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Overview

Introduction

This manual contains service information for the Tektronix 2630 Fourier Analyzer for
use by Tektronix service personnel who are familiar with 2630 operation.

Maintenance Philosophy

This product is maintained using field-replaceable units. The Field Replaceable Unit
(FRU) is the lowest unit or assembly that is replaceable in the product, either at the
installed site or in the repair center.

In troubleshooting a problem, isolate and replace the FRU only. The 2630 can then
return to use while the faulty card or assembly is returned to the factory for repair. The
FRUs in the 2630 are:

Description Part Number

FXP (Fixed Point Processor) Board 671-0625-00

DFE (Digital Front End) Board 671-0624-00
DBE (Digital Back End) Board 671-0626-00
MBD (Mother) Board 671-0623-00
DIO (Digital I/O) Board 671-0969-00
PI (Parallel Interface) Board 671-0970-00
LED Board 671-0971-00
Power supply 118-7767-00
Fan 119-3194-00
Line Filter 119-3195-00
AC Module 118-7766-00
Do not replace:

Components that are soldered in place
Cable connectors (replace the cable)
Chip sockets (replace the board)
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Handling Printed Circuit Boards

Be careful when handling printed circuit boards to prevent static electricity from
destroying the components. Observe the following precautions:

1 Before removing or installing a board, always turn off the power to both the 2630
and the host computer. :

2 Leave the board in its anti-static bag until it is needed.

3  Whenever the board must contact another object, such as a table or bench,
reference yourself to the object first.

4 Whenremoving a board from its anti-static bag, reference yourself to the bag by
holding the bag at the opening. Remove the board from the bag by holding the
board along its outer edge.

5 When installing a board into the unit, reference yourself to the unit by placing
your free hand on the chassis.

6 When passing the board to another person, hold the board in one hand and make
contact with the other person with your free hand. Continue contact with the
other person until the other person is holding the card.

Service Precautions

The following service precautions are for qualified service personnel only.

Do Not Service Alone

Do not perform internal service or adjustment of this product unless another person
capable of rendering first aid and resuscitation is present.

Use Care When Servicing with Power On

Dangerous voltages exist at several points in this product. To avoid personal injury, do
not touch exposed connections or components while power is on.

Disconnect power before removing protective panels or replacing components or
assemblies.
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Power Source

This product is intended to operate from a power source that does not apply more than
250 voits rms between the supply conductors or between either supply conductor and

ground. A protective ground connection by way of the grounding conductor is essential
for safe operation.
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Introducfion

This section contains:

¢ A problem determination guide. The problem determination guide is a list of
symptoms and probable causes of the more common 2630 problems.

» Test procedures for the system and the individual boards within the system.

e Power supply adjustment procedure.

Problem Determination Guide

The following guide lists some of the more common 2630 problems with possible causes
and suggestions of things to check.

Symptom : Action

Power indicator does not come on; fan does 1. Check the line fuse (see Section 3).

not turn.
2. Check the power supply (see Adjusting the
Power Supply in this section).

Power indicator does not come on; fan turns. 1. Check the Power indicator.
2. Check the power supply (see Power Supply
Check in this section)

Input channels will not calibrate (none of 1. Check the output channel for dc offset.

the four) ' Perform the DBE Board Test Procedure in this
section.
2. Replace the DBE Board.

ACTIVE indicator does not flash (about 1. Check serial interface cable connection.

once per second).
2. Check that host computer is powered up.




Corrective Maintenance

2630 System Test Procedure

The following test procedure verifies proper operation of the entire 2630. To perform
this procedure, you must be familiar with 2630 operation as described in the 2630
Fourier Analyzer User’ s Guide.

Equipment Requirements
~ This test procedure requires the following equipment:
« Host computer (IBM PC or equivalgnt)
* Digital multimeter (DC volts and AC volts, 1 percent accuracy)
* Special test cable (part number 100-109704-00)

¢ Small screwdriver (preferably non-metallic)

2630 test setup diskette (part number 100-109704-00)

A DBE (Digital Back End) Board (if the 2630 doesn’t already have one)

* Option 2H (two channel zoom) for a two- channel system or Option 3H (four
channel zoom) for a four-channel system

If the 2630 system test setup files are not on the host computer hard disk, copy the files

from the test setup diskette into the Instrument Program directory using the DOS
command:

*

copy *.*

Test Setup

1  Turn off the 2630 and disconnect the ac power cord.
2 Remove the 2630 cover. See Section 3.
3 Connect ac power to the 2630. Do not turn on power yet.

4 Connect the interface cable between the 2630 Primary Port and the host computer
serial port.

5  Turn on the host computer and the 2630. The 2630 Power indicator should be on
and the Active indicator should begin blinking. If not, troubleshoot the problem
with the Problem Determination Guide at the front of this section.
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Power Supply Check

6

Measure the +5-volt power supply. Connect the DVM to U48 pin 20 (+) and
TP-16 (-) on the DFE Board (see Figure 2-1). The voitage must be between 4.9
and 5.1 volts (Table 2-1). If the voltage is outside of this range, see Adjusting the
Power Supply in this section.

Measure the +15-volt power supply. Connect the DVM between U23 pin 4 (+)
and TP-16 (-) on the DFE Board. The voltage must be between 14.85 and 15.15
volts (Table 2-1). If the voltage is outside of this range, see Adjusting the Power
Supply in this section.

/Pin11(-15V)

Figure 2-1. Power Supply Test Points
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8 Measure the -15-volt power supply. Connect the DVM between U23 pin 11 (-)
and TP-16 (+) on the DFE Board. The voltage must be between -14.85 and
-15.15 volts (Table 2-1). If the voltage is outside of this range, see Adjusting the
Power Supply in this section. '

Table 2-1. Power Supply Voltages

Supply Test Points Acceptable Range
+5V + U48 Pin 20 4.90to 5.10
- TP-16
+15V + U23 Pin 4 14.85to 15.15
- TP-16
-15v -U23Pin 11 14.85 to 15.15
+ TP-16

System Initialization

This procedure assumes that the host computer is initialized and that the directory
containing the Instrument Program is the active directory.

9  Start the Instrument Program (enter "IP"). The host computer downloads code to
the 2630 and the Transfer indicator blinks.. After initialization, the Instrument
Program appears on the host screen.

10  Use the Instrument Program STORAGE function to call up the STUP file. When

the stored file loads, the upper display shows a 500 Hz sine wave in the time
domain. The lower display shows an ASPEC of the sine wave.

Verify Output Channel Calibration
Before making any measurements, you must verify the output channel calibration.
11  Set the output frequency for 500 Hz and the output voltage for 10 volts.

12  Set the DVM to the 20-volt ac range and check the voltage at the 2630 Output
connector. The output voltage must be between 7.00 and 7.14 volts. If the
voltage is outside of this range, discontinue system verification and perform the
DBE Test Procedure in this section.

2-4
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Common Mode Rejection

The following tests verify the common mode rejection for Input channels 1 through 4. If
any of these tests fail, discontinue the system test procedure and perform the DFE Test
Procedure in this section.

13
14

15

16
17

18

19

20

Gain and Offset

21

22

23

Use the Instrument Program STORAGE function to call up the CMRTST file.

Connect the special test cable (100-100034-00) between the 2630 Output
connector and Channel 1 Input connector. This cable has a phono jack and BNC
connector on one end. This end plugs into the Input connector.

Check the 500 Hz spectral line on the lower display. The line must be less than
-75 dB.

Disconnect the special test cable from Channel 1 and connect it to Channel 2.
Change the lower display to Ch=2.

Check the 500 Hz spectral line on the lower display. The line must be less than
-75 dB.

If the 2630 has four channels, repeat steps 16 through 18 for Channels 3 and 4.

Disconnect the special test cable from the 2630.

Press "Q" on the host computer keyboard. The Instrument Program will be
replaced by a menu.

Press "W". The 2630 gain and offset measurements for all the channels will
display in about 10 to 20 seconds.

The gain factors should be between 0.95 and 1.05. Offset measurements should
be between -100 and +100.

Press "C" to continue.
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Filter Phase Matching

Triggering

24

25

26

27

28

29

30

31

32

Use the Instrument Program STORAGE function to call up the PHTST file.

Press "R" on the host keyboard to run an averaged transfer function.

NOTE: After you press R, wait for the Run indicator to turn off indicating that
averaging is completed.

The lower display shows phase matching between Channels 2 and 1 and should
vary less than plus or minus 1 degree.

The upper display shows filter ripple matching betweeh Channels 2 and 1 and
should vary less than plus or minus 0.1 dB.

If the 2630 has four channels, proceed to step 27. If the 2630 has two channels,
proceed to step 29.

NOTE: In the following steps, every time you change the channel selection for
the upper and lower display, you must enter Y to reset the proper Y-axis
calibration for the lower display and Alt-Y for the upper display.

Change the upper and lower displays to Ch=3/1 and repeat Step 25 to measure
Channel 3.

Change the upper and lower displays to Ch=4/1 and repeat Step 25 to measure
Channel 4. '

Use the Instrument Program STORAGE function to call up the TRGTST file.
The upper display is set for channel 1 and displays a sine wave. The trigger
mode is set for channel 1 and Auto.

Adjust the Instrument Program trigger mode + and - slope selector and level
controls and observe that the sine wave triggers at the appropriate level and slope
as you change the settings.

Change the upper display and trigger source to channel 2 and repeat Step 30.

If the 2630 has four channels, repeat Step 30 for channels 3 and 4.
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AC/DC Coupling
33

34

35

36

37
38
39

Use the Instrument Program STORAGE function to call up the CPLGTST file.

Connect Channel 1 input to the Output connector with a coax cable. The lower
display shows an ASPEC of a 1 Hz sine wave.

Using the cursor, measure and record the 1 Hz sine wave level.

Change the coupling of the lower display from DC to AC. The level of the sine
wave at 1 Hz should reduce by at least 1 dB.

Change the lower display to Ch=2 and connect the Output to Channel 2.
Repeat Steps 35 and 36.

If the 2630 has four channels, repeat Steps 35 and 36 for channels 3 and 4.

Harmonic Distortion

This test requires the Zoom Option. -

40
41
42

43

44
45

46

Use the Instrument Program STORAGE function to call up the HDTST file.
Connect the Output to Channel 1 input.
Press "R" on the keyboard to run an ASPEC average.

Observe the spectral line at 10 kHz in the Zoom ASPEC on the lower display.
There should be no harmonics greater than -76 dB.

Connect the Output to Channel 2 input.
Change the lower display to Ch=2 and repeat steps 42 and 43.

If the 2630 has four channels, repeat steps 42 and 43 for channels 3 and 4.

2-7
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Zoom
This test requires the Zoom Option.

47  Using the 2630 Storage mode, call up the ZMTST file.

48  Observe the lower display for a zoom ASPEC of a noise spectra with 50 Hz
bandwidth on either side of 6000 Hz.

49 Use the OUTPUT controls to change the bandwidth of the shaped random noise
from 500 Hz to 50 Hz.

50 Observe that the width of the spectral shape on the lower display gets narrower.

51 Use the FREQUENCY controls to change the bandwidth from 1 kHz to 500 Hz.

52  Observe that the width of the spectral shape on the lower display gets wider.

53 Change the lower display to Ch=2, use the OUTPUT controls to change the
bandwidth of the shaped random noise to 50 Hz, and use the FREQUENCY
controls to change the bandwidth to 1 kHz.

54  Repeat Steps 48 through 52 for Channel 2.

55  If the 2630 has four channels, repeat Steps 48 through 52 for Channels 3 and 4.

Digital Filters

56 Use the Instrument Program STORAGE function to call up the DIGFLT file.

57 Change the upper display to Ch=1. If this is a four channel system, change the
lower display to Ch=3.

58 Observe both displays and decrease the bandwidth from 20 kHz in steps to 20
Hz, ensuring that the ASPEC is flat across the band. (The input is random noise.)
Allow enough time between steps for the 2630 to complete the ASPEC for each
frequency range.

2-8
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Mother Board Test Procedure

The following test procedure verifies proper operation of the 2630 Mother Board. To
perform this procedure, you must be familiar with 2630 operation as described in the
2630 Fourier Analyzer User’s Guide.

Note: Perform this test only if the 2630 System Test Procedure fails and you suspect a
problem with the Mother Board.

Equipment Requirements

This test procedure requires no special equipment.

Test Setup

Test Procedure

With the 2630 power off and the power cord unplugged, remove the 2630 cover
(see Section 3).

Disconnect the flat ribbon connectors between the Mother Board and the FXP,
DFE, and DBE Boards.

Make sure that the Mother Board jumpers at locations J8, J9, and J10 are
installed.

Plug in the 2630 and turn on both the 2630 and the host computer. The 2630
Power indicator should be on and the Active indicator should be blinking.

Press and hold the Reset switch on the Mother Board. The Active indicator
should not blink (it should either stay on or off).

Release the Reset switch. The Active indicator should Begin to blink.

If the Active indicator does not blink:
» Check the serial interface cable between the 2630 and the host computer.
* Check that the host computer is powered up.

On the host computer, select the directory where the Instrument Program is
located, but do not start thc Instrument Program.
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8 Enter the following commands:

tomon -k

e
XQ
You should see the following message on the monitor:
mem ends at 80000
FXP ERR1
DFEM ERR5
DFE1l ERRO

No DFE2
No DBE OR DBE ERRI1

9  Start the memory diagnostic with the following command:
xm

The memory diagnostic takes 10 to 12 seconds per pass. The messages are self
explanatory. -

10  After five successful passes, press Ctrl-C to terminate the diagnostic.

If the Mother Board successfully passes all of the tests, the board is probably okay. If the
Mother Board fails any of the tests, replace the Mother Board.

2-10
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FXP Board Test Procedure

The following test procedure verifies proper operation of the FXP (Fixed Point
Processor) Board. To perform this procedure, you must be familiar with 2630 operation
as described in the 2630 Fourier Analyzer User’s Guide.

Note: Perform this test only if the 2630 System Test Procedure fails and you suspect a
problem with the FXP Board.

Equipment Requirements

Test Setup

FXP Test

This test procedure requires the following equipment:

* The host computer

* 2630 Setup Diskette 100-109704-00

 Safety glasses
NOTE: To successfully test the FXP Board, all of the other boards in the 2630 must be
okay. If you suspect any of the other boards, either replace the questionable board or do
not run this test. '
If the 2630 system test setup files are not on the host computer hard disk, copy the files
from the test setup diskette into the Instrument Program directory using the DOS

command:

copy *.*

1  Turn on both the 2630 and the host computer.

2 Call up the Instrument Program on the host computer.

3 Use the Instrument Program STORAGE function to call up the STUP file. The
upper display should show the ASPEC of the sine wave.

4  Check that the sine wave has no anomalies.

If the FXP Board successfully passes the above test, it is probably okay. If the FXP . -
Board fails the test, replace the board.
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DFE Board Test Procedure

The following test procedure verifies proper operation of the DFE (Digital Front End)
Board. To perform this procedure, you must be familiar with 2630 operation as described
in the 2630 Fourier Analyzer User’s Guide.

NOTE: Perform this test only if the 2630 System Test Procedure fails and you suspect a
problem with the DFE Board.

This procedure tests only one DFE Board, on channels 1 and 2. If you have a

four-channel 2630, you should perform this test on both DFE Boards. To test the second
DFE Board, substitute channels 3 and 4 for channels 1 and 2 in the following procedure.

Equipment Requirements
This test procedure requires the following equipment:
* The host computer
« The optional Output Channel (the DBE Board)

* Option 2H (two channel zoom) for a two- channel system or Option 3H (four
channel zoom) for a four-channel system

* Small screwdriver

* Special test cable (part number 100-100034-00)

* 2630 Test Setup Diskette (part number 100-109704-00)

 Safety glasses
If the 2630 system test setup files are not on the host computer hard disk, copy the files
from the test setup diskette into the Instrument Program directory using the DOS
command:

copy *.*

Test Setup

1  With the power off, remove the 2630 cover (see Section 3).
2 Make sure that the DFE Board jumpers at locations J7, J8, and J9 are installed.
3 Turn on the 2630 and the host computer.

4 Start the Instrument Program.

2-12
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Common Mode Rejection Adjustment

5

6

Use the Instrument Program Storage feature to call up the CMRTST file.
Connect the special test cable (100-100034-00) between the 2630 Output
connector and Channel 1 Input connector. This cable has a phono jack and BNC
connector on one end. This end plugs into the Input connector.

Use the Cursor mode on the lower display to show the ASPEC of Channel 1 and
adjust R201 on the DFE Board until the 500 Hz line is as small as the adjustment
will allow (below -80 dB). See Figure 2-2.

Remove the special test cable from Channel 1 and connect it to Channel 2.

Set the lower display to Ch=2 ASPEC i.

R201 R202
Common Mode Rejection Adjustment

Figure 2-2. DFE Board Common Mode Fn‘ejectionA Adjustments
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10  Adjust R202 on the DFE Board until the 500 Hz line on the display is less than
-80 dB.

11 Disconnect the special test cable from the 2630.

Gain and Offset

12 Press "Q" to exit the Instrument Program, then press "W". The program will
calibrate the 2630 and create or update the calibration file.

‘When through, the program displays the gain and offset values for all of the
attenuator settings.

13  Check that the attenuator measurements are between 0.95 and 1.05.

14  Check that the offset measurements are between -100 and +100.

Filter Ripple

15 Press "C" to return to the Instrument Prograni.
16  Use the Instrument Program STORAGE function to call up the FLTTST file.
17 Connect a jumper between TP-24 and TP-9 on the DFE Board. See Figure 2-2.

18  Press "R" to run the test. The lower display (Y-axis -11 dB to -13 dB) displays
the Channel 2 filter ripple. The ripple should not vary more than 0.3 dB.

19 Remove the jumper from TP-24 and TP-9.

Filter Phase Matching
20  Use the Instrument Program STORAGE function to call up the PHTST file.

21  Press "Y" to set the lower display to plus or minus 1 degree, then press Alt-Y to
set the upper display to plus or minus 1 degree.

22 Observe the lower display and adjust R203 and R204 until the phase delta from
dc to 20 kHz is less than plus or minus 1 degree (you will have to run an average
after each adjustment). See Figure 2-3.

23  Using the cursor in the upper display, find the highest and the lowest reading
between 50 Hz and 20 kHz. The delta should be less than 0.2 dB.
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Filter Phase Match Adjustment
R203 " R204

Figure 2-3. DFE Board Filter Phase Match Adjustments

Harmonic Distortion
This test fequires the Zoom Option.
24  Use the Instrument Program STORAGE function to call up the HDTST file.
25  Connect Input Channel 1 to the Output channel with a coax cable.

26  Press R torun. The ASPEC a of the sine wave at 5 kHz on the lower display
should show no harmonics greater than -76 dB at 10 kHz and 15 kHz.

27 Remove the coax cable from Input Channel 1 and connect it to Input Channel 2.

28 Change the lower display to Ch=2 and observe the same results as in Step 26.
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AC/DC Coupling
29  Use the Instrument Program STORAGE function to call up the CPLGTST file.
30 Remove the coax cable from Input Channel 2 and connect it to Input Channel 1.

31 Using the cursor, measure and record the amplitude of the 1 Hz spectral line on
the lower display.

32 Change the coupling from DC to AC and check that the amplitude of the spectral
line is down at least 1.0 dB.

33 Change the lower display to Ch=2.
34 Remove the coax cable from Input Channel 1 and connect it to Input Channel 2.

35 Change the coupling from AC to DC and measure and record the spectral line at
1 Hz.

36 Change the coupling from DC to AC and check that the amplitude of the spectral
line is down at least 1.5 dB.

Trigger
37  Use the Instrument Program STORAGE function to call up the TRGTST file.
38 Set the trigger mode to Auto and check that the sine wave on the upper display
triggers on both slopes and at all levels.
39 Change the upper display to Ch=2 and the trigger source to Ch2.
40 Change the trigger slope and observe that the sine wave triggers on the new slope
setting.
Zoom

This test requires the Zoom Option.
41  Use the Instrument Program STORAGE function to call up the ZMTST file.

42  Observe the lower display for a zoom ASPEC of a noise spectra with 50 Hz
bandwidth on either side of 6000 Hz.

43 Use the OUTPUT controls to change the bandwidth of the shaped random noise
from 500 Hz to 50 Hz. _
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44 Observe that the width of the spectral shape on the lower display gets narrower.
45 Use the FREQUENCY controls to change the bandwidth from 1 kHz to 500 Hz.
46 Observe that the width of the spectral shape on the lower display gets wider.

47 Change the lower display to Ch=2, use the OUTPUT controls to change the
bandwidth of the shaped random noise to 50 Hz, and use the FREQUENCY
controls to change the bandwidth to 1 kHz.

48 Repeat Steps 42 through 46 for Channel 2.

49 If the 2630 has four channels, repeat Steps 42 through 46 for Channels 3 and 4.

If the board successfully passes all of the above tests, it is probably okay. If it fails any of
the tests, replace it.

DBE Board Test Procedure

The following test procedure verifies proper operation of the optional DBE Board.
Before performing this procedure, you must be familiar with 2630 operation as described
in the 2630 Fourier Analyzer User’s Guide. :

NOTE: Perform this test only if the 2630 System Test Procedure fails and you suspect a
problem with the DBE Board.

Equipment Requirements
This test procedure requires the following equipment: B

* Host computer (IBM PC or equivalent)

Option 2H (two channel zoom) for a two- channel system or Option 3H (four
channel zoom) for a four-channel system

Small screwdriver

Digital multimeter (DC volts and AC volts, 1% accuracy)

2630 test setup diskette (part number 100-109704-00)

Safety glasses

If the 2630 system test setup files are not on the host computer hard disk, copy the files
from the test setup diskette into the Instrument Program directory using the DOS

command:
copy *.*
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Test Setup

1 With the 2630 power off, remove the 2630 cover (see Section 3).

2  Make sure that DBE Board jumper J1 is installed.

3 Power up the 2630 and the host computer and start the Instrument Program.
DBE Calibration

4  Use the Instrument Program STORAGE function to call up the STUP file.

5 Observe the 500 Hz sine wave in the upper display.

6  Set the output of the sine wave for 10 volts.

7  Measure the 2630 output jack with the DVM set for AC on the 20-volt range.

8 Adjust R101 on the DBE Board until the voltmeter reads between 7.00 and 7.14
volts. See Figure 2-4.

If you are unable to adjust the voltage to within the specifications, continue with
Step 9. I you are successful, go to Step 14.

DBE Calibration Adjustment

R2\ / R101
o 1ol

%——7 — Y

Figure 2-4. DBE Board Calibration Adjustment
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9 Center R101.

10 Measure and record the output voltage from Step 7.

11  Press "Q" to quit the Instrument Program and run DBECAL. Follow the
program’s instructions and the program will specify a resistor value to place in
parallel with R2 on the DBE Board. T :

12 Select a standard size resistor (5%, 1/4 watt) closest in value to the resistance the
DBECAL program recommended.

13 Power down the 2630 and solder the resistor in parallel with R2 (see Figure 2-3).
Return to Step 1 and repeat the DBE calibration test.

Check Output Loopback

14  Set the output sine wave to 5 volts.

15  Set the upper display to Ch=2 and the input coupling mode to > < (loopback).
You should see a sine wave.

16  Set the upper display to Ch=1 and the input coupling to > <. You should see a
sine wave.

17

If the 2630 has four channels, repeat Steps 15 and 16 for channels 3 and 4.

Harmonic Distortion

This test requires the Zoom Option.

18

19

Use the instrument Program STORAGE function to call up the HDTST file.

Press "R" to run. Harmonics at 10 kHz should be -76 dB or lower.
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Function Generator

20  Select OUTPUT and, by observing the Channel 1 input on the upper display and
ASPEC i on the lower display, check that all of the output functions work:

Sine
Square
Sawtooth
Triangle
Random
Adj-Rand
Impulse

Filter Ripple

21  Use the Instrument Program STORAGE function to call up the DBEFRTST file.

22 Connect a coax cable (with jumper clips on one end) between Input Channel 1
and TP21 on the DBE Board. Connect the ground clip (from the coax shield) to
the J3 connector shell.

23  Connect a coax cable (with jumper clips on one end) between Input Channel 2
and U50 pin 1 (center conductor) on the DBE Board. Connect the ground clip -
(from the coax shield) to J3 connector shell.

24  Press "R" to run. The lower display (Y-axis 5 dB to 4 dB) should show the DBE
filter ripple. The filter ripple should not vary more than 0.3 dB.

If the board successfully passes all of the above tests, it is probably okay. If it fails any
one of the tests, replace it.
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Adjusting the Power Supply

To adjust the 2630 power supply, you have to remove several 2630 assemblies. Due to
the complexity of this procedure, do not attempt it unless absolutely necessary.

Equipment Requirements
This adjustment procedure requires the following equipment:
 Digital multimeter (DC volts and AC volts, 1% accuracy)
e Small screwdriver (preferably non-metallic) 7

« Safety glasses

Getting to the Powgr Supply
1 Tum off the 2630 power and disconnect the ac power cord. -
2 Remove the 2630 cover (see Section 3 if necessary).
3 Remove the four screws that hold the froﬁt panel. See Figure 2-5.
4 Remove the three stiffener screws from thé ‘bottqm. See Figure 2-6.

5 Remove six screws from the rear panel. See Figure 2-7.
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Figure 2-5. Removing the Front Panel Screws
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Figure 2-6. Removing Three Screws from the Bottom

Remove these six screws
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Figure 2-7. Removing the Six Screws from the Rear Panel
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6  Carefully lift up the platform containing all of the printed circuit boards, rotate. it
180 degrees, and set the entire assembly off to the left side of the chassis (looking
at it from the front) onto an insulated surface.

7  Plug in the 2630 and power it on.

8  Check the power supply voltages at the test points listed below. Adjust the
power supply if necessary. See Figures 2-8 and 2-9.

Voltage  Test Point

Ground DFE Board TP-16

+5V DFE Board U48 pin 20
+15V DFE Board U23 pin 4
-15V DFE Board U23 pin 11 .

Pin 11 (-15V)

TP16
(Gnd)

Figure 2-8. DFE Board Test Points

2-23



Cor

rective Maintenance

| Caution:
— Keep fingers and screwdriver
away from the fan.

+5V Adjustment

s
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[
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Q
SIPRARY @
+15V Adjustment \15v Adjustment

Figure 2-9. Power Supply Adjustments
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Changing the 2630 Operating Voltage

The 2630 operating voltage is defined by a voltage selector card on the power module on
the 2630 rear panel. To change the 2630 operating voltage:

1  Turm off the 2630 power and unplug the power cord,

2 Use a small screwdriver to pry out the fuse holder from the power module. See
Figure 2-10.

Voltage Selector Card

Bl

UBE ONLY WITH
250V FUBES
DIBCONNECT POWER
BEFORE REPLACING FUBEB

Fuse Holder

L FH
o0oeo

Figure 2-10. Removing the Fuseholder
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3 Remove the voltage selector card from the power module and rotate the voltage
selector pin 180 degrees, as shown in Figure 2-11.

4 Replace the voltage selector card.

5 The voltage indicator pin shows through the 240-volt window.

‘When changing the operating voltage, normally you must also change the fusing
arrangement. North American operation on 120-volts uses only one fuse. European
operation on 220-volts uses two fuses. See Changing the Fusing Arrangement, on the
next page.

l 120V 180°

Note: This end plugs into the Power Module

Figure 2-11. Voltage Selector Card
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Changing the Fusing Arrangement

The 2630 can accommodate either the North American fusing arrangement (one fuse) or
the European fusing arrangement (two fuses). To change from one fusing arrangement to
the other:

1 Remove the fuse holder from the power module as described in Steps 1 and 2
under Changing the 2630 Operating Voltage.

2 Loosen the screw that holds the fuse block to the fuse holder cover and remove
the fuse block. See Figur_e 2-12.

Voltage Selector Card

Fuse Block

Figure 2-12. Removing the Fuse Block from the Fuse Holder

3 Flip the fuse block over and reinstall it to the cover. See Figure 2-13.

4 Replace the fuse block and cover assembly in the power module.
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Jumper Bar

\ /Fuse Block
= g

E

Fuse Block

N\

e

North American Fusing
Arrangement

105 to 125 Vac

Fuse: 2 Amp 250 Volt, Slow Blow
Buss BK/MDX-2 or Equivalent.

European Fusing
Arrangement

207 to 253 Vac

Fuse: 1 Amp 250 Volt, Slow Blow
Buss BK/GDC-1A or Equivalent.

Fuse Block/Cover
Assembly

Figure 2-13. Changing the Fusing Arrangement
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2630 Calibration Procedures

The following procedure explains how to:
e Verify (hat the 2630 is properly calibrated.
* Calibrate the 2630 using the optional Output Channel.

e Calibrate the 2630 using an external signal source in place of the optional Output
Channel.

Equipment Requirements
This test procedure requires the following equipment:

* A signal generator (preferably a synthesizer) capable of generating a 500 (£2.5) Hz
sine wave from 0.5V to 10V peak, with less than -65 dB harmonic distortion.

 An ac voltmeter capable of measuring 0.4 to 7.5 VRMS with an accuracy of 0.5% or
better.

» Host computer (IBM PC or equivalent).

* Coax cable and coax "T" connectors to connect the signal generator to the input
BNC connectors on the 2630.

System Setup and Software Installation
1 Connect the 2630 to the host computer as described in the 2630 User’s Guide.
2 Tum on the host computer and the 2630.
3 Start the Instrument Program (enter "IP"). The host computer downloads code to
the 2630 and the Transfer indicator blinks. After initialization, the Instrument

Program appears on the host screen.

4  Proceed to one of the following paragraphs:

Verifying 2630 Calibration
Calibrating the 2630 Using the Output Option
Calibrating the 2630 Using an External Signal Source
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Verifying 2630 Calibration
To verify the 2630 calibration:

1  Set the external signal source for a 500 (£5) Hz sine wave at 10 (10.05) volts
peak (7.07 £0.035 volts RMS) and connect to 2630 Input Channel 1.

2 Use the Instrument Program STORAGE function to call up the 2630CAL
program. This retrieves a setup file to set the parameters of the Instrument
Program for measuring the calibration signal.

3  Press the F6 key. This positions the cursor on a 500 Hz spectral line on the lower
display.

4  Verify that the frequency is 500 Hz and that the value is 10.0 (£0.2) volts. If the
value is within specifications, proceed to Step 5. If the value is not within
specifications, proceed to Calibrating the 2630 Using an External Signal Source.

5  Set the external signal source for a 500 (+5) Hz sine wave at 5 (10.025) volts
peak (3.53 10.017V RMS). Connect the signal source to 2630 channel 1.

6  Press the L key on the keyboard to move the cursor to the lower display.

7  Use the left or right arrow keys to position the cursor on the voltage range,
presently set for 10V.

8  Use the down arrow key to reduce the voltage range to 7.1V.
9  Verify that the voltage read at 500 Hz is 5 (10.1) volts.

10  Change the input voltage to one of the settings below and verify the resulting
reading. Repeat the test for each of the settings given.

Frequency Source Voltage Source Voltage 2630 2630 Meas.

Peak RMS Range Volts
500 540.25 3.53 +0.017 5 5+0.1
500 2 +0.01 1.414 +£0.007 2.4 2 10.04
500 0.6 10.003 0.424 +0.002 0.63 0.6 £0.012

11  Repeat Steps 1 through 10 for all 2630 channels.
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Calibrating the 2630 Using the Optional Output Channel
To calibrate the 2630 with the internal Output Channel option:

1 Use the Instrument Program STORAGE function to call up the 2630DBE
program.

2 Connect the ac voltmeter to the Output BNC connector.

3 Verify that the voltage is 7.07 £0.07 volts RMS. If the voltage is within the
specification, go to Step 4. If the voltage is not within the specification, return
the 2630 to Tektronix for repair.

4  Press the Q key (for Quit), then press the W key. The 2630 starts the
auto-calibrate mode.

After about 15 to 30 seconds, the auto-calibrate mode displays a table of factors for each
gain range on all channels. The 2630 uses these factors to compensate input data,
providing excellent accuracy. The gain factors (16 factors per channel) are normally
between 0.95000 and 1.05000. The offset factors are normally between -100 and +100.

Calibrating the 2630 Using an External Signal Source

If the 2630 does not have the Output Channel Option, you can calibrate the 2630 using an
external signal source, as described below. The external signal source must be able to
generate the following sine wave test signals.

* 0.5 volts peak (0.353 RMS) £10%, 500 Hz £2.5 Hz.
* 10.0 volts peak (7.07 RMS) £0.5%, 500 Hz £2.5 Hz.
o Harmonic distortion and noise 65 dB down.

The amplitude accuracy of the 10.0 volt signal determines the calibration accuracy of the
2630.

The 2630 input impedance is 100K ohms per channel. For a four channel system, the
input impedance is 25K ohms. If your external signal source output impedance is 600
ohms, you will have an error of 2.4%. You must set or measure your source voltage after
connecting it to all the 2630 Input channels to accommodate for this loading.

If the source frequency is unknown, use the Instrument Program to set the frequency to
500.00 Hz. Select the BoxCar window and the 1 kHz range. Adjust the source until the
leakage is minimum when observing the instantaneous power spectrum. This is not too
critical, since the calibration program uses the Flattop window.
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To calibrate the 2630 with an external signal source:

* 1 Use coaxial cable and appropriate BNC connectors to connect the external signal
source to all 2630 Input channels, simultaneously. :

2 Quit the Instrument Program.

3 While in the Instrument Program subdirectory, enter the following command and
press Return (note that if the DOCAL program is not in your Instrument Program
subdirectory, you will have to copy it from your distribution disk):

DOCAL

4 Follow the instructions on the screen as the calibration program prompts you
through the procedure.

CAUTION

When prompted, the calibration program will change the calibration
factors in the 2630 EEROM (Electrically Erasable ROM). To use
the new calibration in the 2630, you must respond "Yes" to this
prompt. '

The calibration program writes the calibration factors into a file called SP.CAL in the
Instrument Program subdirectory. This file is used by older analyzers that are not
equipped with the EEROM.

The calibration file is standard ASCII. The second column in the file'has the gain factors.
These factors should be between 0.94 and 1.06. If the factors are outside of these values,
you may either have an inaccurate source or a defective 2630.
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Disassembixand Assembly

Overview

This section illustrates and describes how to disassemble and assemble the 2630.

Contents Page
Removing the 2630 Cover . . ... ... .. .. .. .... 3-2
Removing the DFEBoard(s) . . ... ............ 3-4
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Removing the MotherBoard . . . ... ... ........ 3-12
Removing the PowerSupply . . . ... ........... 3-16
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Removing the 2630 Cover

The 2630 cover is attached with six screws to the bottom chassis. To remove the top

cover:

1
2

Turn off the 2630 and disconnect the power cord.

Lay down padding or packing material on a clean place on the work surface to
protect the 2630.

Turn the 2630 upside down onto the padding.
Remove the six screws from the bottom of the chassis as shown in Figure 3-1.
Turn the 2630 back to the right-side up position.

Slowly slide the cover forward to remove it.

CAUTION:

Make sure that the cover does not catch on any internal cables or
assemblies.




embly and Assembly

Disass

Figure 3-1. Removing the 2630 Cover
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Removing the DFE Board(s)

To remove the DFE Boards:
1 Remove the 2630 cover as described under Removing the 2630 Cover.
2 Remove the three coax cables from the DFE Board. See Figure 3-2.

3 Remove the five screws that hold the DFE Board to the Mother Board or the
lower DFE Board. See Figure 3-2.

4 Disconnect the three flat ribbon cables. See Figure 3-2.




Disassembly and Assembly

Figure 3-2. Removing the DFE Boards
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Removing the DBE Board

To remove the DBE Board:
1 Remove the 2630 cover as described under Removing the 2630 Cover.
2 Remove the two or three coax cables from the DBE Board. See Figure 3-3.

3 Remove the five screws that hold the DBE Board to the Mother Board. See
Figure 3-3.

4 Disconnect the flat ribbon cable. See Figure 3-3.




Disassembly and Assembly

Figure 3-3. Removing the DBE Board
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Removing the DIO Board

To remove the optional DIO Board:
1 Remove the 2630 cover as described under Removing the 2630 Cover.

2 Remove the four screws that hold the DIO Board to the FXP Board. See Figure
34.
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Figure 3-4. Removing the DIO Board
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Removing the FXP Board

| To remove the FXP Board:
1 Remove tﬁe 2630 cover as described under Removfng the 2630 Cover.
2 If the optional DIO Board is installed, remove it as described above.

3 Remove the four screws that hold the FXP Board to the Mother Board. See
Figure 3-5.

4 Disconnect the flat ribbon cable. See Figure 3-5.
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Figure 3-5. Removing the FXP Board
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Removing the Mother Board

To remove the Mother Bqard:
1 | Remove the 2630 cover as described under Removing the 2630 Cover.
2 Remove the DFE Board(s) as described earlier.
3 Remove the DBE Board as described earlier.

If installed, remove the DIO Board as described earlier.

Remove the FXP Board as described earlier.

Remove the four screws that hold the front panel. See Figure 3-6.

N S A

Remove the three screws from the bottom. See Figure 3-7.
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Figure 3-6. Removing the Front Panel Screws
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Figure 3-7. Removing the Bottom Screws
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8 Remove the six screws from the rear panel. See Figure 3-8.
9 Disconnect the power supply cable from the underside of the Mother Board.

10  Carefully lift up the platform containing the Mother Board and remove it from
the chassis.

11 Remove the nine screws that hold the Mother Board to the platform. See Figure
3-9.
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Remove These Six Screws

/‘ y e

Qr— ®

Front

Figure 3-9. Removing the Mother Board Screws
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Removing the Power Supply

To remove the power supply:

1

2

10

Remove the 2630 cover as described under Removing the 2630 Cover.
Remove the DFE Board(s) as described earlier.

Remove the DBE Board as described earlier.

If installed, remove the DIO Board as described earlier.

Remove the FXP Board as described earlier.

Remove the Mother Board as described earlier (Steps 1 through 10 only - do not
remove the Mother Board from the platform).

Disconnect the three ac wires from the power supply. See Figure 3-10

Locate the two small wires that run from the power supply to the power module
on the rear panel and disconnect the two wires from the power module.

Cut the cable ties that hold the ac wires.

Turn the chassis on its side and remove the two screws that hold the power
supply to the chassis. '
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AN

Disconnect the two
wires from the power
module here

Disconnect the three ac
wires here

Figure 3-10. Power Supply
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Technical Description

Introduction

This section provides an overview of the 2630 hardware to assist the test technician in
understanding the system. Since the 2630 is to be serviced to the printed circuit board
level, the following description does not go into very much detail.

The 2630 contains five main assemblies:

e A Mother (MBD) Board

¢ A Fixed Point Processor (FXP) Board

* One or two Digital Front End (DFE) Boards
 An optional Digital Back End (DBE) Board
 An optional Parallel Interface

The block diagram in Figure 4-1 shows these assemblies and their interrelationships.
The 2630 is roughly divided into five major parts: input subsystem, central processor,

array processor, optional output subsystem, and optional parallel interface. These five
parts correspond to the five main assemblies above.

DFE Board

The DFE Board interfaces the signals from up to two analog input channels to the central
processor. The 2630 can support two DFE Boards. Each board processes the analog
signals from two input channels and converts them to digital. Figure 4-2 shows the DFE
Board block diagram.

The input signal ports are differential, with the low side (shield) returned to ground
through a 10 ohm resistor and back-to-back diodes. Input switches on the input of the
DFE Board select, under program control, input from the input channels or from the
optional output channel (DBE). By being able to connect an input channel directly to the
DBE, the operator does not have to attach extra coax cables to route this signal. This
feature is also used to calibrate the 2630 using the output channel.

Following the input selectors, the input signal passes through programmable ac/dc
coupling circuits. DC coupling allows the signal to pass through to the preamplifiers with
any accompanying dc offset level. AC coupling passes the signal through a capacitor to
isolate the signal from dc offset.
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Technical Description

After the ac/dc coupling circuits, the signal passes through a differential amplifier to the
offset circuit. The offset circuit adds a dc level to the incoming signal to effectively
zero-out any offset inherent in the analog devices on the DFE Board.

Following the offset circuit, the gain selection circuit provides program control of the
input signal level. The input gain is controllable in 16 voltage range selections in factors
of 1.414 (3 dB) steps from 55 mV to 10V.

Next, the signal passes on to the analog (elliptic) low pass filter. An overload detector in
front of the elliptic filters monitors the analog signal for an overvoltage condition. In
addition, an overload detector monitors the output of the analog-to-di gital converter. If
the detector senses an overload, it sets a bit that can be read by the 32016 microprocessor
on the Mother Board.

Following the elliptic filters, the analog signal passes to a sample-and-hold circuit, then to
a 12-bit analog-to-digital (A-D) converter. The sample-and-hold circuit holds the analog
value long enough for the A-D converter to make the analog-to-digital conversion, then
resumes "tracking” the analog signal until the next sample period.

The digitized signal then passes to a digital filter based on the TMS32010
microprocessor. A single TMS32010 handles the digital filtering for both channels on the
DFE Board. The TMS32010 is controlled by code stored in 4K by 16-bit writable control
store (WCS). The digital filter WCS is actually on the Mother Board, since the same
WCS is used for both DFE Boards.

The digital filter takes digital data from the A-D converter at the system sample rate of
51.2kHz. The 51.2 kHz sample rate is 2.56 times the maximum 2630 bandwidth of 20
kHz. ' - A

The digital filters always maintain a sample rate that is 2.56 times the baseband
frequency. In these filters, 78 percent of the frequency values are included in the pass
band ripple specification and are free from aliased high frequency components to a level
of at least -75 dB below full scale.

A second, optional, TMS32010 on the DFE Board provides the zoom option. Zoom
results in two sequences of numbers; the real and imaginary parts of the signal. When
using zoom, the 2630 performs a complex-to-complex FFT rather than a real-to-complex
FFT.

Following the digital filters, the digitized signal is sent via the DMA channel to the 2630
main memory (on the Mother Board). ’
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Technical Description

Mother Board

The Mother Board, shown in Figure 4-3, contains the central processor, which is a
National 32016 microprocessor with a 32202 interrupt control unit, and 32081 floating
point coprocessor, In addition, the Mother Board contains 1M byte main memory,
system clocks, DMA controller, interrupt control unit, serial ports, boot PROMs,
EEROMs, and various other circuits.

Main Processor

The main processor is a National Semiconductor 32016 microprocessor. This
microprocessor (known as the CPU) has 32-bit internal data paths, a 16-bit data bus, and
a 24-bit address bus. The 32016 is supported by a 32081 32-bit floating point processor
(known as the FPU).

Main Memory

The main memory contains 32 256K-bit by 1-bit DRAM chips. The DRAM chips are
organized into four banks of 256K bytes per bank. Two banks at a time are enabled to
the main 16-bit data bus.

DMA Controller

The DMA controller consists of two AMD Am9516 Universal DMA Controllers (UDC).
Each UDC contains two DMA channels, providing a total of four DMA channels. Each
channel is dedicated as follows:

Dynamic RAM refresh

Digital front end (DFE)

Digital back end (DBE) - arbitrary output
Selectable port (software-selectable)

The selectable port allows transfers between memory and either of the serial ports or the
expansion connector. The expansion connector is usually used for communications with
the Parallel Interface Option. The selectable port can also perform block memory moves,
such as memory-to-memory DMA transfers.

The four channels are completely independent, so that four DMA operations may be
active at once. The single memory bus is shared with each DMA channel and the 32016
microprocessor in a round-robin type priority scheme (DMA1, microprocessor, DMA2,
microprocessor, etc.). Data transfers are in the flowthrough mode. In this mode, data
from main memory or a device is loaded into a UDC register on one cycle, then sent to
the destination on the next cycle. Each transfer requires two cycles (1.33 microseconds).
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Technical Description

Data transfers can take place in an interleaved basis, where every other cycle is "stolen”
from the CPU. For example, a DMA transfer from one location can be initiated, then, at
the completion of this DMA operation, a second can be initiated which transfers data to
or from a different location.

The maximum transfer rate of a DMA channel depends on what the microprocessor and
other DMA channels are doing. Since a DMA transfer takes 1.33 microseconds, the
maximum DMA transfer rate is 1.5M words per second if only one DMA channel is
active and the microprocessor is in a wait state. If all three data channels are operating
simultaneously (the fourth channel is memory refresh), the rate per channel is reduced to
somewhat less than 500k words per second. The memory refresh channel need only
occur every few milliseconds so it is not a significant factor in the estimates.

Interrupt Control Unit

Serial Ports

The interrupt control unit minimizes the software and overhead associated with
multi-level prioritized interrupts. The interrupt controller manages up to 16 interrupt
sources, resolves priorities, and supplies a single byte interrupt vector to the CPU. The
interrupt priorities, from highest to lowest, are:

DMA controller 1

DMA controller 2

Serial ports (DART)

Fixed point processor (FXP)
Expansion connector

The 2630 has two serial ports, referred to as ports 1 and 2. These ports provide the
communications path between the 2630 and the host computer. Currently, only one port,
port 1, is supported. Both ports support RS-232, RS-422, and RS-423 standards.

Both ports are controlled by a Z8470 Z80 Dual Asynchronous Receiver Transmitter
(DUART). These two channels (only port 1 is normally used) interface the 2630 to the
host computer.

The 2630 can drive port 1 at up to 614.4k baud and port 2 at up to 72k baud. The DART
is driven by a clock frequency of 1.2288 MHz (from the 12 MHz oscillator that provides
the CPU and RAM clocks). The DART has internal divide factors of 1, 16, 32, and 64.
These factors do not allow all of the normal baud rates. A baud rate register allows
programmable factors that provide further dividing of the clock frequency. A six-bit
number in the register provides the numerator of the ratio. The denominator is always 64,

"giving ratios of 1/64 to 62/64 (63/64 is not allowed).

Port 1 uses special synchronization logic that allows use of the full clock frequency or
division by programmable factors of 1/64 to 62/64, providing all the normal baud rates.

28



Technical Description

The port 2 baud rate control uses a divide-by-16 circuit to reduce the 1.2288 MHz clock
to 76.8 kHz. The 76.8 kHz clock is divided by the factors in the baud rate register to
provide rates of 1200 (1/64) to 72k baud (60/64).

Table 4-1 lists the serial port pin layouts. -

Table 4-1. Serial Pin Layouts

Pin Signal
RS-232 and RS-423

1 Ground

2 Clear to send (input to 2630)

3 Ground

4 Ground

5 Received data (input to 2630)

6 Transmitted data (output from 2630)
7 Request to send (output from 2630)

8 Not used

9 Not used

RS-422

1 -Clear to send (input to 2630)

2 +Clear to send (input to 2630)

3 Ground

4 -Received data (input to 2630)

5 +Received data (input to 2630)

6 Not used

7 Request to send (output from 2630)

8 -Transmitted data (output from 2630)
9 +Transmitted data (output from 2630)
The board is configured for RS-232 at the factory. The RS-422 configuratjon

requires alternate jumpers on the board.

Boot PROMS

The boot PROMS contain the boot and monitor program, MON16. The MON16 program
is described in Appendix E of the 2630 Fourier Analyzer User’s Guide. The MON16
program is contained in two PROMS on the mother board.

When the 2630 is powered on, the program in the boot PROMs initialize the 2630 and
prepare it to receive downloaded instructions from the host computer.




Technical Description

FXP Board

The FXP (Fixed Point Processor) Board, shown in Figure 4-4, contains an array processor
that performs the FFT, windowing, and autospectrum functions. The board performs the
complex discrete Fourier transform algorithm functions on data passed to it from the
central processor. The computations are performed in a TMS320 microprocessor.

The TMS320 performs the computations in 16-bit fixed point arithmetic, employing a
block floating scaling strategy. The resulting data is in complex fixed point format with a
block scale factor that indicates the final scaling of the FFT results.

The TMS320 is controlled by microprogram contained in a 4k by 16-bit writable control
store (WCS). The WCS microprogram is loaded when the 2630 is initialized (with
TOMON).

The 8k by 16-bit data RAM holds 4096 complex points. Half of the 8k data RAM (4Kk) is
used to store sine and cosine values needed by the FFT. These values are loaded when
the 2630 is initialized (with TOMON). The remaining 4k of the RAM holds FFT data.
Thus the largest FFT possible is a 4096 real-to-complex FFT or a 2043
complex-to-complex FFT. Two address counters are used to help the TMS320 access the
data RAM quickly.

4-10
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Technical Description

DBE Board

The DBE Board, shown in Figure 4-5, is a 2630 option that provides an analog output
channel. The output channel generates preprogrammed functions or user-defined
functions. A preprogrammed function can be any one of the following waveforms:

sine

square

sawtooth

triangle

random
adjustable-random
impulse

User-defined functions may be sent from the host computer to the DBE Board, where the
function is stored in RAM for subsequent output through the output channel. The
user-defined function normally comes from a file on the host computer that contains
either a computed function or data previously sampled from an input channel.

The output of stored functions is nearly the exact opposite of the A-D conversion
performed on the DFE Board. To output a stored function, stored data passes through a
digital-to-analog (D-A) converter at a 51.2 kHz fixed sample rate. The input data may be
at some lower sample rate, so the TMS320 "fills in" the missing samples.

The 51.2 kHz data functions go to the D-A converter, which creates the analog output
signal. The analog signal at this point is still discrete steps, so the signal passes to an
elliptic filter that smoothes the output signal.

The signal then passes to a dual MDAC (multiplying digital-to-analog converter) that
attenuates the output signal by a factor x:

x = AF/4096
where AF is a 12-bit word. Both MDACS receive the factor and multiply the output data

so the final multiplication performed on the data is x-squared. AF ranges from 0 to 4095,
so that the maximum factor is slightly less than unity (4095/4096).

. The attenuated signal then passes through a summer that removes any dc offset from the

signal before passing the signal to the output connector. The offset value is set when the
2630 auto-calibration procedure is performed.

4-12
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Technical Description

Parallel Interface

The Parallel Interface Option, shown in Figure 4-6, consists of a Digital I/O Board, a
Parallel Interface Board, and an interface cable. The Digital I/O Board installs in the
2630 and connects with the 2630 Mother Board Expansion connector by way of a ribbon
cable. The Parallel Interface Board installs in any empty option slot in the host computer.

The Parallel Interface Option allows bidirectional transfers of digitized data between the
2630 and the host computer hard disk or RAM (using a RAM disk). The maximum
transfer rate that can be accommodated in real time is about 25,600 samples per second
(sps) when writing to an AT disk drive, or about 51,200 sps when writing directly to a
RAM disk or to a very high performance disk drive.

Data transfers are in parallel, 16-bits at a time. On 2630-to-host transfers, the Digital I/O
Board receives the 16-bit data words from the mother board data bus, stores the data
words in an input first-in-first-out (FIFO) buffer, then transfers the data to the Parallel
Interface Board. On host-to-2630 transfers, the Digital I/O Board again uses FIFO
buffers to receive data from the host and transfer the data to the 2630 data bus.

The input FIFO buffers permit the Digital I/O Board to send and receive the data at the
maximum data rate of the 2630 DMA controller or the Parallel Interface Board.

Data transfers between the Parallel Interface Board and the Digital I/O Board are in
16-bit words. Data transfers between the Parallel Interface Board and the host backplane
are in 8-bit bytes. The Parallel Interface Board communication register is divided into
two parts; an upper eight-bit register and a lower eight-bit register. The Parallel Interface
Board alternates between these two registers when reading from or writing to the host.

Jumpers on the Parallel Interface Board permit selection of the host I/O address and the
host interrupt request line.

Address Selection. The I/O address is specified by two jumpers, as follows:
S04 SO05  Address Range

Out Out 270 to 273 (Normal)
In - Out 2B0 to 2B3

Out In 2D0 to 2D3

In In 370 to 373

4-14
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Technical Description

Interrupt Selection. The interrupt request is specified by a single jumper in one of three '
positions, as follows:

Position Interrupt Line
S01 IRQ2(Normal position for PC- and XT-class computers)
502 IRQ3

S03 IRQS5 (Normal position for AT-class computers)

4-16
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Option Installation

Overview

This section describes how to install the various 2630 options, such as:

e Two additional input channels (Option 1H)
¢ Output channel (Option 4H)

e Parallel interface (Option 5H)

* Zoom (Options 2H and 3H)

e TurboPac (Option 2S)

Contents Page
Two Additional Input Channels Option . . . . .. ... .. 5-2
Output Channel Option . . . . . .. ... ... .. ..... 5-8
Parallel InterfaceOption . . . . .. ... .......... 5-12
ZoomOptON . . . . v v i e e e 5-18

TurboPacOption . . ............ ... ..... 5-20




Option Installation

Two Additional Input Channels Option

The two additional input channels option (Option 1H) consists of the following parts:

* DFE Board

¢ Coax cables (three)

¢ Flat ribbon cables (three)
¢ BNC connectors (two)

* Hinge pins (two)

* Nylon standoffs (three)

1
2

Turn off the 2630 power and remove the cover (see Section 3).

Remove the six screws from the front panel that attach the panel to the main
chassis. (Three screws attach the panel to the underside of the chassis.)

On the front panel, replace the two blank panels with the two coax connectors.
Remove the existing DFE Board (five screws).
Add the two hinge pins to the existing DFE Board.

Remove the three flat ribbon cables from between the existing DFE Board and
the Mother Board and replace with the new longer flat ribbon cables. See Figure
5-1.
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=)
[
=P
==
(b

The three flat-ribbon
cables used for one

DFE Board.
| e [ 1= A b
] b b
The three flat ribbon
i cables used for two
j 5 ﬁ d E DFE Boards.

Figure 5-1. DFE Option Flat Ribbon Cables
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7  Make sure that J4 is removed from the Channel 3 & 4 DFE Board, as shown
below.

11,

|'?i|@“ | UUU —i~

—
g

Remove this jumper
- jump

8 Reinstall the existing DFE Board with the three nylon standoffs.

9 Install the new DFE Board on top of the existing DFE Board; attach with five
screws. See Figure 5-2.




Option Installation

Screws (5) / :
\ “—— Coax cables (3)

T
S =
i 5L
| Nylon Standoffs (3)
0
f +—— Hinge Pins (2)

<+ Nylon standoff.
Replaces the -
original standoff
between the
Mother Board and
the first DFE
Board.

Flat Ribbon
Cables (3)

Figure 5-2. DFE Assembly
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10

11

12
13

14

Install two coax cables from the new DFE Board to the coax connectors on the
front panel. See Figure 5-3. :

If the 2630 has the Output Channel Option, connect the third coax cable between
the new DFE Board and the DBE Board.

Reattach the front panel.

Power on the 2630 and check the power supply voltages. Adjust if necessary
(see Section 2, Adjusting the Power Supply).

Run the 2630 auto-calibration procedure (see Section 6 in the 2630 Fourier
Analyzer User’ s Guide).
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DBE Board
/
i
/.
I \
= . \
/// '\.\\\ g Second
- / (Add-On) -
DFE '
Board
~ First
(Original)
DFE
Board
1 F 4F 45 {F b
Front Panel
NOTE:

This diagram shows the cable connections, not the cable routing.
The cables must be neatly bundled and routed along the right side of
the chassis.

Figure 5-3. DFE Board Coax Cables




Option Installation

Output Channel Option

The Output Channel Option consists of the following parts:

* DBE Board
* Hinge pins (two)
= Flatribbon cable
¢ Coax cables (three)
* Nylon standoffs (four)

1  Tumn off the 2630 power and remove the cover (see Section 3).

2 Remove two screws from the Mother Board and install the two hinge pins in
place of the screws. See Figure 5-4.
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Flat ribbon

Screws (5)

Figure 5-4. DBE Assembly
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Install the DBE Board on top of the Mother Board.

Install the coax cables as shown in Figure 5-5. If the 2630 does not have the two
additional input channel option, you will need only two of the three coax cables.

Power on the 2630 and check the power supply voltages. Adjust if necessary
(see Section 2, Adjusting the Power Supply).

Run the 2630 auto-calibration procedure (see Section 6 in the 2630 Fourier
Analyzer User’ s Guide).

5-10
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DBE Board
/
/
¥
C _\
y | | Optional
| Second
i DFE
4 Board
!
) \ DFE
U U U /) Board

{F b b L) L b

Front Panel

NOTE:

This diagram shows the cable connections, not the cable
routing. The cables must be neatly bundled and routed
along the right side of the chassis.

Figure 5-5. DBE Coax Cables
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Parallel Interface Option

The Parallel Interface Option consists of the following parts:

= Digital I/O Board

* Parallel Interface Board

¢ Flat ribbon cable, short

 Flat ribbon cable, medium

« Flatribbon cable, long

* Rear panel connector assembly
* Nylon standoffs (four)

1  Tum off the host computer power and remove the cover.

2 Set the Parallel Interface Board interrupt level jumpers as follows (see Figure

5-6):
Jumper Interrupt Level
S01 IRQ2 Normal position for PC- and XT-class computers.
S02 IRQ3 Notnormally used.
S03 IRQ5 Normal position for AT-class computers.
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jm— L ‘\\1 E—
[ —

[

/ \

IRQ5 IRQ3 IRQ2

Interrupt Jumpers

Figure 5-6. ' Parallel Interface Board Interrupt Jumpers
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10
11

12

13

14

15

16

Install the Parallel Interface Board in a spare slot in the host computer.

Turn off the 2630 power and remove the cover (see Section 3).

Remove the FXP Board (four screws).

Install one end of the short-length flat ribbon cable to the Mother Board.

Add the four nylon standoffs to the FXP Board.

Re-install the FXP Board.

Install the Digital I/O Board. SeeA Figure 5-7.

Connect the flat ribbon cable from the Mother Board to the Digital I/O Board.

Remove the blank panel from the rear panel and install the new rear panel
connector assembly in its place.

Connect the medium-length flat-ribbon cable between the Digital /O Board and
the rear panel assembly.

Connect the long flat ribbon cable between the 2630 rear panel connector and the
host computer Parallel Interface Board.

Power up both the host computef and the 2630.

If the parallel interface diagnostics are not already on the host computer hard
disk, install them as described below. If the diagnostics are installed, proceed
with Step 16.

15a Place the Parallel Interface Distribution disk in drive A.

15b Enter the following:

> A:
> copydma

The installation batch file creates two subdirectories on drive C: \tpac\dio (for the
TurboPac demonstration programs) and \diag (for the parallel interface
diagnostics).

Set the current directory to \diag:

> cd \diag

5-14
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Short
Flat-Ribbon
Cable

‘ Medium
' Length Flat
Ribbon Cable
T
T
! Nylon Standoffs (4
i y )

New Rear Panel
Connector
Assembly

Figure 5-7. Digital I/O Board Assembly
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17

Note: The diagnostic program expects the program TOMON.EXE to be on the
DOS path. If TOMON.EXE is not on the path, put it on or edit the diagnostic
batch file (DIAGPEE.BAT or DIAGPEE2.BAT) accordingly.

Run the Parallel Interface diagnostics:

diagpee (for serial port 1)

or

diagpee2 (for serial port 2)

If the diagnostic proceeds normally, here is what you will see:

a. First the digital I/O registers are tested:

DIO: Test Registers for R/W

DIO MODE:
DIO CNFG:
DONE:SP TEST O STATUS 0

OR - SP ready for programmed xfer from PC

b. The diagnostic passes five blocks of data to the 2630 and checks that the

blocks are received correctly:

PC :send blocks to 2630 in programmed mode

PASS
PASS
PASS
PASS
PASS

g s Wb+

DONE:SP TEST 1 STATUS 0
PC : done with send test,

now get blocks from 2630

c. The diagnostic sends data blocks from the 2630:

RECEIVED
RECEIVED
RECEIVED
RECEIVED
RECEIVED

DONE:SP TEST 2 STATUS -1

PASS
PASS
PASS
PASS
PASS

a s wbh
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18
19

d. The diagnostic initializes the hardware for interrupt driven operation on both
ends of the link. Short messages are exchanged using programmed transfer and
interrupts:

OK: Com board registers initialized
Sent Handshake message to 2630
Waiting for response

e. The diagnostic transfers five blocks of 1024 random words to the 2630. The
Active indicator (only) should come on and the blocks will count off rather
slowly.

f. The diagnostic transfers five blocks of 1024 random words are transferred to
the host PC and checked for validity. Any discrepancies are noted.

g. The diagnostic transfers random blocks back and forth céntinuously. If an
error occurs, it is noted. A count of the blocks transferred and the total block
errors encountered is continuously updated.

Press the space bar to terminate the diagnostic.

Re-install the host computer and 2630 covers.
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Zoom Option

There are two Zoom Options: Two-channel zoom and four-channel zoom. The
two-channel zoom option adds zoom to one DFE Board. The four-channel zoom option
adds zoom to two DFE Boards. The following instructions apply to either option.

The Zoom Option consists of a TMS320 microprocessor chip.
1  Turmn off the 2630 power and remove the cover (see Section 3).
2 Install the TMS320 chip into the socket on the DFE Board. See Figure 5-8.
3 Power up the 2630 and the host computer.

4 Reprogram the 2630 EEPROM with the EEPROM program on the diagnostic
diskette. The program walks you through the procedure.

5-18
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Zoom Option
Chip Location

\ o

NOTE:

This diagram shows the cable connections, not the cable
routing. The cables must be neatly bundled and routed along
the right side of the chassis

Figure 5-8. Zoom Option Chip Location
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TurboPac Option

The TurboPac option does not require the installation of any parts within the 2630;
Reprogram the 2630 EEPROM with the EEPROM program on the diagnostic diskette.
The program walks you through the procedure.
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Schematics

This section contains the 2630 schematics:

Schematic Title Page
Mother(MBD)Board . . . .. ... ... .......... 6-2
Fixed Point Processor (FXP)Board . . ... ...... .. 6-10

| Digital Front End (DFE)Board . . . . . . ... .. ... .. 6-13
Digital Back End (DBE)Board . . . ... .......... 6-24
Digital /O (DIO) Interface Board . . . ... .. ... ... 6-29
Parallel InterfaceBoard . . . . ... ... ... .. ..... 6-33
DemoBoxBoard . ...................... 6-34
ACDIStHbUOn . . . o\ vt . .6:36
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