesive, Sealant, RTV 1.00 1.00 ML Dow Coming 3145
13 81-90-620 Connector Slide Lock Post 3.00 3.00 PR
14  83-79-072 Screw, 6-32 x 5/8°Lg, Skt Hd Cap, SS 1.00 1.00 EA
15 83-87-211 Screw, 10-32 x 5/8"Lg, Fit Hd Hex, SS 1.00 1.00 EA
16 83-87-194 Screw, 8-32 x 1/2'Lg, Fit Hd Hex, SS 1.00 1.00 EA
17 83-79-070 Screw, 6-32 x 1/2°Lg, Skt Hd, Hex, S 200 200 EA
18 83-79-114 Screw, 10-32 x 1/2*Lg, Skt Hd Cap, SS 200 - EA
19 83-79-119 Screw, 10-32 x 1"Lg, Skt Hd Cap, SS 400 - EA
20 83-95-607 Washer, #10, Internal Tooth Lock, SS 6.00 4.00 EA
21
22 83-95-749 Washer, #6, Split Lock, SS 3.00 3.00 EA
23 83-79-122 Screw, 10-32 x 1-1/2"Lg, Skt Hd Cap, SS - 4,00 EA
24 83-95-750 Washer, #8, Split Lock, S8 - 6.00 EA
25 83-79-084 Screw, 8-32 x 1/2°Lg, Skt Hd Cap, Hex, SS - 6.00 EA
Page 1 of 1 Flia 1.6.1-
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SCI-TEC Instruments Inc.
Title: FORE OPTICS ASSY RevDate:  94-02-18
Rev: 8
DCN: Drawn: Checked: Approved:  [QA App'd: Dwg No.: BA-FO1
674 RKF
ltem | Parvlident Title/Description Qy [ Qy | Qty | Qty { UoftM{ RefDes Remarks
No. No. /B G { D
1
2 BAF0O4 Front Optics Tube Assy 100 1.00 EA
3 BA-F06 Rear Optics Tube Assy 100 1.00 EA
4 BA-FO08 Fitter Wheel Housing Assy 100 - EA
5 BA-F088B Filter Whee! Housing Assy - 100 EA
6 BAF9% Calibration Lamp Assy 1.00 1.00 EA
7 BA-Fi06 Iris Actuator Assy 100 1.00 EA
8
9 8190630 Lock, Connector, Slide Retaing 200 200 EA
10 50-10-030  Stepper Motor 200 200 EA
11 8885653  Gear, 48P, 20Deg Pitch, Nylon 200 200 EA
12 8146-124  Connector, 'D', 15 Pin 200 200 EA
13
14
15 83-79-048  Screw, #4-40 x 5/16"Lg, Skt Hd Cap, SS 400 4.00 EA
16 83-95-748  Washer, #4, Split Lock, SS 400 4.00 EA
17 83-79-047  Screw, #4-40 x 1/4"Lg, Skt Hd Cap, SS 400 4.00 EA
18 83-51-786  Screw, #6-32 x 5/8°Lg, Bin Hd Hex, SS 200 200 EA
19
20 83-95604  Washer, #4, Internal Tooth Lock, SS 400 4.00 EA
21 8395605  Washer, #5, Internal Tooth Lock, SS 200 200 EA
Page 1 of 1
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SCI-TEC Instruments Inc.
Title: SPECTROMETER ASSEMBLY RevDate:  93-05-21
Rev: 7
DCN: Drawn: Checked: Approved: | QA App'd: Dwg No.: BA-S01
652 GN LV
ltem | Part/ident Title/Description Qy | Qty | Qty [ Qty [UofM| RefDes Remarks
No. No. B | /€| D
1 BA-S02 Spectrometer Mechanical Assy 100 1.00 EA
2
3 BA-St1 Shutter Motor Assy 100 1.00 EA
4 BA-S51 Grating Support Assy, 1800 Line 100 - EA
5 BA-S51/B Grating Support Assy, 1200 Line - 100 EA
6 BM-S42 Correction Lens 100 1.00 EA
7 TP-BA-S01  Acceptance Test Record, Spect Assy - - REF
8 LP-BA-S01  Optical Frame Alignment Proc, Spect Assy - REF
9 BM-S47 Spherical Mirror 100 1.00 EA
10
11 9810010  Sheet, Closed Cell Neoprene, 1/16%, Adh Back2.00 2.00 S
12 8395830  Washer, Flat, 1"OD x 3/16"ID x .015"Thk, Nylo 1.00  1.00 EA
13 83-78022  Screw, #4-40 x 1/2°"Lg, Skt Hd Cap, Nylon 400 4.00 EA
14 83-40-237 Nut, #4-40, Hex, Nylon 400 4.00 EA
15
16 85-10-145  Adhesive Sealant (Loctite 242) 0.10 0.10 ML
17
18  83-79-049 Screw, #4-40 x 3/8"Lg, Skt Hd Gap, SS 200 200 EA
19 83-79068  Screw, #6-32 x 3/8"Lg, Skt Hd Cap, SS 100 1.00 EA
20 83-79-051 Screw, #4-40 x 1/2"Lg, Skt Hd Cap, SS 400 4.00 EA
21 8395748  Washer, #4, Split-Lock, SS 6.00 6.00 EA
22 8395605  Washer, #6, Internal Tooth, SS 100 1.00 EA
Page 10f 1
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BREWER MKI!I & MKIV Spectrophotometer Maintenance Manual

BREWER REFERENCE DOCUMENTATION

Section 7.7 Brewer Options

7.7.1 Option B - Azimuth Pointing System
- Azimuth Tracker and Stand

- Azimuth Tracker Unit Schematic C91

- Azimuth Tracker Board Assy C99

- Azimuth Tracker Board Schematic

- Azimuth Motor Wiring W20

- Azimuth Power Supply Specifications

7.7.11
7.7.1-2
7.7.1-3
7.7.1 -4
7.7.1-56

7.7.1-6

Reference Acceptance Manuall Sec 2.1 thru 2.5 for setup and maintenance infor-

mation.

7.7.2 Option C - UVB F81

7.7.2-1

Reference Fig 7.1-5 of this manual for further information on Option C.
CAUTION: Quartz Hemisphere (UVB Dome) is fragile. Ensure UVB Dome is re-
moved and packed separately when the Brewer is transported.
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CONVERTER
CONCEPTS2

FEATURES

* 50 Watt Switching Power Supply

* Single, Dual and Triple Output

* AC/DC or DC/DC Models Available

* Best Low DC Input-High Power Output Ratio
* Overvoltage Limit Protection

* UL Recognized

SPECIFICATIONS

Efficiency AC Input:

Single Output: 75% Typical 70% Min.

Multiple Qutput: 70% Typical 65% Min.

Efficiency DC Input:

Single Output: 75% Typical 55% Min.

Multiple Output: 70% Typical 50% Min.

Turn-On Overshoot: None

Turn-On Surge Current: Limited by active soft-start to 5A 1st cycle
Turn-On Time: 100 msec.

Hold-Up Time: 90 VAC Input (low line) 12 msec.

115 VAC Input (nominaf line) 20 msec.

250 VAC Input 180 msec.

Ripple: 20 mV pk-pk Max.

Switching Noise: 2 MHz @ 20 kHz Rep. Rate; 100 mV pk-pk or 1%
Transient Response: 0.5V excursion for 50% to 100% or 100% to 50%
load change with return to regulation in 2 msec. Load change 1 A/u sec.
Operating Temp: ~20°C to +80°C Base Plate Full Load. -20°Cto
+55°C Free Air Full Load. Derate linearly to 50% output at 80°C

T ECHNOLOGY
- VT 50/VX 50

" TECHNICAL |
.. _DATA

ScI-TeEc ¥ 87-50 -088
(VT80 - 14 ~-/0/XA)

Shock & Vibration: Designed to withstand normal commercial shock
and vibration conditions.

Short Circuit Protection: Current limited for overioad and short circuit
protection.

Multiple Output Regulation Specifications:

Regulation: Line, All Outputs: .3%

Regulation: Load, Output No. 1: 20% Load—Full Load 1%

Regulation: Load, All Other Outputs: 50 ma—Full Load 15%

% of Full Load Current

Temperature Coefficient: 0.02%/°C Output #1 load current 20 35 50 75 100
Storage Temp: ~55°C to +85°C Each Auxiliary load current 50 75 100 | 100 | 100
Isolation:
20tatan Size: VT 50 2.063" x 4.187" x 863" (52.4 x 106.4 x 204.8 mm)
Input Size: VX 50 2.125" x 3.581" x 8.000" (54.0 x 91.0 x 203.2 mm)
Hipot AC DC Weight: 2.0 Ibs. (0.91 kg)
Input to Output | 1.5kVAC | 250 VDC
Inputto Case | 1.5kVAC | 250 VDC
Outputto Case | 250 VDC | 250 vDC
MECHANICAL DIMENSIONS
VT 50 OPEN FRAME VX 50 HEATSINK ge
& ENCLOSED MODULES 00 MODULES 4.500 1750 Ng
Four No. 8 mounting ﬁﬁﬁﬁ@ [ [143)) T a5,
screws recommended — / tA At "
Optional remote sense and shutdown terminals - Q §
2-56 spade lug terminal block -3
. +A Ae
N —
f ) .
2 2063 8.063 Hole A: Tapped to 6-32 (4) for mounting
S 24y ] (2048) ]
| i — = —Y
i A ° = 0o = == o BEaa— B
8= 1y |38 - = == .
. L= e}
2“ + = S . = 0 — [ ) E g =3
< b3 = = = o =
& 8 ae = o0 &> = = N <
- [-——% (=) — > H o =
« |~ [——-} > — g =4 SN
0 o e = °| & 8 2
0.093 1. 2125 L
(2.4) (1143) (452 (54.0)

FiG

Dimensions shown in inches. Dimensions in parentheses ( ) indicate millimeters. Tolerance 1 0.010 (0.3 mm) unless otherwise noted. 7 7' /— 6

(910 +£08)



VT 50/VX 50
TERMINATION OPTIONS

Vi
w;!

CONVERTER industrial Parkway * Pardeeville, WI 53954

(608) 429-2144 - TWX: 910-280-2630

CONCEPTS2 T1ol-Freo B00/253-5227

ScI-Tec #87-50-088 (VT 50-141-10/XA)

SQUARE PINS (OPTIONAL) 4-40 TERMINAL BLOCK REMOTE SENSE AND
(STANDARD) LOGIC SHUTDOWN
0.156" LS
18 +| |e— (396 mm) Typ. 1 I RS 1 e
SERENEUEGEENE B & B | =
n" s|elelele|ele8|8|8 slelels
L 283" N S
r* (71,88 mm) ! 1 2 34 5 6 7 8 91 1 2 3 4
18. V3 Output 9. Chassis TYPICAL
17. V4Output 8. Keyslot
16. V4 Output 7. —Vinput 1. V3 Output 6. Chassis ~
15. V2 Output 6. NC 2. V4 Output 7. = DC input 1. RS +
14. V2 Output 5. +Vinput 3. V2 Output 8. +DCinput 2. RS -
13. V1 Qutput 4. NC 4. V1 Output 9. AC Input 3 LS+
12. V1 Output 3. AC Input 5. Return 10. AC input 4. 1S -
11. Ground 2. NC
10. Ground 1. AC Input Caution:
Shutdown Current 20mA max.
INPUT AND OUTPUT RANGES
INPUT VOLTAGE RANGE (SERIES SPECIFIC)
-input ' linput Voltage Ra i Model No.” -{ - Outpu s | Ampe | Adjustment
Option | ~AC Z=#{User Provided) .. 24 1.6-8 4 10%
1 90-250 44-440 1.0A Slow Blow Fuse . \'74 +12 .05-1 + 5% Fixed
2 10.0A Slow Blow Fuse 26 \'Al +12 .6-3 + 10%
3 50A Slow Blow Fuse v3 -12 -05-1 + 5% Fixed
27 Vi +15 4-2 +10%
V3 -15 .05-1 + 5% Fixed
OUTPUT RANGE (SERIES SPECIFIC) 32 Vi +5 1.2-6 +10%
" Model No. | ‘Output--:|" Nolts ¢ T S Adiustmen:.. v2 +12 -.08-1 4 5% Fixed
1a v3 -5 .05-1 + 5% Fixed
- 34 v +5 1-5 +10%
16 Vi +12 0-5 £10% v2 +12 | .05-1 +5% Fixed
17 vi +15 0-4 £10% v3 -12 .05-1 + 5% Fixed
18 V1 +28 0-2 +10% 37 Vi +5 1-5 +10%
22 V1 +5 1.89 +10% v2 +15 .05-.8 + 5% Fixed
V3 -5 .05-1 + 5% Fixed V3 -15 .05-.8 + 5% Fixed
SELECTING A UNIT: VT 50/VX 50
o | Sroag 1 {eonp? €ROUP2
X | X | X |- x | x /[ x[Xx Senss fdoun; Deiect)  OFTIONS |
A IS A
1 2 1 0 0 A A
2 4 2 Open | Termina! ] 8 8 * L d
3 6 3 Frame | Block c c c e c .
X 7 ] 0
Heat 8 1 1 E E 0 2 0 e
Sink Enclosed | Square F F E L L E hd hd
(open See | See Pin 6 6 F . F ° .
frame series | series 2 H
only) specific |specific PC. 2 t e . ol \J hd hd hd
output | input Board | Wire J H . ° X NoOptions
fange | range Holes K 1 . .
Only
See See J [ ° 3
group1 | group2 K e | o °
chart | chart X NoOptions

For all U.L. recognized products, the application criteria is available at customer request. This material will give additional guidelines for installation and
operation as per Underwriters Laboratory.
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