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SPECIFICATIONS

2090-2 2090-3

Memory: 4,096 words by 12 bits. Data may be Memory : 4,096 words by 12 bits. Data may be
stored in all of the memory, in either stored in all of the memory, in either
half or in any quarter. half or in any quarter.

Power 101, 115, 202, 230 volts ac (*10%) Power 101, 115, 202, 230 volts ac (*10%)

Requirements: 50-60 Hz (t5%), 225 volt-amperes. Requirements: 50-60 Hz (£5%), 225 volt-amperes.

Display Digital expansions of X2, X4, X8, X16, Display Digital expansions of X2, X4, X8, Xl6,

Expansion: X32 or X64, horizontal and/or vertical. } Expansion: X32 or X64, horizontal and/or vertical.

Display Mode:

Data Functions:

Pen Recording:

Plug-ins:

Length:
Width:

Height:
Weight:

Display may be automatically centered
around intersection of the horizontal
and vertical cursors.

Choice of X/Y or Y/T.

Data may be inverted, moved, added,
subtracted, outputted to a pen recorder
or manually erased.

Control signals to operate an external
XY pen recorder are provided. Inform-
ation is read out at a variable rate,
many data points per second in feature-
less regions of the plot, and more
slowly in regions where the pen
movement is substantial. The linear
velocity of the pen is maintained
essentially constant, adjustable to
match the speed capabilities of the
recorder. OQutput voltages are
nominally 0-5 volts.

Accepts Models 201-2, 204-A, 206-1,
206-2.

18-5/8" (47.3 cm)
11-1/4" (28.6 cm)
9-5/8" (24.5 cm)

30 1bs. (13.5 kq)

Display Mode:

Data Functions:

Pen Recording:

Plug-ins:

Length:
Width:

Height:
Weight:

Display may be automatically centered
around intersection of the horizontal
and vertical cursors.

Choice of X/Y or Y/T.

Data may be inverted, moved, added,
subtracted, outputted to a pen recorder
or manually erased.

Control signals to operate an external
XY pen recorder are provided. Inform-
ation is read out at a variable rate,
many data points per second in feature-
less regions of the plot, and more
slowly in regions where the pen
movement is substantial. The linear
velocity of the pen is maintained
essentially constant, adjustable to
match the speed capabilities of the
recorder. Output voltages are
nominally 0-5 volts.

Accepts Models 201-2, 204-A, 206-1,
206-2.

19" (48.3 cm)
17" (43.2 cm)
9-5/8" (24.5 cm)
46 1bs. (20.7 kg)




SPECIFICATIONS

PARAMETER MODEL 201 | MODEL 204-A| MODEL 206
Maximum digitizing rate, MHz 0.2 20 2
Resolution, percent 0.025 0.4 0.025
Accuracy, percent of full scale 0.1 0.5 0.2
Linearity, percent of full scale 0.1 0.5 0.1
Maximum sensitivity, full scale range, mv +10 +100 +100
Maximum voltage range, volts +40 +40 +40
Safe overload at maximum sensitivity, volts 100 100 100
Safe overload at minimum sensitivity, volts 200 100 200
Amplifier bandwidth at maximum sensitivity, MHz 0.003 0.350 (Note 4)
Amplifier bandwidth at minimum sensitivity, MHz 0.035 1 (Note 5)
Sample time uncertainty, nsec 25 10
Noise, >100 Hz, percent of full scale, rms 0.02 0.4 0.02
Noise, 0.01 Hz to 100 Hz, uv rms 2 100 25
Drift/°C, percent of full scale 0.02 0.2 0.02
Input impedance, most sensitive amplifier settings, megohms 10,000 1 1
Input impedance, least sensitive amplifier settings, megohms 1 1 1
Input bias current, 25°C ambient, pa 10 - 50
Common mode rejection ratio at maximum amplifier setting 105 (Note 1) 104
Common mode voltage range, percent of full scale range setting (Note 3) (Note 1) (Note 3)
DC offset range, percent of full scale range setting 100 120 100
Sweep speed ranges for all plug-in units are in steps of

1, 2, 5, 10, .... times maximum speed setting in usec per point

Maximum speed, time per point, usec 5 0.05 0.5
Minimum speed, time per point, seconds 200 20 200
Trigger sensitivity, % of full scale range, internal triggering 10 3 10
Trigger sensitivity, volts, external triggering 0.5 0.25 0.5
Trigger range, volts, external triggering +5 +5 +5
Trigger range, percent of full scale, internal triggering 100 100 100
Mid-signal trigger point, percent of one sweep 25 0-100 0-100
Number of data-points per waveform, single channel used (Note 2) 2K, 4K 1K, 2K, 4K 1K, 2K, 4K
Number of data points per waveform, two channels used (Note 2) 1K, 2K 512, 1K, 2K 512, 1K, 2K

1. The Model 204-A plug-in utilizes single-ended amplifiers;
common-mode rejection data do not apply.

2. The number of data points are selectable via the MEMORY
selector switch.

3. Common mode voltage range, percent of full scale range
setting is equal to 50% for the X4 settings and 150% for
all other settings.

4, +100mV, +200mV, +400mV, +4V, *+40V ranges only.
+1V, +2V, £10V, *20V ranges only.



SPECIFICATIONS | 2090

MAINFRAME

Memory Size: 4K words, 12 bits.
Addressable Subgroups: Halves (2K), Quarters (1K).
Storage Capacity: Normally 8 waveforms, (16 waveforms max).
Display: S-inch, high definition.
Expansion: Up to X64, both axes, cursor-interactive.
Numerics:
(a) YT Display Mode: Time and voltage.
(b) XY Display Mode: X-voltage and Y-voltage.
Numeric Displays (XY/YT):
(a) Normal: Absolute numerics.
(b) Reset Numerics: Relative numerics.
Arithmetic Functions: Subtract, Invert, Data Move.
Autocenter:
(a) Unexpanded Display: Automatic lock of cursor to waveform.
(b) Expanded Display: Automatic waveform centering.
Pen: Analog output to XY pen recorder.

DISK RECORDER
Disk Recorder Type: 5-1/4" Floppy, single sided, single density,

soft-sectored, 48 TPI.
Storage Capacity/Diskette: Eight 4K, sixteen 2K or thirty-two 1K records.

Write Protection: Switchable, track-specific.
Autocycle: Automatic consecutive capture-and-store of up to 32 records.
Long Sweep: Continuous recording of up to 32K of data at sweep speeds of 500

microseconds per point or slower, (2090-3C/206 or 201 only).

DIGITAL 1/0

Interfaces Available: 13-bit parallel binary,
1EEE-488 (GPIB),
RS-232C.

Minimum Transfer Times (4K): Parallel Binary, 8 milliseconds.
GPIB Binary, 2.5 seconds.
RS-232C Binary, 8.5 seconds.

OVERALL DIMENSIONS

2090-2: 28.6¢cm (W) x 25cm (H) x 47.3cm (D)
2090-3: 43.2cm (W) x 25cm (H) x 47.3cm (D)

APPROXIMATE WEIGHTS

2090-2: 30 1bs, (14 kg)
2090-3: 46 1bs, (21 kg)

POMER REQUIREMENTS

2090-2: 101, 115, 202, 230 VAC (+10%); 50-60Hz (+5%); 225 volt-amperes.
2090-3: 101, 115, 202, 230 VAC (110%); 50-60Hz (+5%); 300 volt-amperes.

Specifications are subject to change without notice.
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PARAMETER

PLUG-INS

201

204-A

207

Inputs:

Vertical Resolution
Maximum Sweep Length:

Maximum Digitizing Rate:
a. 2 inputs:
b. 4 inputs:

Minimum Digitizing Rate:
Time Base Accuracy (%):
External Clock Input:
Overall Accuracy (% .S.):
Linearity (%F.S.):

Noise, (RMS, open inputs):
Drift, (%F.S./°C):

Inputs

a. Coupling:

b. Ranges (Full Scale):
c. Impedance (ohms)

d. Filter (Switchable, RC):

Safe Overload:
a. At max. sensitivity:
b. At min. sensitivity:

Analog Bandwidth:
a. At max. sensitivity:
b. At min. sensitivity:

D.C. Offset Range (% F.S.):

Common Mode
a. Voltage Range, (%F.S.):
b. Rejection Ratio (db):

Trigger Range
a. External (Volts):
b. Internal (%F.S.):

Trigger Sensitivity
a. External (Volts):
b. Internal (%F.S.):

Max. Pre-Trigger Delay
(% of Sweep Time):

2 Differential

12-bits (0.025%)
4096 pts. (Note 1)

5 uS/pt.
N/A

200s/pt.

0.01

No

0.2

0.1

0.025% F.S. +7uv
0.03

DC

+10mV to +40V
10,000M (Note 3)
100Hz

100v
200V

5 KHz
60 KHz
100

150
72

15
100
0.25
10

25

2 Single-Ended

8-bits (0.4%)
4096 pts.

50 nS/pt.
N/A

20S/pt.
0.01

Yes

0.5

0.5

0.25% F.S.
0.35

AC/DC

+100mV to +40V
IM (47 pF)
1MHz

100v
200V

7 MHz
7 MHz
100

N/A
N/A

5
100

0.1
1

100

2 Differential

12-bits (0.025%)
4096 pts. (Note 1)

500 nS/pt.
N/A

200S/pt.

0.01

Yes

0.2

0.1

0.025% F.S. +10py
0.06

DC

+100mV to #40V
IM (47 pF)
100KHz

100v
200V

400 KHz
650 KHz
100

200
72

+3
100
0.25
10

100

2 Differential or
4 Single-Ended

12-bits (0.025%)
4096 pts. (Note 1)

500 nS/pt.
10 uS/pt.

200S/pt.

0.01

Yes

0.2 (Note 2)

0.1

0.03% F.S. +10pV
0.15

AC/DC/GND
+10mV to +40V
M (47 pF)
10K, 100KHz

10v
200v

400 KHz
1 MHz
200

1000
72

3
100
0.25
10

100

NOTE 1:
NOTE 2:
NOTE 3:

Specifications are subject to change without notice.

Longer sweeps are possible with the optional disk recorder.
Overall accuracy on 10mV, 20mV, and 40mV ranges is 1.5% of full scale.
The input impedance of the 201 is 1 Megohm on 10V, 20V, and 40V ranges.




MODEL 201 PLUG-IN

REQUIREMENTS

FUNCTION GENERATOR

1. OQutput: Square wave and Triangle wave with sync output.
2. Adjustable amplitudes: 100mv__ - 20V

PP pp
3. Adjustable frequencies: 0.2 - 10 KHz

DIGITAL MULTIMETER

1. Resolution: 4% or 5" digits

2. Accuracy: .005% of input, DC voltage
TOOLS

1. Allen wrench: 5/64

2. Screwdrivers: Adjustment and Common types
NETWORKS

1. Attenuator:

Signal 100K ohms
In A~ # [0 Scope
100 ohms
Figure 1




2.0 EXPLORER DISASSEMBLY

The bottom and Teft side covers must be removed to perform the alignment

procedures.

WARNING: A1l power must be removed from the oscilloscope before continuing.

1. Remove the four bottom cover securing screws with a 5/64 Allen wrench and
place the cover aside.

2. Remove the two left side cover securing screws with a 5/64 Allen wrench.
Do not remove the cover except to make measurements and adjustments.

: CHANNEL
B
CHANNEL R
\ \ SHIELD
GROUND \ e
—— PATH
B!
—]
GROUND
PATH

GROUND
CONNECTOR

Figure 2
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3.0

3.1

3.2

3.3

EXPLORER SET-UP PROCEDURE

The procedures have been outlined sequentially. Do not change any switch
settings unless otherwise directed.

MAIN FRAME CONTROLS

NOTE: Allow the oscilloscope to warm up for at least 15 minutes before
proceeding with any alignment procedures.

Power On/Off: ON

Vertical Expansion switch: X32
Horizontal Expansion switch: OFF
Autocenter switch: ON

XY/YT switch: YT

Memory switch: ALL

Function switch: RESET NUMBERS

DISK DRIVE (Explorer III Models)

Track Protect switches: Don't Care

Track Segment switch: MAIN FRAME CONTROL (Full CCW)
Semi-Auto/Manual switch: MANUAL

201 PLUG-IN

Storage Control: LIVE

Time Per Point: 5 uS

100 Hz Filter: OFF

Protect 2H switch: OFF

Channel A switch: ON (Only if calibrating Channel A)
Channel B switch: ON (Only if calibrating Channel B)
Trigger Mode: NORM

Trigger Slope: -DC

Trigger Source: EXT

Trigger Threshold: Adjust as required.

Range: 1V

Range Multiplier: X1

(-) Input BNC switches: GND



4.0 GAIN & OFFSET ADJUSTMENTS

An analog-to-digital converter (ADC) normally generates a series of incrementally
increasing output voltages (digital outputs) when a gradually increasing voltage
(analog signal) is applied to its input.

Discontinuities in the digital output signal will occur when misalignments of the
Gain (Figure 3) and/or Offset (Figure 4) are present.

4.1 INITIAL SET-UP PROCEDURE

1. Connect the signal generator to the (+) input BNC of the channel to be aligned.

2. Signal Generator output: Triangle waveform
a. Adjust the waveform frequency for a one period display.
b. Adjust the waveform amplitude for a full screen display.

NOTE: It may be necessary to reposition the display by operating the
paddle switch located adjacent to the Vertical Expansion switch.

VN
ZAN 3 AN
N A NN
2/ AN AV NN
4 N 4 N
L AN

Figure 3 - Misaligned Gain Figure 4 - Misaligned Offset
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4.2 GAIN & OFFSET TESTS

1. DC Level adjust: Full CCW

2. Slowly adjust the DC Level control toward the full CW position.
a. Observe the waveform for separations similar to those illustrated in
Figure 3 (Misaligned Gain) and/or Figure 4 (Misaligned Offset).

®If a linear waveform is observed, repeat Procedures 4.1 and 4.2 for
Channel B and advance to Procedure 5.0 (Balance Adjust) if the waveform
is linear.

® If separations are observed, note which variation(s) (Gain and/or
Offset) and then repeat Procedures 4.1 and 4.2 for Channel B before
proceeding to Procedure 4.3.

4.3 EXPLORER DISASSEMBLY

WARNING: A1l power must be removed from the oscilloscope before continuing
with this procedure.

1. Unplug the Ground Connector. See Figure 2.

NOTE: It is not necessary to reconnect the ground after the module has been
removed from the oscilloscope.

2. With a 5/64 Allen wrench, remove the four corner screws (located on the front

panel) securing the input module and then slide the module halfway out of
the oscilloscope.

3. Disconnect the ribbon cable from the rear of the input module.

4. Remove the input module and set it to the left side of the oscilloscope.

WARNING: Place the input module on a non-conductive workbench free of
metal such as solder splashes.

5. Reconnect the ribbon cable to the input module.

6. Reapply power to the oscilloscope.
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4.4 GAIN ADJUSTMENTS

1. DC Level control: Adjust fully CCW
a. Slowly adjust the DC Level control in the CW direction until a full
screen triangle waveform appears.

2. Slowly adjust trimpot R133 (Figure 5) until a separation appears on the
waveform,
a. Readjust the trimpot for the best Tinear waveform.

3. Repeat Step 2. Use trimpot R111.
4, Repeat Step 2. Use trimpot RII.
5. Repeat Step 2. Use trimpot R78.
6. Repeat Step 2. Use trimpot R52.

NOTE: The DC Level control may require additional adjustment to isolate each
separation as the trimpots are adjusted.

4.5 OFFSET ADJUSTMENTS

NOTE: The input module slide rail may require removal if the OFFSET trimpot(s)
on the channel "B" ADC board require adjustment.

WARNING: Remove all power from the oscilloscope before removing the rail.

1. DC Level control: Adjust fully CCW
a. Slowly adjust the DC Level control in the CW direction until a full
screen triangle waveform appears.

2. Slowly adjust trimpot R125 (Figure 5) wuntil a separation appears on the
waveform.

a. Readjust the trimpot for the best linear waveform.
3. Repeat Step 2. Use trimpot R107.
4, Repeat Step 2. Use trimpot R85.
5. Repeat Step 2. Use trimpot R83.
6. Repeat Step 2. Use trimpot R51.

NOTE: The DC Level control may require additional adjustment to isolate each
separation as the trimpots are adjusted.
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4.6

EXPLORER REASSEMBLY

WARNING: Remove all power from the oscilloscope before continuing.

1. Replace the input module slide rail if it was removed during Procedure 4.5.
2. Disconnect the ribbon cable from the rear of the input module.

3. Slide the input module halfway into the oscilloscope and reconnect the
ribbon cable to the rear of the input module.

4. Slide the input module the rest of the way into the oscilloscope and
reconnect the ground to the Ground Connector.

BRm ROl  R83

0 T L
S Wt
i

Reverse side
R31
UA \\\\\\——OVTP

uB

] | . Dm
I
Front —»

Figure 5
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4.7 GAIN & OFFSET ALIGNMENT CONFIRMATION

1. Replace the left side cover on the oscilloscope.
2. Apply power to the oscilloscope and allow it to warm up for 15 minutes.

3. With the triangle waveform still applied to the oscilloscope, slowly adjust
the DC Level control from fully CCW to fully CW and observe the waveform for
separations. Repeat for the other channel.

a. Repeat Procedure 4.0 thru 4.7 if necessary.

4, Remove the signal generator from the input BNC.

4.8 SUMMARY OF GAIN & OFFSET TRIMPOTS

STAGE GAIN TRIMPOTS OFFSET TRIMPOTS
5 R133 R125
4 R111 R107
3 R91 R85
2 R78 R83
1 R52 R51

5.0 BALANCE ADJUSTMENTS

5.1 10 mV & 100 mV RANGE BALANCE

1. Range: 10 mV

2. Range Multiplier: X1

3. Vertical Expansion switch: OFF

4. Trigger Source: EXT

5. SIG/GND switches: GND

6. DC Level control: Adjust trace to center of screen.
7. Multimeter range: 0-10 mVDC

8.

Connect multimeter to OVIP. (See Figure 5)
a. Adjust R22 for a 0 volt reading.

9. Vertical Expansion switch: X64

10. Autocenter switch: ON then OFF
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11. Range switch: 100 mV
a. Observe trace for vertical shift.
b. Adjust trimpot R21 (Figure 5) until the trace is aligned with the
horizontal marker Tline.
NOTE: Make the first adjustment without vertical expansion if the shift is
excessive.

12. Repeat Steps 10 thru 12 until minimum shifting is achieved.

5.2 X1 & X4 MULTIPLIER BALANCE

1. Range Multiplier switch: X4
2. Autocenter switch: ON then OFF

3. Range Multiplier switch: X1
a. Observe trace for vertical shift.

b. Adjust trimpot R40 (Figure 5) until the trace is aligned with the
horizontal marker line.

4, Repeat Steps 1 thru 4 until minimum shifting is achieved.
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6.0 COMMON MODE ADJUSTMENT

1. Range Multiplier switch: X1
2. Range switch: 1V
3. Vertical Expansion switch: OFF
4, Signal Generator output: 100 Hz Square wave
5. (+) Input BNC switch: SIG
6. Apply square wave to the (+) input BNC.
a. Adjust for a 3/4 full screen display.
NOTE: The Offset and Trigger Level controls may require adjustment.
7. (-) Input BNC switch: SIG
8. Apply same square wave signal to the (-) input BNC.
NOTE: The signal must be applied to both the (+) and (-) input BNCs.
9. Autocenter switch: ON
10. Vertical Expansion switch: X64
11. Adjust trimpot R24 (Figure 5) for the test straight line.

WARNING: Use an insulated adjustment screwdriver to avoid shorting across

components.

12.

Vertical Expansion switch: OFF

210




7.0 GAIN CALIBRATION

7.1 1V_RANGE

1. Memeory switch: ALL
2. Filter switch: ON
3. Time Per Point: 2 mS

4. Autocenter switch: OFF
5. Range Multiplier: X1
6. Range: 1V

7. Signal Generator output: 0.2 Hz Square wave
a. Adjust for a 3/4 full screen display.
NOTE: The Offset and Trigger Level controls may require adjustment.

8. Multimeter range: 0-2 VDC
9. Apply same square wave signal to the multimeter.

10. Record both (+) and (-) multimeter readings and ADD absolute values to obtain
the peak-to-peak voltage.



17960 S

1728960 S

17433 S

11.
-16960mVv
12.
13.
~-16960muU
14,

-168o00mu

2-12

Depress the HOLD NEXT pushbutton.

a. Wait until the waveform has
been stored. (Hold Last led
1it only.)

Autocenter switch: Autocenter

Vertical Expansion switch: X64

Several Tevels of data points
will be displayed due to a
certain amount of "noise."
Select the level with the
majority of data points by
moving the horizontal marker
line.



15. Vertical Expansion switch: OFF
16. Function switch: RESET

17. Depress the Execute button.
a. Time and voltage numerics
indicate zero.

cooco0oo00 S X X X X.32 "V}

18. Position the vertical marker line
to the opposite peak of the wave-
form.

R

17980 S 1 84 ocomV

19. Vertical Expansion switch: X64

20. Select the level with the
majority of data points.
a. Record the peak-to-peak
voltage displayed on the
oscilloscope.

1824 0mu
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21. Compute the Percent Error.
a. The percent error should be less than 0.05%.

i -S
Multimeter (Vpp) cope (Vpp)

Percent Error = X100

1timet vV
Multimeter ( pp)

22. Adjust R9 (Figure 5).
a. CW to decrease. CCW to increase.

23. Depress the LIVE pushbutton.
24. Vertical Expansion switch: OFF
25. Autocenter switch: OFF

26. Repeat Procedure 7.1, Steps 11 thru 26 until percent error is less than 0.05%.

7.2 2V, 4V, +10V & 100 mV RANGES

Repeat Procedure 7.1 (1V Range) for each of the Range Calibrations and
substitute the steps listed in the table below.

RANGE TO BE STEP 5 STEP 6 STEP 8 STEP 22
CALIBRATED Range Multiplier Range Multimeter Range Trimpot
2V X2 1v 0-4v R7
4y X4 1v 0-10V R5
+10V X1 10V 0-20V * R15
100 mV X1 100 mV 0-200 mV R19

* NOTE: Adjust R15 (Step 22) CW to increase gain and CCW to decrease gain.
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7.3

7.4

10 mV RANGE

Repeat Procedure 7.1 using the following substitutions:
1. Range: 10 mV (Step 6)

2. Apply the square wave signal to the (+) input BNC using the Attenuator
network illustrated in Figure 1.
a. Adjust for a 3/4 full screen display.

3. Multimeter Range: 0-20 mV (Step 8)
4. Trimpot: R17 (Step 22)

-10V RANGE

1. Remove the Attenuator network.
2. Range: 10V

3. Apply square wave signal to the (+) input BNC.
a. Adjust for a 3/4 full screen display.

4. Apply same square wave signal to the (-) input BNC.
NOTE: The signal must be applied to both the (+) and (-) input BNCs.

5. Autocenter switch: ON
6. Vertical Expansion switch: X64
7. Adjust trimpot R15 (Figure 5) for the best straight line.

8. Vertical Expansion switch: OFF
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DISPLAY ALIGNMENT

TRIM POTS ACCESS

The display trimpots are accessible from the bottom of the oscilloscope. Refer to
Figure A-1.

WARNING: High voltages exist in the oscilloscope. Use care during the following
procedures.

ALIGNMENT PROCEDURE

It is recommended that the following alignment procedure be followed in the sequence

as listed. Perform the alignment(s) if required.

1.
2.

Ground all (+) and (-) input BNC's.

Switch the FUNCTION selector to the ERASE position (spring loaded) and depress
the EXECUTE pushbutton.

HORIZONTAL ROTATE: Rotates the entire display with the screen center acting as
the pivot point.
a. Adjust until the vertical marker line is straight up and down.

VERTICAL ROTATE: Rotates the entire display with the left side of the screen
acting as the pivot point.
a. Adjust until the horizontal marker line is Tlevel.

HORIZONTAL CENTER: Positions the display either left or right.
a. Adjust until the horizontal marker line is evenly centered on the screen.

HORIZONTAL GAIN: Expands or contracts the display in the horizontal plane.
a. Adjust until both ends of the horizontal marker line are approximately 3/16"
from the sides of the screen.

VERTICAL CENTER: Positions the display either up or down.
a. Adjust until the vertical marker line is approximately 1/4" from the top
of the screen.

VERTICAL GAIN: Expands or contracts the display in the vertical plane.

a. Adjust until the vertical marker line is approximately 1/8" from the bottom
of the screen.

b. Repeat Step 7 and 8 until the vertical marker line is approximately 1/4"
from the bottom of the screen.



ASTIGMATISM: Adjust the sharpness of the display and is used in conjunction with
the FOCUS adjustment located on the rear panel.

a. Adjust the Astigmatism trimpot for a sharp vertical marker line.

b. Adjust the FOCUS control for a sharp horizontal marker line.

DISPLAY ADJUSTMENTS
VERTICAL HORIZONTAL

GAIN ROTATION CENTER ASTIG. CENTER ROTATION GAIN

%, % %, O %, %, %

I

Adjust FOCUS (rear panel) Adjust Asigmatism for
for sharp Horizontal —— sharp Vertical marker
marker line. 11 line.

A

VERTICAL GAIN

VERTICAL ROTATION

TRIM POTS

ACCESS HOLE VERTICAL CENTER

ASTIGMATISM

SEEEEERE

HORIZONTAL CENTER

HORIZONTAL ROTATION

SIS

HORIZONTAL GAIN

FRONT .
<«— Figure 1-A - Bottom View



FOCUS AND INTENSITY CONTROLS

The Focus and Intensity controls are located on the rear panel.
® FOCUS: The Focus control is used in conjunction with the Astigmatism trimpot
described above in Step 9.

® INTENSITY: The Intensity control brightens or darkens the display. This control
may be adjusted, when using the scope camera, to permit optimum results while
capturing displays on film.

MAINTENANCE

The following guidelines should be observed when cleaning the Explorer.
® SCOPE FACE: Clean the display face with a slightly damp, soft cloth.

® CABINET: Clean the external surfaces with a slightly damp, soft cloth using a mild
detergent.

® AIR FILTER: The dust filter on the rear panel should be inspected at regular
intervals and cleaned whenever an accumulation of dust appears.

To clean the filter: Remove the four retaining screws, remove the surface dust with
either compressed air or a soft-bristle brush. Reinstall the filter.



1.0

1.1

1.2

1.3

1.4

1.5

MODEL 204-A PLUG-IN

REQUIREMENTS

FUNCTION GENERATOR
1. Output:
2. Adjustable amplitudes:

3. Adjustable frequencies:

DIGITAL MULTIMETER
1. Resolution:
2. Accuracy:

ANALOG OSCILLOSCOPE
1. Bandwidth:

TOOLS
1. Allen wrench:
2. Screwdriver:

Square wave
10 -

0 mVpp 20 Vpp
0.2 Hz - 20 MHz

4% or 5% digits
.05% of input, DC Voltage

100 MHz

5/64
Adjustment type

NETWORKS

1. Input capacitance:
i

J 50 pF l
Signal
%na AAA- P To Scope
1M ohm
Figure 1

2. Frequency compensation:

. IN4376
S
1?:“ —p} P To Scope
47 ohms
Figure 2




2.0

3.0

3.1

3.2

EXPLORER DISASSEMBLY

The left side cover must be removed to perform the alignment procedures.

WARNING: A1l power must be removed from the oscilloscope before continuing.

1. Remove the two Teft side cover securing.screws with a 5/64 Allen wrench.
Do not remove the cover except to make measurements and adjustments.

EXPLORER SET-UP PROCEDURE

The procedures have been outlined sequentially. Do not change any switch
settings unless otherwise directed.

NOTE: The procedures should be completed with the digitizer shields in place
and the plug-in front panel fastened to the frame. Some of the adjustments
will be affected if the shields are removed and then reinstalled after the
alignrents.

MAIN FRAME CONTROLS

NOTE: Allow the oscilloscope to warm up for at least 15 minutes before
proceeding with any alignment procedures.

Power On/0ff: ON

Vertical Expansion: OFF
Horizontal Expansion:  OFF
Autocenter switch: OFF

XY / YT switch: YT

Function switch: RESET NUMBERS
Memory switch: ALL

DISK DRIVE (Explorer III Models)

Track Protect switches: Don't Care
Track Segment switch: Main Frame Control (Full CCW)
Semi-Auto/Manual switch: MANUAL

3-2



NOTE 1:

3.3 204-A PLUG-IN

Storage Control:

Retain Reference:

Time Per Point:

Volts Full Scale:

Filter:
On/0ff:

DC/AC:
Offset:

Trigger Mode
a. Auto/Norm:
b. Cursor:

c. Lock:

Trigger Coupling
a. AC/DC:
b. HF REJ/NORM:

Trigger Source (See Note 1)

a. CH A/ CH B:
b. Int/Ext:

Trigger Level:
Trigger Slope:

LIVE

ALL OFF (Down)

500 nS

100mVv

FULL

ON (For channel to be calibrated only)

DC
Center of Screen

AUTO
Out
Out

DC
NORM

Don't Care
EXT

Adjust as required to stabilize trace.

(-)

Connect the function generator sync output to the external trigger input BNC.



4.0 VOLTAGE CHECK

1. Multimeter range: 0-20 VDC

2. Connect multimeter to -2VTP. (See Figure 3)
a. Adjust R9 for -1.98 VDC to -2.02 VDC.

3. Connect multimeter to +6VTP. (See Figure 3)
a. Adjust R40 for +5.94 VDC to +6.06 VDC.

CAUTION: Use insulated probe on +6VTP to avoid shorting to heatsink.

u2
R45
;] (2)c30
Q)
RO[, | R47:] (@c32 R59
R4S R61
+6VTP —— e
R24 7]
1® w[J@\©) [T
| ]
NOTE: When needed, connect probe Front —
grounds to outer shields. 34 36

33— b——37

Figure 3

34



5.0

6.0

INPUT RESISTANCE CHECK

Multimeter range: 2 Megohms

Connect multimeter to input BNC.
a. Record the resistance. (1 Megohm + 1%)

Volts Full Scale switch: 1V
a. Adjust R48 for same reading as recorded in Step 2, + 1%.

Volts Full Scale switch: 10V
a. Adjust R49 for same reading as recorded in Step 2, + 1%.

Disconnect multimeter from oscilloscope.

BALANCE ADJUSTMENT

10.

Ground input BNC.

Volts Full Scale switch: 100 mV
Filter switch: 1 MHz
Vertical Expansion switch: X16
Autocenter switch: ON, then OFF

Volts Full Scale switch: Switch between 100, 200 and 400 mV ranges.

a. Observe trace for vertical shift.

b. Adjust R59 until trace is aligned with the horizontal marker line.
NOTE: Make the first adjustment without vertical expansion if the
shift is excessive.

Repeat Steps 5 thru 6 until minimum shifting is achieved.

Volts Full Scale switch: Switch between all ranges.
a. Observe trace for vertical shift.
b. Adjust R59 if necessary for minimum shifting.

Vertical Expansion switch: OFF

Disconnect the ground from the input BNC.



7.0 AMPLIFIER RESPONSE

—

Volts Full Scale: 100 mv
Filter switch: FULL
Signal Generator output: 100 kHz Square wave (20 MHz or better bandwidth)

Apply square wave to input BNC.
a. Adjust for a 3/4 full screen display.
NOTE: The Offset and Trigger Level controls may require adjustment.

Analog oscilloscope: CHANNEL 1 - 0.5 V/Div.
CHANNEL 2 - 50 mv/Div. Inverted
DC Coupling
0.05 uSec/Div.
Internal Trigger, (-) slope

Connect analog oscilloscope to output of signal generator and to test point
TPA on the digitizer board. (See Figure 3).

Adjust C16 (Figure 3) until the slopes of the signal generator output and
test point TPA are identical. (See Figures 4 and 5.)

CAUTION: Turning Cl6 too far in the counter-clockwise direction may
cause the adjustment screw to fall out of the variable capacitor.

Disconnect the analog oscilloscope.

‘ \— Test Point TPA ‘ \— Test Point TPA

\ \

—— Adjust to match slope of
signal generator output.

ZSigna] Generator Output ZS1'gna1 Generator Output

Figure 4 -~ Unacceptable Response Figure 5 - Acceptable Response
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8.0 GAIN CALIBRATION

8.1 100 mV RANGE

1. Volts Full Scale switch: 100 mV

2. Memory switch: Q1

3. Autocenter switch: OFF
4. Filter switch: 1 MHz
5. Time Per Point: 5 mS

6. Signal Generator output: 0.2 Hz Square wave
a. Adjust for a 3/4 full screen display.
NOTE: The Offset and Trigger Level controls may require adjustment.

7. Multimeter range: 0-200 mvDC
8. Apply the same square wave signal to the multimeter.

9. Record both (+) and (-) multimeter readings and ADD absolute values to
obtain the peak-to-peak voltage.



10. Depress the HOLD NEXT pushbutton.
a. Wait until the waveform has
been stored. (Hold Last led
1it only)

17860 S ~-16960wmv

11. Autocenter switch: ON
12. Vertical Expansion switch: X16

-1696o0omV

13. Several levels of data points
will be displayed due to a
certain amount of "noise."
Select the level with the
maiority of data points by
moving the horizontal marker
line.

17433 s -168oc0owmu




oo0coc00 S

E

17980 s

1729735 s

S ———————

15.

16.
cococoomV

17.
184 oomu

18.

19.

1824 0mv

3-9

14.

Vertical Expansion switch: OFF

Function switch: RESET

Depress the Execute button.

a. Time and voltage numerics
indicate zero.

Position the vertical marker line
to the opposite peak of the wave-
form.

Vertical Expansion switch: XI16

Select the level with the

majority of data points.

a. Record the peak-to-peak
voltage displayed on the
oscilloscope.



21. Compute the Error.
Error = Multimeter (Vpp) - Scope (Vpp)'< 1 mv

22. Adjust R28 (Figure 3).
a. CW to increase, CCW to decrease.

23. Depress the LIVE pushbutton.
24. Repeat 8.1, Steps 10 thru 23 until Error value computed in Step 21 is met.
25. Vertical Expansion switch: OFF

26. Autocenter switch: OFF

8.2 200 mV, 400 mV, 1V & 10V RANGE CALIBRATIONS

Repeat Procedure 8.1 (100 mV Range Calibration) for each of the Range
Calibrations and substitute the steps and values listed in the table below.

SUBSTITUTIONS
RANGE TO BE

CALIBRATED Step 1 Step 6 Step 21 Step 22
Volts Full Scale Multimeter Range Error Value Trimpot

200 mV 200 mv 0-400 mvDC 2 mV R47

400 mV 400 mV 0-800 mvDC 4 my R45

1V 1V 0-2 VDC 10 mV R61

10V 10V 0-20 vDC 0.1V R64

NOTE: Disconnect the multimeter when the Range Calibrations have been completed.



7.0 200 mVy RANGE FREQUENCY COMPENSATION

Vertical Expansion switch: OFF
Filter switch: FULL
3. Memory switch: ALL
4. Time Per Point: 50 nS
5. Volts Full Scale switch: 200 mV
6. Signal Generator output: 100 kHz Square wave

7. Apply square wave to the input BNC using the frequency compensation network
illustrated in Figure 2.
a. Adjust for a 3/4 full screen display.

8. Vertical Expansion switch: X4
9. Horizontal Expansion switch: X16

10. Autocenter switch: ON
a. Adjust the Offset for minimum noise.

11. Adjust C32 for the best negative cycle response. (See Figures 3 & 6 thru 8).

9.1 400 mv, 1V, 2V, 4V & 10V RANGE FREQUENCY COMPENSATION

Repeat Procedure 9.0 (200 mV Range Frequency Compensation) for each of the
ranges and substitute the steps listed in the table below.

NOTE: The 200 mV, 400 mV, 2V and 4V compensation procedures must be repeated
after the entire procedure has been completed. Repeat these procedures until
an optimum response for all four ranges has been achieved.

RANGE TO BE STEP 4 STEP 5 STEP 6 STEP 11
CALIBRATED | Time Per Point | Volts Full Scale | Signal Generator Capacitor
400 mv 50 nS 400 mV 100 KHz €30
v 500 nS v 10 KHz C36
2V 500 nS 2V 10 KHz C32
4v 500 nS 4v 10 KHz €30
10V 500 nS 10V 10 KHz C37

NOTE: Place the Horizontal and Vertical Expansion switches to "OFF" when the
Range Frequency Compensations have been completed.
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-09183uxS

-09183xus

-0918.3usS

Figure 6 - Negative square wave cycle
with undershoot.

-3?44%.0mu

Figure 7 - Negative square wave cycle
with overshoot.

-3?244.0mv
Figure 8 - Best possible negative

square wave cycle. One or two data
points may be present.

-3744%0mU
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10,5

INPUT CAPACITANCE

ihe series number of the Model 204-A Digitizer Board must be determined in

crder that the appropriate procedure will be selected.

5.

Locate the Digitizer board part number as illustrated in Figure 9

@ If the last two digits of the part number is -02 (or less), perform
Procedure 10.1

@I1f the Tast two digits of the part number is -03 (or greater), perform
Procedure 10.2

10.1 SERIES -02 OR LOWER

1. Volts Full Scale: 1v

2. Time Per Point: 50 nS

3. Signal Generator output: 10 kHz Square wave

4. Apply the square wave to the input BNC using the capacitance network
illustrated in Figure 1.
a. Adjust for a 3/4 full screen display.

5. Vertical Expansion switch: X4

6. Horizontal Expansion switch: X2

7. Adjust C33 for the best square wave response.

8. Vertical Expansion switch: OFF

Note: Repeat Procedure 5.0 & 9.1

9. Volts Full Scale: 10V (Frequency Compensation)

10. Repeat Procedure 10.1, Steps 2 thru 7. after completing this procedure
a. Substitute capacitor C34 in Step 7. to verify proper alignment.

©
U2
C> 000-9063-02
000-9063-03
©
Front

Figure 9 - Digitizer Board
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10.2 SERIES -03 OR GREATER

10.

11.

12.

13.

14.

15.
16.

NOTE:

Volts Full Scale: 100 mv
Time Per Point: 50 nS
Signal Generator output: 10 kHz Square wave

Apply the square wave to the input BNC using the capacitance network
illustrated in Figure 1.
a. Adjust for a 3/4 full screen display.

Horizontal Expansion switch: X2
Retain Reference switches: 1 &3 (UP), 2 & 4 (DOWN)

Volts Full Scale: 1V
a. Adjust output of the signal generator for a 3/4 full screen display.

Vertical Expansion switch: X4

Offset control: Adjust until retained waveform and "1ive"
waveform are superimposed.

Adjust C33 until the slopes of the "live" waveform matches the slopes of
the retained waveform.

Vertical Expansion switch: OFF

Volts Full Scale: 10V
a. Adjust output of the signal generator for a 3/4 full screen display,
or as large a signal amplitude obtainable from the signal generator.

Vertical Expansion switch: X8

Adjust C34 until the slopes of the "live" waveform matches the slopes of
the retained waveform.

Horizontal Expansion switch: OFF

Retain Reference switch: A11 Down

Repeat Procedure 9.0 & 9.1 (Frequency Compensation) after completing this
procedure to verify proper alignment.
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DISPLAY ALIGNMENT

TRIM POTS ACCESS

The display trimpots are accessible from the bottom of the oscilloscope. Refer to
Figure A-1.

WARNING: High voltages exist in the oscilloscope. Use care during the following
procedures.

ALIGNMENT PROCEDURE

It is recommended that the following alignment procedure be followed in the sequence

as listed. Perform the alignment(s) if required.

1.
2.

Ground all (+) and (-) input BNC's.

Switch the FUNCTION selector to the ERASE position (spring loaded) and depress
the EXECUTE pushbutton.

HORIZONTAL ROTATE: Rotates the entire display with the screen center acting as
the pivot point.
a. Adjust until the vertical marker line is straight up and down.

VERTICAL ROTATE: Rotates the entire display with the left side of the screen
acting as the pivot point.
a. Adjust until the horizontal marker line is level.

HORIZONTAL CENTER: Positions the display either left or right.
a. Adjust until the horizontal marker line is evenly centered on the screen.

HORIZONTAL GAIN: Expands or contracts the display in the horizontal plane.
a. Adjust until both ends of the horizontal marker line are approximately 3/16"
from the sides of the screen.

VERTICAL CENTER: Positions the display either up or down.
a. Adjust until the vertical marker line is approximately 1/4" from the top
of the screen.

VERTICAL GAIN: Expands or contracts the display in the vertical plane.

a. Adjust until the vertical marker line is approximately 1/8" from the bottom
of the screen.

b. Repeat Step 7 and 8 until the vertical marker line is approximately 1/4"
from the bottom of the screen.



9. ASTIGMATISM: Adjust the sharpness of the display and is used in conjunction with
the FOCUS adjustment Tocated on the rear panel.
a. Adjust the Astigmatism trimpot for a sharp vertical marker line.
b. Adjust the FOCUS control for a sharp horizontal marker line.

DISPLAY ADJUSTMENTS
VERTICAL HORIZONTAL

GAIN ROTATION CENTER ASTIG. CENTER ROTATION GAIN

%, %, %, %, %, %, %,

\ 4 \ 4
\ ’
\ /
- \ /
- \ /
.- \{s
e ~a - 4 A
S - - 7 I
- / \
/ \
/ \
— |
—P —>
I
«—> <« n‘—
—
\ 4
Adjust FOCUS (rear panel) Adjust Asigmatism for
for sharp Horizontal ———— < sharp Vertical marker
marker line. } line.
@ | VERTICAL GAIN
[
[ @ | VERTICAL ROTATION
@] TRIMPOTS
©| ACCESS HOLE @ | VERTICAL CENTER
2
) @D | ASTIGMATISM
@
- @ | HORIZONTAL CENTER
@) | HORIZONTAL ROTATION
@ | HORIZONTAL GAIN
FRONT .
<t+—— Figure 1-A - Bottom View



FOCUS AND INTENSITY CONTROLS

U The Focus and Intensity controls are located on the rear panel.
® FOCUS: The Focus control is used in conjunction with the Astigmatism trimpot
described above in Step 9.

® INTENSITY: The Intensity control brightens or darkens the display. This control
may be adjusted, when using the scope camera, to permit optimum results while
capturing displays on film.

MAINTENANCE

The following guidelines should be observed when cleaning the Explorer.
® SCOPE FACE: Clean the display face with a slightly damp, soft cloth.

® CABINET: Clean the external surfaces with a slightly damp, soft cloth using a mild
detergent.

® AIR FILTER: The dust filter on the rear panel should be inspected at regular
intervals and cleaned whenever an accumulation of dust appears.

To clean the filter: Remove the four retaining screws, remove the surface dust with

\

either compressed air or a soft-bristle brush. Reinstall the filter.
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1.0

1.1

1.2

1.3

1.4

1.5

MODEL 206 PLUG-IN (With D2 Amplifier)

REQUIREMENTS

FUNCTION GENERATOR
1. OQutput:
2. Adjustable amplitudes:

3. Adjustable frequencies:

DIGITAL MULTIMETER
1. Resolution:
2. Accuracy:

EXTENDER BOARD
1. For D2 Amplifier:

TOOLS

1. Allen wrench:

2. Screwdrivers:

3. Open end wrench:
4. Soldering Iron:

Square wave and Triangle wave

- 20V

100 mV
pp pp

0.2 - 10 kHz

4% or 5% digits
.02% of input, DC Voltage

Furnished with Explorer

5/64

Adjustment and Common types
1/4"

40W pencil type

NETWORKS
1. Input capacitance:
LA}
i 50 pF
Signal
In » 10 Scope
1M ohm
Figure 1
2. Frequency compensation:
Signal tN4376
In ' = B To Scope
47 ohms
Figure 2
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2.0 EXPLORER DISASSEMBLY

The left side cover must be removed and the D2 Amplifier board extended to
perform the alignment procedures.

WARNING: A1l power must be removed from the oscilloscope before continuing.

1. Remove the two left side cover securing screws with a 5/64 Allen wrench
and set aside.

2. Unsolder the two ground straps from the D2 Amplifier shields. (See Figure 3)

3. Remove the two screws securing the D2 Amplifier to the plug-in front panel
and pull the D2 Amplifier out.

4, Insert the extender board between the ADC board and the D2 Amplifier board.
5. Ground the D2 Amplifier shield to the plug-in.
6. Replace the left side cover and cover the extended D2 Amplifier board.

7. Turn the oscilloscope on and allow it to warm up for at least 15 minutes
before proceeding

NOTE: The Channel "A" D2 Amplifier and ADC boards must be removed to align the
Channel "B" boards.

ADC Board (B) D2 Amplifier (A) D2 Amplifier (B)

ADC Board (A) “//////7 ‘\]

\x 1L -

Ground Connector

Ground Strap

'AI\ |

Mother Board |
| ><
»

Figure 3
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3.0 EXPLORER SET-UP PROCEDURE

The procedures have been outlined sequentially. Do not change any switch
settings unless otherwise directed.

3.1 MAIN FRAME CONTROLS

NOTE: Allow the oscilloscope to warm up for at least 15 minutes before

proceeding with any alignment procedures.

Power On/0ff: ON

Vertical Expansion: OFF
Horizontal Expansion: OFF
Autocenter switch: OFF

XY / YT switch: YT

Function switch: RESET NUMBERS
Memory switch: ALL

3.2 DISK DRIVE (Explorer III Models)

Track Protect switches: Don't Care
Track Segment switch: MAIN FRAME CONTROL (Full CCW)
Semi-Auto/Manual switch: MANUAL

3.3 206 PLUG-IN

Storage Control: LIVE

Retain Reference: OFF

Time Per Point: 500 nS

100 kHz Filter: OFF

Channel A switch: ON (Only if calibrating Channel A)
Channel B switch: ON (Only if calibrating Channel B)
Trigger Mode: AUTO

Trigger Slope: -DC

Trigger Source: Channel being calibrated. (See Note 1)
Trigger Threshold: Adjust as required.

Range: 10V

Multiplier: X2

NOTE 1: [If the function generator has a sync output, connect it to the external
trigger input BNC and then select EXT as the Trigger Source.
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4.0 VOLTAGE CHECK

1. Multimeter range: 0-20 VDC

2. Connect the multimeter to the +5VTP. (See Figure 5)
a. Adjust R7 for +5 VDC + 1%. (See Figure 4)

R7 Channel "A" ADC Board

TéT [T EZZ|®|VZ [T ?SHZE [LJE:::iLJ}

[ _ )|

Figure 4
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Multimeter range: 0-40 VDC

Connect the multimeter to +25VTP.

a. Adjust R72 for +25 VDC + 1%.

Connect the multimeter to -25VTP.

a. Adjust R74 for -25 VDC + 1%.
Multimeter range: 0-20 VDC

Connect the multimeter to +8VTP.
a. Record reading.

Connect the multimeter to -8VTP.

a. Adjust R100 for a reading equal to the magnitude of the +8 VDC recorded

(See Figure 5)

(See Figure 5)

(See Figure 5)

(See Figure 5)

in Step 7, + 1%. (See Figure 5)

Stage 3 Stage 2
r——"""="===-- I D
] L]

' RAS[ 1+ R4

| [

| [ |
[

\ toIR]

| ::

= Lol T

Stage 4
R74 R72 P .
R | R49 '
' |
( | |
1 ] |
' [
[ | :
’ |1 Re6 :
P Ra9L ] L______:
Stage é
R67
+25VTP —3w

uoo

-25VTP—J;' Clé

+5VTP
R69 '//_‘

ﬂﬂl [

Stage 1

AL

Figure 5 - Model 206 "ADC" Board

—4
-8VTP—» ]
+8VTP —I—

R100

LT

H
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5.0 GAIN & OFFSET ADJUSTMENTS

An analog-to-digital converter (ADC) normally generates a series of incrementally
increasing output voltages (digital outputs) when a gradually increasing voltage

(analog signal) is applied to its input.

Discontinuities in the digital output signal will occur when misalignments of the

Gain (Figure 6) and/or Offset (Figure 7) are present.

N
AN > o
RN NN
b4 SN V2NN

7 AN 2 AN

a N

Figure 6 - Misaligned Gain Figure 7 - Misaligned Offset

5.1

INITIAL SET-UP PROCEDURE

(@n]

Multiplier Range: X2
Range: 1v
100 kHz Filter switch: ON

Connect the signal generator to the input BNC of the channel to be aligned.

Signal Generator output: Triangle waveform
a. Adjust the waveform frequency for a one period display.
b. Adjust the waveform amplitude for a full screen display.

Vertical Expansion switch: X32

NOTE: It may be necessary to reposition the display by operating the paddle
switch adjacent to the Vertical Expansion switch.
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5.2 GAIN & OFFSET TESTS

1. DC Level adjust: Full CCW

2. Slowly adjust the DC Level control toward the full CW position.
a. Observe the waveform for separations similiar to those illustrated in
Figure 6 (Misaligned Gain) and/or Figure 7 (Misaligned Offset).

@®If a Tinear waveform is observed, repeat Procedures 5.1 and 5.2 for
Channel B and then advance to Procedure 6.0 (Balance Adjust) if the
waveform is linear.

@ If separations are observed, note which variation(s) (Gain and/or
Offset) and then repeat Procedures 5.1 and 5.2 for Channel B before
proceeding to Procedure 5.3.

5.3 EXPLORER DISASSEMBLY

WARNING: A1l power must be removed from the oscilloscope before continuing
with this procedure.

—_

Unplug the Ground Connector. See Figure 3.

NOTE: It is not necessary to reconnect the ground after the module has been
removed from the oscilloscope.

2. With a 5/64 Allen wrench, remove the four corner screws (located on the front
panel) securing the input module and slide the module halfway out of the

oscilloscope.
3. Disconnect the ribbon cable from the rear of the input module.

4. Slide the input module the rest of the way out and set it to the left side
of the oscilloscope.

WARNING: Place the input module on a non-conductive workbench free of
metal such as solder splashes.

5. Reconnect the ribbon cable to the input module.

6. Reapply power to the oscilloscope.



5.4 GAIN ADJUSTMENTS

5.5

NOTE: The channel "A" ADC board must be removed if the GAIN trimpot(s) on the
channel "B" ADC board require adjustment.

WARNING: Remove all power from the oscilloscope before removing the channel
"A" ADC board.

DC Level control: Adjust fully CCW
a. Slowly adjust the DC Level control in the CW direction until a full

screen triangle waveform appears.

Slowly adjust the Stage 4 - R66 trimpot (Figure 5) until a separation appears
on the waveform.
a. Readjust the trimpot for the best linear waveform.

Repeat Step 2. Use trimpot (Stage 3 - RI1)
Repeat Step 2. Use trimpot (Stage 2 - R1)
Repeat Step 2. Use trimpot (Stage 1 - R32)

NOTE: The DC Level control may require additional adjustment to isolate each
separation as the trimpots are adjusted.

OFFSET ADJUSTMENTS

NOTE: The input.module slide rail may require removal if the GAIN trimpot(s)

on the channel "B" ADC board require adjustment.

WARNING: Remove all power from the oscilloscope before removing the rail.

—
.

DC Level control: Adjust fully CCW
a. Slowly adjust the DC Level control in the CW direction until a full
screen triangle waveform appears.

STowly adjust the Stage 5 - R49 trimpot (Figure 5) until a separation appears
on the waveform.
a. Readjust the trimpot for the best linear waveform.

Repeat Step 2. Use trimpot (Stage 4 - R49)
Repeat Step 2. Use trimpot (Stage 3 - R49)

Repeat Step 2. Use trimpot (Stage 2 - R49)
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6. Repeat Step 2. Use trimpot (Stage 1 - R26)

NOTE: The DC Level control may require additional adjustment to isolate each
separation as the trimpots are adjusted.

5.6 EXPLORER REASSEMBLY

WARNING: Remove all power from the oscilloscope before continuing.

1. Replace the input module slide rail if it was removed during Procedure 5.5.
2. Replace the channel "A" ADC board if it was removed during Procedure 5.4.
3. Disconnect the ribbon cable from the rear of the input module.

4. Slide the input module halfway into the oscilloscope and reconnect the
ribbon cable to the rear of the input module.

5. Slide the input module the rest of the way into the oscilloscope and
reconnect the ground to the Ground Connector.

5.7 GAIN & OFFSET ALIGNMENT CONFIRMATION

1. Replace the left side cover on the oscilloscope.
2. Apply power to the oscilloscope and allow it to warm up for 15 minutes.

3. With the triangle waveform still applied to the oscilloscope, slowly adjust
the DC Level control from fully CCW to fully CW and observe the waveform for

separations. Repeat for the other channel.
a. Repeat Procedure 5.0 thru 5.7 if necessary.

4. Remove signal generator from input BNC.

5.8 SUMMARY OF GAIN & OFFSET TRIMPOTS

STAGE GAIN TRIMPOTS OFFSET TRIMPOTS
5 None Stage 5 - R49
4 Stage 4 - R66 Stage 4 - R49
3 Stage 3 - Rl Stage 3 - R49
2 Stage 2 - Rl Stage 2 - R49
1 Stage 1 - R32 Stage 1 - R26
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0.0  RALANCE ADJUSTMENTS

6.1 X1 & X2 MULTIPLIER BALANCE

1. Vertical Expansion switch: OFF

2. Range Multiplier: X2

3. Range: 100 mv

4. Ground the (+) and (-) input BNCs.

5. DC Level control: Adjust trace to center of screen.
6. Multimeter range: 0-10 mvDC

7. Connect multimeter to GITP. (See Figure 8)
a. Adjust R44 for 0 VDC + 1 mVDC

8. Vertical Expansion switch: X64
9. Autocenter switch: ON, then OFF

10. Range Multiplier switch: X1
a. Observe trace for vertical shift.
b. Adjust R47 (Figure 8) until the trace is aligned with the horizontal
marker line.
NOTE: Make the first adjustment without vertical expansion if the shift is
excessive.

11. Range Multiplier switch: X2

12. Repeat Steps 9 thru 11 until minimum shifting is achieved.

6.2 X2 & X4 MULTIPLIER BALANCE

1. Range Multiplier: X4
2. Autocenter switch: ON, then OFF
3. Range Multiplier: X2

a. Observe trace for vertical shift.

b. Adjust R20 (Figure 9) until the trace is aligned with the horizontal
marker Tine.

NOTE: Make the first adjustment without vertical expansion if the shift is
excessive.
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4. Repeat Steps 1 thru 3 until minimum shifting is achieved.

5. Range Multiplier:

Switch between X1, X2 and X4

a. Repeat Procedures 6.1 and 6.2 if necessary.

6. Remove the grounds from the (+) and (-) input BNCs.

R28

R43§R44
R46 (@)

G1TP

C17

or

DC
Level 2
Control

R27

R47

C14

I

4

Figure 8 - Left

Front —»

side view

b
R20 (@)
ca @ c6
@)r10 R13(Q)
c2 s
@rs  R71(©)
g
o
«—fFront

Figure 9 - Right side view
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7.0 COMMON MODE ADJUSTMENT

10.
11.

100 kHz Filter switch: OFF

Range Multiplier: X2

Vertical Expansion switch: OFF

Signal Generator output: 10 kHz Square wave

Apply square wave to the (+) input BNC.
A. Adjust for a 3/4 full screen display.
NOTE: The Offset and Trigger Level controls may require adjustment.

Apply the same signal to the (-) input BNC.
NOTE: The signal must be applied to both the (+) and (-) input BNCs.

Autocenter switch: ON

Vertical Expansion switch: X64
Adjust R27 (Figure 8) for the best straight line.
Vertical Expansion switch: OFF

Disconnect the signals from the (+) and (-) input BNCs.

8.0 200 mV RANGE INPUT CAPACITANCE

(+) INPUT BNC
1. Signal Generator output: 10 kHz Square wave <774 €4~ A<
2. Apply square wave to the (+) input BNC using the Input Capacitance network

illustrated in Figure 1. <SP Neym et e 39,
a. Adjust for a 3/4 full screen display.
Vertical Expansion switch: X32
Horizontal Expansion switch: X16
Adjust C20 (Figure 8) for minimum overshoot or undershoot.

Vertical Expansion switch: OFF
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8.2

9.0

9.1

(-) INPUT BNC

1. Remove the square wave signal from the (+) input BNC and apply it to the (-)
input BNC using the Input Capacitance network.
a. Adjust for a 3/4 full screen display.

2. Vertical Expansion switch: X32

3. Adjust C22 (Figure 8) for minimum overshoot or undershoot.
4, Vertical Expansion switch: OFF
5. Horizontal Expansion switch: OFF

6. Remove the Input Capacitance network from the (-) input BNC.

GAIN CALIBRATION

200 mV RANGE

1. Memory switch: Q1

2. Filter switch: ON

3. Time Per Point: 5 mS
4. Autocenter switch: OFF

5. Range Multiplier: X2

6. Range: 100 mV

7. Signal Generator output: 0.2 Hz Square wave
a. Adjust for a 3/4 full screen display.
NOTE: The Offset and Trigger Level controls may require adjustment.

8. Multimeter range: 0-400 mvDC
9. Apply same square wave signal to multimeter.

10. Record both (+) and (-) multimeter readings and ADD absolute values to obtain
the peak-to-peak voltage.
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11. Depress the HOLD NEXT pushbutton.
a. Wait until the waveform has
been stored. (Hold Last led
1it only.)

17860 S -16960mVu

12. Autocenter switch: ON
13. Vertical Expansion switch: X64

-1696o0owmv

14. Several Tevels of data points
will be displayed due to a
certain amount of "noise."
Sa2lect the level with the
majority of data points by
moving the horizontal marker
Tine.

174353 s -1680o0wvL
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15. Vertical Expansion switch: OFF
16. Function switch: RESET
17. Depress the Execute button.
a. Time and voltage numerics
indicate zero.

coocooo0omV

18. Position the vertical marker line
to the opposite peak of the wave-
form.

S ——————

17980 S 18%ocomV

Vertical Expansion switch: X64

Select the level with the

majority of data points.

a. Record the peak-to-peak
voltage displayed on the
oscilloscope.

179?33 s 1824%0omv
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21. Compute the Percent Error.

a.

Percent Error =

The percent error should be less than 0.2%.

Multimeter (Vpp) - Scope (Vpp)

22. Adjust R28 (Figure 8).

a.

23. Depress the LIVE pushbutton.

CW to increase.

24. Vertical Expansion switch:

25. Autocenter switch:

Multimeter (V

CCW to decrease.

Pp)

X100

26. Repeat Procedure 9.1, Steps 11 thru 25 until percent error is less than 0.2%.

9.2 100 mV, 2V & 20V _RANGES

Repeat Procedure 9.1 (100 mV Range) for each of the Range Calibrations and

substitute the steps listed in the table below.

“ANGE 10 BE STEP 5 STEP 6 STEP 8 STEP 22
CALIBRATED Range Multiplier Range Multimeter Range Trimpot
100 mV X1 100 mVv 0-200 mv R46
2V X2 1V 0-4v R4
20V X2 10V 0-40v R10

NOTE: Disconnect the multimeter when the Range Calibrations have been completed.
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0.0 Frequency comemearioy (€ PG SOEC G LT

Lo i, No<oos s
10.1 20V_RANGE
1. Filter switch: OFF
2. Memory switch: ALL
3. Time Per Point switch: 500 nS

4. Depress the LIVE pushbutton

5. Vertical Expansion switch: OFF

6. Horizontal Expansion switch: OFF

7. Signal Generator output: 10 kHz Square wave

8. Apply square wave to the (+) input BNC using the Frequency Compensation
network illustrated in Figure 2.

a. Adjust for a 3/4 full screen display or as large of a signal as the
generator will supply without exceeding a 3/4 full screen display.

9. Autocenter switch: ON

10. Vertical Expansion switch: X32

11. Horizontal Expansion switch: X16

12. Adjust C13‘(Figure 8) for minimum negative cycle overshoot or undershoot.
13. Vertical E;;;A;;gh switch: OFF

14. Horizontal Expansion switch: OFF

15. Autocenter switch: OFF

16. Remove the Frequency Compensation network.

17. Apply square wave to the (+) input BNC.
a. Adjust for a 3/4 full screen display or as large of a signal as the
generator will supply without exceeding a 3/4 full screen display.

18. Apply the same signal to the (-) input BNC.
NOTE: The signal must be applied to both the (+) and (-) input BNCs.

19. Autocenter switch: ON
20. Vertical Expansion switch: X32

21. Horizontal Expansion switch: X8
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22.

23.
24.
25.

Adjust both C15 (Figure 8) and R13 (Figure 9) for the best straight Tline.
o/ - o PR ZRE ", : .
NOTE: It may be necessary to r%peat adjusting C15 and R13 to obtain the

best straight line.
Autocenter switch: OFF
Vertical Expansion switch: OFF

Horizontal Expansion switch: OFF

10.2 2V RANGE

11.0

11.

1

1. Range: 1V

2. Repeat Procedure 10.1, Steps 7 thru 25, and make the substitutions listed
a. Step 12: C14
b. Step 22: Cl7 & R7

INPUT CAPACITANCE ADJUSTMENT

2V RANGE

1. Signal Generator output: 10 kHz Square wave

2. Apply square wave to the (+) input BNC using the Input Capacitance network
illustrated in Fiqure 1. e
a. Adjust for a 3/4 full screen display.

3. Vertical Expansion switch: X32

4, Horizontal Expansion switch: X16

5. Adjust C2 (Figure 9) for minimum overshoot or undershoot.

6. Vertical Expansion switch: OFF

7. Remove the square wave signal from the (+) input BNC and apply it to the (-)
innut BNC.
a. Adjust for a 3/4 full screen dispiay.

8. Adjust C5 (Figure 9) for minimum overshoot or undershoot.

9. Vertical Expansion switch: OFF

10. Horizontal Expansion switch: OFF
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11.2 20V RANGE

1. Signal Generator output: 10 kHz Square wave

2. Apply square wave to the (-) input BNC using the Input Capacitance network
illustrated in Figure 1.
a. Adjust for a 3/4 full screen display or as large of a signal as the
generator will supply without exceeding a 3/4 full screen display.

3. Vertical Expansion switch: X32
4. Horizontal Expansion switch: X16
5. Adjust C6 (Figure 9) for minimum negative cycle overshoot or undershoot.
6. Vertical Expansion switch: OFF

7. Remove the square wave signal from the (-) input BNC and apply it to the
(+) input BNC.
a. Adjust for a 3/4 full screen display.

8. Adjust C4 (Figure 9) for minimum negative cycle overshoot or undershoot.
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DISPLAY ALIGNMENT

TRIM POTS ACCESS

The display trimpots are accessible from the bottom of the oscilloscope. Refer to
Figure A-1.

WARNING: High voltages exist in the oscilloscope. Use care during the following
procedures.

ALIGNMENT PROCEDURE

It is recommended that the following alignment procedure be followed in the sequence

as listed. Perform the alignment(s) if required.

1.
2.

Ground all (+) and (-) input BNC's.

Switch the FUNCTION selector to the ERASE position (spring loaded) and depress
the EXECUTE pushbutton.

HORIZONTAL ROTATE: Rotates the entire display with the screen center acting as
the pivot point.
a. Adjust until the vertical marker line is straight up and down.

VERTICAL ROTATE: Rotates the entire display with the left side of the screen
acting as the pivot point.
a. Adjust until the horizontal marker line is level.

HORIZONTAL CENTER: Positions the display either left or right.
a. Adjust until the horizontal marker line is evenly centered on the screen.

HORIZONTAL GAIN: Expands or contracts the display in the horizontal plane.
a. Adjust until both ends of the horizontal marker line are approximately 3/16"
from the sides of the screen.

VERTICAL CENTER: Positions the display either up or down.
a. Adjust until the vertical marker line is approximately 1/4" from the top
of the screen.

VERTICAL GAIN: Expands or contracts the display in the vertical plane.

a. Adjust until the vertical marker line is approximately 1/8" from the bottom
of the screen.

b. Repeat Step 7 and 8 until the vertical marker line is approximately 1/4"
from the bottom of the screen.



9. ASTIGMATISM: Adjust the sharpness of the display and is used in conjunction with
the FOCUS adjustment Tocated on the rear panel.
a. Adjust the Astigmatism trimpot for a sharp vertical marker line.
b. Adjust the FOCUS control for a sharp horizontal marker line.

DISPLAY ADJUSTMENTS
VERTICAL HORIZONTAL

GAIN ROTATION CENTER ASTIG. CENTER ROTATION GAIN

%, %, %, O %, O %

v Y
\ 7
\ /
- \ /
.- \N|/
PP NG
T~ L
~~~~~ 7 |\
hnd / \
/ \
/ \
— ] -
p,
I SR -
— ]
v
Adjust FOCUS (rear panel) Adjust Asigmatism for
for sharp Horizontal < sharp Vertical marker
marker line. ¢ line.
@ | VERTICAL GAIN
D]
2 @ | VERTICAL ROTATION
@| TRIMPOTS
©| ACCESS HOLE | VERTICAL CENTER
“
[ D | ASTIGMATISM
2
@ | HORIZONTAL CENTER
@ | HORIZONTAL ROTATION
@ | HORIZONTAL GAIN
FRONT

Figure 1-A - Bottom View



FOCUS AND INTENSITY CONTROLS

The Focus and Intensity controls are located on the rear panel.
® FOCUS: The Focus control is used in conjunction with the Astigmatism trimpot
described above in Step 9.

O® INTENSITY: The Intensity control brightens or darkens the display. This control
may be adjusted, when using the scope camera, to permit optimum results while
capturing displays on film.

MAINTENANCE

The following guidelines should be observed when cleaning the Explorer.
® SCOPE FACE: Clean the display face with a slightly damp, soft cloth.

@ CABINET: Clean the external surfaces with a slightly damp, soft cloth using a mild
detergent.

® AIR FILTER: The dust filter on the rear panel should be inspected at regular
intervals and cleaned whenever an accumulation of dust appears.

To clean the filter: Remove the four retaining screws, remove the surface dust with
either compressed air or a soft-bristle brush. Reinstall the filter.



1.0
1.1

1.2

1.3

1.4

MODEL 206 PLUG-IN (With D3 Amplifier)

REQUIREMENTS

FUNCTION GENERATOR

1.
2.
3.

Output:

Adjustable amplitudes:

Adjustable frequencies:

DIGITAL MULTIMETER

Square wave and Triangle wave

100 mv__ - 20
pp K

0.2 - 10 KHz

pp

1. Resolution: 4% or 5% digits
2. Accuracy: .02% of input, DC Voltage
TOOLS
1. Allen wrench: 5/64
2. Screwdrivers: Adjustment and Common types
3. Open end wrench: 1/4"
4, Soldering Iron: 40W pencil type
NETWORKS
1. Frequency compensation

Sianal IN4376

In P P To Scope
47 ohms
Figure 1
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2.0 EXPLORER DISASSEMBLY

The left side cover must be removed when performing alignments. In addition,
the Channel "A" ADC and D3 Amplifier boards must be removed when performing
adjustments on the Channel "B" boards.

WARNING: Al11 power must be removed from the oscilloscope before continuing.

1. Remove the two left side cover securing screws with a 5/64 Allen wrench
and set aside.

2. Unsolder the two ground straps from the Channel "A" D3 Amplifier shields.
(See Figure 2.)

3. Remove the two screws securing the D3 Amplifier to the plug-in front panel
and pull the D3 Amplifier out.

4. Replace the left side cover.

5. Turn the oscilloscope on and allow it to warm up for at least 15 minutes
before continuing.

ADC Board (B) D3 Amplifier (A) D3 Amplifier (B)

ADC Board (A) /
P

Ground Connector

Ground Strap

Tl |

Mother Board

Figure 2
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3.0 EXPLORER SET-UP PROCEDURE

The procedures have been outlined sequentially. Do not change any switch
settings unless otherwise directed.

3.1 MAIN FRAME CONTROLS

NOTE: Allow the oscilloscope to warm up for at least 15 minutes before
proceeding with any alignment procedures.

Power On/0ff: ON

Vertical Expansion: OFF
Horizontal Expansion: OFF
Autocenter switch: OFF

XY / YT switch: YT

Function switch: RESET NUMBERS
Memory switch: ALL

3.2 DISK DRIVE (Explorer III Models)

Track Protect switches: Don't Care
Track Segment switch: MAIN FRAME CONTROL (Full CCW)
Semi-Auto/Manual switch: MANUAL

3.3 206 PLUG-IN

Storage Control: LIVE

Retain Reference: OFF

Time Per Point: 500 nS

100 kHz Filter: OFF

Channel A switch: ON (Only if calibrating Channel A)
Channel B switch: ON (Only if calibrating Channel B)
Trigger Mode: AUTO

Trigger Slope: -DC

Trigger Source: Channel being calibrated. (See Note 1)
Trigger Threshold: Adjust as required.

Range: 10V

Multiplier: X2

(-) Input BNC GND

NOTE 1: If the function generator has a sync output, connect it to the external
trigger input BNC and then select EXT as the trigger source.
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4.0 VOLTAGE CHECK

1. Multimeter range: 0-20 VDC

2. Connect the multimeter to the +5VTP. (See Figure 4)
a. Adjust R7 for +5 VDC + 1%. (See Figure 3)

R7 Channel "A" ADC Board

IR JLT

1 0 1

U

Front —»
Figure 3




Multimeter range: 0-40 VDC

Connect the multimeter to +25VTP.

a. Adjust R72 for +25 VDC + 1%.

Connect the multimeter to -25VTP.

a. Adjust R74 for -25 VDC + 1%.
Multimeter range: 0-20 VDC

Connect the multimeter to +8VTP.
a. Record reading.

Connect the multimeter to -8VTP.

a. Adjust R100 for a reading equal to

(See Figure 4)

(See Figure 4)

(See Figure 4)

(See Figure 4)

in Step 7, + 1%. (See Figure 4)

the magnitude of the

+8 VDC recorded

R74 R72 oo n .

_____

__________

R67
+25VTP—»»

___________

uoo

-25VTP Cl16

+5VTP
R69 ’/ﬁ_

ﬂﬂ‘ [

Stage 2 Stage 1
______ L
RA[ |1 [ JR26 3
' ]
- \
Rl Lo |
. L(@ree

AL

Figure 4 - Model 206 "ADC" Board




5.0 GAIN & OFFSET ADJUSTMENTS

An analog-to-digital converter (ADC) normally generates a series of incrementally
increasing output voltages (digital outputs) when a gradually increasing voltage
(analog signal) is applied to its input.

Discontinuities in the digital output signal will occur when misalignments of the
Gain (Figure 5) and/or Offset (Figure 6) are present.

VN
ZN ¥ N\
N R NN
4 N 72 Vo NN
< N 4 N\
4 N

Figure 5 - Misaligned Gain Figure 6 - Misaligned Offset

5.1 INITIAL SET-UP PROCEDURE

1. Multiplier Range: v
2. Range: X2
3. 100 kHz Filter switch: ON

4. Vertical Expansion switch: X32
5. Connect the signal generator to the input BNC of the channel to be aligned.

6. Signal Generator output: Triangle waveform
a. Adjust the waveform frequency for a one period display.

b. Adjust the waveform amplitude for a full screen display.

NOTE: It may be necessary to reposition the display by operating the paddle
switch adjacent to the Vertical Expansion switch.
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5.2 GAIN & OFFSET TESTS

1. DC Level adjust: Full CCW

2. Slowly adjust the DC Level control toward the full CW position.
a. Observe the waveform for separations similiar to those illustrated in
Figure 5 (Misaligned Gain) and/or Figure 6 (Misaligned Offset).

@ If a linear waveform is observed, repeat Procedures 5.1 and 5.2 for
Channel B and then advance to Procedure 6.0 (Balance Adjust) if the
waveform is linear.

@ [f separations are observed, note which variation(s) (Gain and/or
Offset) and repeat Procedures 5.1 and 5.2 for Channel B before
proceeding to Procedure 5.3.

5.3 EXPLORER DISASSEMBLY

-

WARNING: A11 power must be removed from the oscilloscope before continuing

with this procedure.

1. Unplug the Ground Connector. See Figure 2.

NOTE: It is not necessary to reconnect the ground after the module has been
removed from the oscilloscope.

2. With a 5/64 Allen wrench, remove sthe four corner screws (located on the front
panel) securing the input module and slide the module halfway out of the
oscilloscope.

3. Disconnect the ribbon cable from the rear of the input module.

4. Slide the input module the rest of the way out and set it to the Teft side
of the oscilloscope.

WARNING: Place the input module on a non-conductive workbench free of

metal such as solder splashes.

5. Reconnect the ribbon cable to the input module.

6. Reapply power to the oscilloscope.



5.4 GAIN ADJUSTMENTS

5.5

NOTE: The channel "A" ADC board must be removed if the GAIN trimpot(s) on the
channel "B" ADC board require adjustment.

WARNING: Remove all power from the oscilloscope before removing the channel
"A" ADC board.

1. DC Level control: Adjust fully CCW
a. Slowly adjust the DC Level control in the CW direction until a full
screen triangle waveform appears.

2. Slowly adjust the Stage 4 - R66 trimpot (Figure 4) until a separation appears
on the waveform.
a. Readjust the trimpot for the best linear waveform.

3. Repeat Step 2. Use trimpot (Stage 3 - R1)
4. Repeat Step 2. Use trimpot (Stage 2 - R1)
5. Repeat Step 2. Use trimpot (Stage 1 - R32)
NOTE: The DC Level control may require additional adjustment to isolate each

separation as the trimpots are adjusted.

OFFSET ADJUSTMENTS

NOTE: The input module slide rail may require removal if the GAIN trimpot(s)
on the channel "B" ADC board require adjustment.

WARNING: Remove all power from the oscilloscope before removing the rail.

1. DC Level control: Adjust fully CCW
a. Slowly adjust the DC Level control in the CW direction until a full
screen triangle waveform appears.

2. Slowly adjust the Stage 5 - R49 trimpot (Figure 4) until a separation appears
on the waveform.
a. Readjust the trimpot for the best linear waveform.

3. Repeat Step 2. Use trimpot (Stage 4 - R49)
4. Repeat Step 2. Use trimpot (Stage 3 - R49)

5. Repeat Step 2. Use trimpot (Stage 2 - R49)
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6.0 BALANCE ADJUSTMENTS

6.1 1V & 100 mV RANGE BALANCE
1. Adjust R6 (Figure 8) for zero volts at TPA (Figure 7).

2. Vertical Expansion switch: OFF

3. Range Multiplier: X1

4. Ground the (+) input BNC.

5. DC Level control: Adjust trace to center of screen.
6. Vertical Expansion switch: X32

7. Autocenter switch: ON, then OFF

Range: 100 mV
a. Observe trace for vertical shift.
b. Adjust R5 (Figure 8) until the trace is aligned with the horizontal
marker line.
NOTE: Make the first adjustment without vertical expansion if the shift is
8. excessive.

9. Range: 1v
10. Repeat Steps 6 thru 8 until minimum shifting is achijeved.

6.2 X1 & X2 MULTIPLIER BALANCE

1. Range Multiplier: X2
2. Autocenter switch: ON, then OFF
3. Range Multiplier: X1

a. Observe trace for vertical shift.

b. Adjust R4 (Figure 7) until the trace is aligned with the horizontal
marker line.

NOTE: Make the first adjustment without vertical expansion if the shift is

excessive.

4. Repeat Steps 1 thru 3 until minimum shifting is achieved.

5. Range Multiplier: Switch between X1, X2 and X4.
a. Repeat Procedure 6.2 if necessary.

Remove ground from the (+) input BNC.
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C

J]IL

N

Front —

Figure 7 - Left side view

R9 R8
R5
R6
R7
v 1
««— Front

Figure 8 - Right side view

5-11




7.0 GAIN CALIBRATION

7.1 1V _RANGE

1. Memory switch: 01
2. Filter switch: ON
3. Time Per Point: 5mS
4. Autocenter switch: OFF

5. Vertical Expansion switch: OFF

6. Range Multiplier: X1
7. Range: 1v
8. Signal Generator output: 0.2 Hz Square wave

a. Adjust for a 3/4 full screen display.
NOTE: The Offset and Trigger Level controls may require adjustment.

9. Multimeter range: 0-4v
10. Apply same square wave square to multimeter.

11. Record both (+) and (-) multimeter readings and ADD absolute values to obtain
the peak-to-peak voltage.

5-12



12. Depress the HOLD NEXT pushbutton.
a. MWait until the waveform has
been stored. (Hold Last led
1it only.)

17960 S -16960wmv

13. Autocenter switch: ON
14. Vertical Expansion switch: X64

~-16960omv

15. Several levels of data points
will be displayed due to a
certain amount of "noise."
Select the level with the
majority of data points by
moving the horizontal marker
line.

17433 s -168c.0omu
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Vertical Expansion switch: OFF

Function switch: RESET

Depress the Execute button.

a. Time and voltage numerics
indicate zero.

coocooo0omV

Position the vertical marker line
to the opposite peak of the wave-
form.

g e
17980 S 1 84 oomV

Vertical Expansion switch: X64

Select the level with the

majority of data points.

a. Record the peak-to-peak
voltage displayed on the
oscilloscope.

17973 s 182%.0mv
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22.

23.

24.
25.
26.

27.

7.2 2V,

Compute the Percent Error.

a. The percent error should be Tess than 0.2%.

Multimeter (V__) - Scope {(V_ )

pp PP

Percent Error =

Adjust R3 (Figure 7)

X 100

Multimeter (V
. Vop)

a. CW to increase. CCW to decrease.

Depress the LIVE pushbutton.

Vertical Expansion switch:

Autocenter switch:

OFF
OFF

Repeat Procedure 7.1, Steps 12 thru 26 until percent error is less than 0.2%.

4V, 100 mV & 10V RANGES

Repeat Procedure 7.1 (1V Range) for each of the Range Calibrations and

substitute the steps Tisted in the table below.

SANGE 10 BE STEP 6 STEP 7 STEP 9 STEP 23
CALIBRATED Range Multiplier Range Multimeter Range Trimpot
2V X2 1V 0-4v R2
4y X4 1V 0-10V R1
100 mV X1 100 mV 0-200 mV R7
10V X1 10V 0-40V R9

NOTE: Disconnect the multimeter when the Range Calibrations have been completed.

8.0 -10V RANGE ADJUSTMENT

Time Per Point:
Memory switch:

Signal Generator output:

500 nS
ALL

1 kHz Square wave

a. Adjust for a 3/4 full screen display.

NOTE: The Offset and Trigger Level controls may require adjustment.
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4. Apply same signal to the (-) input BNC.
NOTE: The square wave signal must be applied to both the (+) and (-) input
BNCs.

5. (-) Input switch: SIG
6. Vertical Expansion switch: X32
7. Autocenter switch: ON

8. Adjust R8 (Figure 8) for the best straight line.

).0 FREQUENCY COMPENSATION

1. Vertical Expansion switch: OFF

2. Autocenter switch: ON

3. (-) Input switch: GND

4, Filter switch: OFF

5. Signal Generator output: 10 kHz Square wave

6. Apply square wave signal to the (+) input BNC using the Frequency
Compensation network illustrated in Figure 1.
a. Adjust for a 3/4 full screen display.

7. Vertical Expansion switch: X32
8. Horizontal Expansion switch: X16

9. Adjust C4 (Figure 7) for minimum overshoot or undershoot on the negative
portion of the waveform.

10. Vertical Expansion switch: OFF
11. Disconnect signal from the (+) input BNC.
12. Ground the (+) input BNC.

13. (-) Input switch: SIG

14. Apply square wave signal to the (-) input BNC using the Frequency
Compensation network.
a. Adjust for a 3/4 full screen display.

15. Vertical Expansion switch: X32

16. Adjust C3 (Figure 7) for minimum overshoot or undershoot on the negative
portion of the waveform.
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DISPLAY ALIGNMENT

TRIM POTS ACCESS

The display trimpots are accessible from the bottom of the oscilloscope. Refer to
Figure A-1.

WARNING: High voltages exist in the oscilloscope. Use care during the following
procedures.

ALIGNMENT PROCEDURE

It is recommended that the following alignment procedure be followed in the sequence

as listed. Perform the alignment(s) if required.

1.
2.

Ground all (+) and (-) input BNC's.

Switch the FUNCTION selector to the ERASE position (spring loaded) and depress
the EXECUTE pushbutton.

HORIZONTAL ROTATE: Rotates the entire display with the screen center acting as
the pivot point.
a. Adjust until the vertical marker line is straight up and down.

VERTICAL ROTATE: Rotates the entire display with the left side of the screen
acting as the pivot point.
a. Adjust until the horizontal marker line is level.

HORIZONTAL CENTER: Positions the display either left or right.
a. Adjust until the horizontal marker line is evenly centered on the screen.

HORIZONTAL GAIN: Expands or contracts the display in the horizontal plane.
a. Adjust until both ends of the horizontal marker line are approximately 3/16"
from the sides of the screen.

VERTICAL CENTER: Positions the display either up or down.
a. Adjust until the vertical marker line is approximately 1/4" from the top
of the screen.

VERTICAL GAIN: Expands or contracts the display in the vertical plane.

a. Adjust until the vertical marker line is approximately 1/8" from the bottom
of the screen.

b. Repeat Step 7 and 8 until the vertical marker line is approximately 1/4"
from the bottom of the screen.



ASTIGMATISM: Adjust the sharpness of the display and is used in conjunction with
the FOCUS adjustment located on the rear panel.

a. Adjust the Astigmatism trimpot for a sharp vertical marker line.

b. Adjust the FOCUS control for a sharp horizontal marker line.

DISPLAY ADJUSTMENTS
VERTICAL HORIZONTAL

GAIN ROTATION CENTER ASTIG CENTER ROTATION GAIN

%, %, %, %, %, %, %,

-~
-
-

I

|
!
i
{

Adjust FOCUS (rear panel)
for sharp Horizontal
marker line.

Adjust Asigmatism for

sharp Vertical marker
line.

J

VERTICAL GAIN

VERTICAL ROTATION

TRIM POTS

ACCESS HOLE VERTICAL CENTER

ASTIGMATISM

SEERRERE

HORIZONTAL CENTER

HORIZONTAL ROTATION

SIS

HORIZONTAL GAIN

FRONT
<+« Figure 1-A - Bottom View



FOCUS AND INTENSITY CONTROLS

el

The Focus and Intensity controls are located on the rear panel.
® FOCUS: The Focus control is used in conjunction with the Astigmatism trimpot
described above in Step 9.

® INTENSITY: The Intensity control brightens or darkens the display. This control
may be adjusted, when using the scope camera, to permit optimum results while
capturing displays on film.

MAINTENANCE

The following guidelines should be observed when c]éaning the Explorer.
® SCOPE FACE: Clean the display face with a slightly damp, soft cloth.

@ CABINET: Clean the external surfaces with a slightly damp, soft cloth using a mild
detergent.

® AIR FILTER: The dust filter on the rear panel should be inspected at regular
intervals and cleaned whenever an accumulation of dust appears.

- To clean the filter: Remove the four retaining screws, remove the surface dust with
| either compressed air or a soft-bristle brush. Reinstall the filter.



MAIN FRAME

(Diagram pages in parentheses)

INTERFACE BOARD
(010)

CAPACITOR BOARD
(070)

PLUG-IN BAY

BLANKING BOARD

MAIN FRAME BAY

(070)
MAIN FRAME BOARD
(050)

INPUT/OUTPUT AND
DISK RECORDER BAY III BAY POWER
(Explorer III only) SUPPLY B(OOP%%I?

EXPLORER III - Top View

REGULATOR BOARD

PLUG-IN BAY (070)
MAIN FRAME BAY MAIN FRAME
MEMORY BOARD

(030)

INPUT/OUTPUT AND
DISK RECORDER BAY
(Explorer III only)

EXPLORER III - Bottom View
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STORAGE CONTROL BOARD

(130)

STORAGE CONTROL BOARD

(190)

MEMORY BOARD
(210)

TRIGGER BOARD

Front

PLUG-IN BAY

—~

(Diagram pages in parentheses)

DIGITIZER BOARDS

(090)

MODEL 201 - Top View

/

(190)

D2/D3 AMPLIFIER BOARDS

(220/230)

STORAGE CONTROL
BOARD
(270)

CONTROL BOARD
(130)

DIGITIZER BOARDS (2)
(150)

MODEL 204-A - Top View

MEMORY BOARD
(290)

REGULATOR BOARD
(070)

Front !

MODEL 206 - Top View

For Plug-in Models
201 and 206 only.

CONTROL BOARD
(170)

DIGITIZER BOARDS
(250)

MODELS 201 & 206 - Bottom View
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CONTROL BOARD
(270)

PLUG-IN MOTHER BOARD

201:(110)/206:(310)

Front



INPUT/OUTPUTeDISK RECORDER BAY
Model 2090-3 Configurations

(Diagram pages in parentheses)

INPUT/OUTPUT BOARD
(330)

MODEL 2090-3A - Top View

DISK Without
INPUT/OUTPUT BOARD
(350)

DISK MAIN BOARD

(390)
DISK MEMORY
FRONT PANEL BOARD
(370) DISK DRIVE
Fron (NONE)

MODEL 2090-3B - Top View

INPUT/OUTPUT BOARD ,
(330) o i DISK MAIN BOARD
(390)
DISK MEMORY Do -
FRONT PANEL BOARD Wy
(370) W
| A, DSk
Front ||| 4 (NONE)

MODEL 2090-3C - Top View

INPUT/OUTPUT CARD
(330)

Front

MODELS 2090-3A/3C - Bottom View
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INPUT/OUTPUTeDISK RECORDER BAY
Accessories 2081 ¢ 2082 ¢ 2085N ¢ 003

(Diagram pages in parentheses)

INPUT/OUTPUT BOARD
(330)

See Table

Front i b

INPUT/OUTPUT BOARD 7
(330) - ok

DISK MAIN BOARD
(390)

See Table
DISK MEMORY
FRONT PANEL BOARD DISK DRIVE
(370) Front | (NONE)

With 3C Configuration - Top View

i1

Models 2081 and 2082 only

INPUT/OUTPUT CPU
(410)

Front

With 3A or 3C Configuration - Bottom View

INPUT/OUTPUT CARD

Models 2085N and 003 only
(330)

: Tl g _ Front
With 3A or 3C Configuration - Bottom View

MODEL NUMBER BOARD DIAGRAM PAGE
2081 GP-IB Board (420)
2082 RS232C Interface (430)
2085N Calculator Interface (440)
003 Input/Output Accessory Board (460)
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MAIN FRAME

CONTROL INPUT/OUTPUT
Plug-In Bay Input/Output e Disk Recorder Bay
|l
)
R, 1 R J
] I
MAIN FRAME
MEMORY
FRONT PANEL
CONTROLS INTERFACE
MAIN FRAME W
PEN &
REMOTE  )——— - CRT
CONTROL
——————— BLANKING W
VOLTAGE
SELECTION W L 4 TRANSFORMER W CAPACITOR W
SWITCH
Plug-In Bay
w

[] PRINTED CIRCUIT BOARDS

() FRONT PANEL CONTROLS

(O REAR PANEL CONTROLS
—— PLUG-IN CONNECTION
————— RIBBON CONNECTION
-W- WIRE CONNECTION

—S— SOLDER CONNECTION

1l BAY POWER SUPPLY

Input/Output e Disk Recorder Bay

7-1

REGULATOR




PLUG-IN BAY

Models 201 & 206

INTERFACE

Main Frame Bay

REGULATOR

Main Frame Bay

T
|
i
|
1

T

STORAGE S STORAGE }-— - __ _| CONTROL
CONTROL
TIME PER o
POINT 7
RANGE-
RANGE MULT S D2/D3 AMP “A” DIGITIZER “A"
A
* * *
RANGE-
RANGE MULT S D2/D3 AMP “B" DIGITIZER "B"
B
* * *
RANGE-
RANGE MULT S DIGITIZER “A”
A
RANGE-
RANGE MULT S DIGITIZER “B”
HBV’
* % * %

[[] FRONT PANEL CONTROLS
(O REAR PANEL CONTROLS

—— PLUG-IN CONNECTION
----- RIBBON CONNECTION
-W- WIRE CONNECTION
—S— SOLDER CONNECTION

TRIGGER

CONTROL

MEMORY

*

* Model 206 only
*% Model 201 only
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RANGE
SELECTOR
A

DIGITIZER “A”

PLUG-IN BAY

Model 204 - A

STORAGE

CONTROL STORAGE

RANGE
SELECTOR
g"

DIGITIZER "B”

TRIGGER

TRIGGER

»

CONTROL

TIME PER

MEMORY

INTERFACE

Main Frame Bay

»

POINT

[] PRINTED CIRCUIT BOARDS
(O FRONT PANEL CONTROLS
——— PLUG-IN CONNECTION
----- RIBBON CONNECTION
—W-— WIRE CONNECTION
—S— SOLDER CONNECTION

CONTROL




INPUT/OUTPUT e DISK RECORDER

With 3A/3C Configuration & 2081/2082 Interface

INTERFACE

Main Frame Bay

1
|
|
|
|
|
|
|
|
|
|
1
t
|
[
{
4

CAPACITOR
Plug-In Bay
Il BAY
POWER SUPPLY
SEE TABLE INPUT/OUTPUT
BELOW CPU
——W
FRONT P DISK MEMORY
PANEL S FRONT PANEL
* *
DISK DRIVE
UNIT
*

\AL

\AJ

- — - — = - —— 4

(] PRINTED CIRCUIT BOARDS
(O FRONT PANEL CONTROLS
(O REAR PANEL CONTROLS
—— PLUG-IN CONNECTION
----- RIBBON CONNECTION
—W- WIRE CONNECTION
—S— SOLDER CONNECTION

* 3C Configuration only

INPUT/QUTPUT

DISK MAIN |
* —————————
MODEL NUMBER BOARD
2081 GP-1B Board
2082 RS232C Interface




INPUT/OUTPUT e DISK RECORDER

With 3A/3C Standard Configuration

CAPACITOR

Plug-In Bay

Il BAY

POWER SUPPLY

INTERFACE

Main Frame Bay

1

|
|
|
A

{ SEE TABLE
\ BELOW

INPUT/OUTPUT

CARD

FRONT
PANEL

DISK MEMORY
FRONT PANEL

*

b - - — - — - =4

DISK DRIVE
UNIT

*

A\VYi

\AJ

DISK MAIN
*

INPUT/OUTPUT

[[] PRINTED CIRCUIT BOARDS
(O FRONT PANEL CONTROLS

(O REAR PANEL CONTROLS
— PLUG-IN CONNECTION

.- --- RIBBON CONNECTION
~W- WIRE CONNECTION
—S— SOLDER CONNECTION

* 3C Configuration only

MODEL NUMBER

BOARD

2085N

Calculator Interface

003

Input/Output Accessory Cable
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INPUT/OUTPUT e DISK RECORDER

With 3B Configurations

FRONT DISK MEMORY
PANEL FRONT PANEL

DISK DRIVE
UNIT

INTERFACE

Main Frame Bay

- —— — - - =]

DISK MAIN

™

- - - - —— 4

DISK W/O I/O

Il BAY

POWER SUPPLY

¥

[] PRINTED CIRCUIT BOARDS
(O FRONT PANEL CONTROLS

—— PLUG-IN CONNECTION
----- RIBBON CONNECTION

—W-— WIRE CONNECTION
—S— SOLDER CONNECTION




MNEMONICS

AN ANALOG-TO-DIGITAL CONVERTER MEM MEMORY
£l BOARD M.F. MAIN FRAME
CNTL CONTROL M.F.F.P. MAIN FRAME FRONT PANEL
CONN CONNECTOR M.F. BD MAIN FRAME BOARD
EXT EXTERNAL PL PLUG-IN
FLOPPY F.P. FLOPPY FRONT PANEL STR STORAGE
F.P. FRONT PANEL TRIG TRIGGER
I/0 INPUT/OUTPUT

The following pages contain mnemonic listings to help identify the origins and
destinations of specific signals labeled in the diagrams.

The word "same," under heading DESTINATION, indicates that the signal remains on the
same board where the signal originated.

The Tistings above are common abbreviations used on the following pages.



MNEMONIC

ADDQ

ADD1

AL

ANZ2, 3, 6, 8
ASA

ASW

ATN

ATNI
ATRK/RELSW
ATRK/RELSW

AU
AUTO

AXA

B SEL

B TRIG

BCO thru BC2
BL

BLANK
BNZ2, 3, 6, 8
BSW

BU
BUSS O thru 11

NAME

CHANNEL "A" INTERNAL TRIGGER
ADDRESS ADVANCE

ADVANCE SCRATCHPAD ADDRESS
AUTOCENTER SWITCH

ADDRESS CONTROL BIT 1
ADDRESS CONTROL BIT 1

ADDRESS CONTROL BIT 2
ADDRESS CONTROL BIT 2

ADVANCE ADDRESS BY QUARTERS
ADVANCE ADDRESS BY 1

CHANNEL "A" LOWER 1K

CHANNEL "A" NORMALIZATION BITS
ADVANCE SCRATCHPAD ADDRESS
CHANNEL "A" ON/OFF SWITCH

ATTENTION

INTERNAL ATTENTION IN
ADVANCE TRACK OR RELSW
ADVANCE TRACK OR RELSW

CHANNEL "A" UPPER 1K
AUTO TRIGGER MODE

ADVANCE PL ADDRESS COUNTER
SELECT CH "B" NORMALIZATION
CHANNEL "B" INTERNAL TRIGGER
BUSS CONTROL BITS O THRU 2
CHANNEL "B" LOWER 1K

DISPLAY BLANKING

CHANNEL "B" NORMALIZATION BITS
CHANNEL "B" ON/OFF SWITCH

CHANNEL "B" UPPER 1K
MAINFRAME BUSS

8-2

ORIGINATES

204A ADC

I/0

201 CNTL

M.F.F.P.

DISK MAIN

1/0 CPU ---=---
EXT CONN ------

DISK MAIN

71 S ——
EXT CONN ------

[/0
/0
204A MEM
204A ADC
206 CNTL

206 STR CNTL ----
204A MEM ------
201 STR CNTL ----

IEEE CONN
2081

EXT CONN
[/0 CPU

204A MEM

206 F.P. ------
204A CNTL -----
201 MOTHER ----

206 CNTL
201 CNTL
204A ADC
M.F.

204A MEM
M.F.

204A ADC

206 STR CNTL ----
204A MEM ------
201 STR CNTL ----

204A MEM
M.F.

DESTINATION

204A TRIG
SAME
SAME
M.F.
I/0

I/0
I/0

I/0

1/0
1/0

SAME
SAME
SAME
204A MEM
206 MEM

206 CNTL
SAME
CNTL

2081
SAME
1/0
I1/0

SAME

206 MOTHER
204A TRIG
SAME

SAME

201 MOTHER
204A TRIG
SAME

SAME
BLANKING
204A MEM

206 CNTL
SAME
201 CNTL

SAME
M.F. MEM



MMNEPAONIC

PUSS0 THR 11

CFE
ci

CIL
CLOK A
CLOK XA

CLOK 1
CLOK 1 13
CLR TIMER
coL

CONT SWP
COUNT 13
CRL
CRUCLK
CRUIN

CRUOUT

CTLI

CTLO

CO thru C3
Cl thru C4
D R/W

D W/R
DAB
DACT
DACO
DATA E
DAV
DAVI
DAVO

NAME

PLUG-IN BUSS

CLEAR FLIP FLOP JUMP
CARRY IN

CLOCK INPUT LATCH
M.F. ADDRESS CLOCK
PLUG-IN ADDRESS CLOCK

CLOCK 1 (4MHZ)
CLOCK 1 (4MHZ)
CLEAR TIMER

CLOCK OUTPUT LATCH
CONTINUQUS SWEEP
COUNT 13

CURSOR LOCK

9900 CRU CLOCK
9900 CRU IN

9900 CRU OUT

BECOMES I/0 ACTIVE
CONTROL LINE 9
2901 COMMAND CODE
TIMING SIGNALS
DATA READ/WRITE

DATA WRITE/READ

DISK ACTIVE BUFFER

INTERNAL DATA ACCEPTED IN
INTERNAL DATA ACCEPTED OUT
DATA ENABLE

DATA AVAILABLE

INTERNAL DATA AVAILABLE IN
INTERNAL DATA AVAILABLE OUT

8-3

ORIGINATES

PL CNTL -
1/0 -----

I/0
M.F.
1/0
M.F.

PL CNTL -
204A CNTL
206 CNTL
201 CNTL

PL CNTL
206 CNTL
DISK MAIN
1/0

206 CNTL
DISK MAIN
204A TRIG
DISK MAIN

DISK MAIN
I/0 CPU -
I1/0 CPU -

HP CABLE
HP CABLE

M.F.

206 CNTL

M.F. —---
1/0 CPU -
2085N ---
DISK MAIN
1/0

2081

2081

201 CNTL

EXT IEEE

2081
2081

DESTINATION

SAME
204A CNTL
SAME

SAME
I/0 CPU
1/0 CPU

SAME
2081
2082

2085N
2085N
SAME
SAME

M.F. MEM
I/0
I/0

I/0

SAME

SAME

SAME

201 MOTHER
2081

SAME

SAME



MNEMONIC

DBIN

DEC12
DEC34
DEC56

DEN

DI 0 thru DI 11
DIRECTION

DISK ACTIVE

DISK ACTIVE
DISK ERROR

DISK PROTECTED
DISK/PL

DO O thru DO 11
DOT

DOWN

DRCS

DUMP RET

DUMP

DWELL

EC

EL

EN SHIFT COUNT
EN WAIT

EOC

EOI

EOII

EOIO

EP

EX

NAME

9900 DATA BUSS IN
DECISION 1 & 2
DECISION 3 & 4
DECISION 5 & 6

DATA ENABLE (SAME AS INT)
DATA IN

FLOPPLY HEAD DIRECTION
DISK ACTIVE

DISK ACTIVE
DISK ERROR

DISK PROTECTED
DISK/PLUG-IN

DATA OUT

NUMERIC DISPLAY DOT

VERTICAL CURSOR DOWN

DISK REQUEST CONTINUOUS SWEEP
DUMP RETURN

DUMP

INTERNAL SAMPLE CLOCK

ENABLE CLEAR

ENABLE LOAD

ENABLE SHIFT COUNT

ENABLE WAIT

END OF CONVERSION

END OR IDENTIFY

INTERNAL END OR IDENTIFY IN
INTERNAL END OR IDENTIFY OUT
EXTERNAL PULSE

EXECUTE

ORIGINATES

1/0 CPU ---------
DISK MAIN -------

201 CNTL —--=-==-
201 CNTL -=------

201 CNTL =-=------
201 CNTL -==-----

201 CNTL ==------
201 CNTL ==------

M.F.F.P.
DISK MAIN
206 CNTL

206 CNTL ----=---
201 CNTL —=--mmem

206 CNTL
I/0

I/0

DISK MAIN
DISK MAIN
206 PL CNTL
EXT IEEE
2081

2081

206 MOTHER ------
204A TRIG -------

M.F.F.P.

DESTINATION

2081, 2082
SAME

201 MOTHER
201 ADC

201 MOTHER
201 ADC

201 MOTHER
201 ADC

SAME
1/0
FLOPPY

FLOPPY F.P.
I/0 CPU
[/0 CPU

I/0

I/0 CPU
I1/0

FLOPPY F.P.
SAME

2085N
SAME
M.F.
1/0
SAME

SAME
SAME

SAME
SAME
SAME
SAME
SAME
SAME
2081
SAME
SAME

206 CNTL
SAME

M.F.



MNEMORIC

X

F.P. LED
FATL

FAST

FGO thru FG2
FNO thru FN2
FORCE XA

GO thru G2

GO/TO
G1/T1
G2/72

H D/A
H LAST
HOLD LAST

H NEXT
HOLD NEXT

H.K.
HALT
HEAD LOAD

HEXO thru HEX2

HKO thr HK11
HNO thru HN9
HOLD

NAME

EXECUTE

FRONT PANEL LED (ON/OFF LED)
FAIL

FAST

FORCED MEMORY GROUP

FUNCTION SWITCH

FORCE PLUG-IN ADDRESS COUNTER
MEMORY GROUP SWITCH

MEMORY GROUP OR TRACK SELECT
MEMORY GROUP OR TRACK SELECT

MEMORY GROUP OR TRACK SELECT
MEMORY GROUP OR TRACK SELECT

HORIZONTAL DAC OUTPUT
HOLD LAST
SAME AS H LAST

HOLD NEXT
SAME AS H NEXT

HORIZONTAL CURSGR

HALT

FLOPPY HEAD LOAD

HORIZONTAL EXPANSION SWITCH
HORIZ CURSOR BITS 1 THRU 11
HORIZONTAL NORMALIZATION
HOLD

ORIGINATES

M.F.

M.F.

DISK MAIN

206 CNTL

206 CNTL

M.F.F.P

201 CNTL

M.F.F.P. =ommmmm-
M.F.F.P. —cmmemm-
M.F.F.P. ~—mmmmm-
M.F.F.P. —cmommame
M.F.F.P. =mmmmmm-
M.F.F.P, —cmmomm-
[/0 =cmmmmmiemm e
7 [
[/0 —mmmmmmmmem
1/0 —mmcmmmmmemee
/0 —cmmmmmmemmeee
1/0 =mmmmmmmmmeme
M.F

REMOTE CONN

206 STR CNTL ----
201 STR CNTL ----
204A STR CNTL ---
1/0 ~mmmmmmmmme-
/0 —m--mmmmmmmem

2081/2082

REMOTE CONN

206 STR CNTL ----
201 STR CNTL ----
204A STR CNTL ---
1/Q —mmmmmmmmmmee
1/0 <---mmmmmmmme

2081/2082
M.F.

DISK MAIN
DISK MAIN
M.F.F.P.

206 CNTL
201 CNTL
201 CNTL

DESTINATION

M.F.F.P.
M.F.F.P.
SAME
206 MEM
SAME
M.F.
SAME

M.F.

201 CNTL

204A CNTL
206 CNTL

I/0

DISK MAIN

I/0 CPU
I/0 DRIVER

I/0 CPU
I/0 DRIVER

I/0 CPU
I/0 DRIVER

BLANKING
M.F.

206 CNTL

201 CNTL
204A CNTL
DISK MAIN

PL CONNECTOR
I/0 CPU

M.F.

206 CNTL

201 CNTL
204A CNTL
DISK MAIN

PL CONNECTOR
I/0 CPU

206 CNTL
SAME
FLOPPY
M.F.
SAME

SAME
201 ADC



MNEMONIC

HOLD

I TRIG

1/0 ACTIVE
I/0 ACTIVE B
T/0 ACTIVE

I/0 FLAG

I/0 FLAG
[/0 LITE

I/0 RCS

I/0 STEP
1/0 STEP

I/0

IAO thru IA8
IFC

INDEX P
INDEX

IN

INTR DISK
INTR LIVE

INT1 thru INT4
10 thru I8
JUMP

J0 thru J3

K2 thru K11
LAY

LED1 thru LED8
LEFT

LISTEN

LIVE B

NAME ORIGINATES
HOLD 1/0
INTERNAL TRIGGER 201 ADC
1/0 ACTIVE 1/0
1/0 ACTIVE BUFFERED DISK MAIN
1/0 ACTIVE 2085N ----
2081/2082
1/0 CPU --
I1/0 FLAG 1/0 ------
1/0 FLAG 1/0 DRIVER
EXECUTE LED M.F.
I/0 REQUEST CONTINUQUS SWEEP 1/0 DRIVER
1/0 CPU --
1/0 STEP DISK MAIN
1/0 STEP 1/0 CPU --
1/0 DRIVER
BECOMES D R/W or N R/W 2085N
PROGRAM PROM ADDRESS M.F.
INTERFACE CLEAR IEEE CONN
INDEX PULSE DISK MAIN
FLOPPY GENERATED INDEX PULSE FLOPPY
SAME AS PL INT 1/0 ———---
206 CNTL -
201 CNTL -
204A CNTL
INTERRUPT DISK 1/0 CPU
INTERRUPT LIVE 1/0 CPU
INTERRUPT 1-4 2081.2082
2901 INSTRUCTION M.F.
JUMP M.F.
M.F. JUMP CODES M.F.
M.F. CONSTANTS M.F.
LOAD ADDRESS JUMP 1/0
FLOPPY TRACK LEDS DISK MAIN
HORIZONTAL CURSOR LEFT M.F.F.P.
LISTEN 2081
BUFFERED LIVE 1/0 ——omu-
I/0 —=-m--
1/0 DRIVER

8-6

DESTINATION

SAME

201 MOTHER
DISK MAIN
FLOPPY F.P.

I/0
I/0 CPU
I/0

DIK MAIN
I/0 CPU

2085N
M.F.F.P.

1/0
I/0

I/0

I/0
I/0

I/0
SAME
2081
SAME
DISK MAIN

PL CONNECTOR
SAME
SAME
SAME

SAME

SAME

I/0 CPU
SAME

SAME

SAME

SAME

SAME
FLOPPY F.P.
MAIN FRAME
SAME

DISK MAIN
I/0 DRIVER
2085N



)

MNEMONIC

B

—
Mmoo

PV
IV

LOAD

LOAD/SHIFT
LOOP

MF -> PL

MF CLOK
MFINT
MF R/W
MFBC
MFBCN
MFN R/W
MGO & MG1

MID SW
MID

MOTOR ON
MRX

MRO
MRO B

MR1 thru MR4

MRT
MSWP
N SEL
N W/R

NA2, NA3, NA6, NA8

NAME

BUFFERED LIVE
LIVE MODE

LOAD

LOAD/SHIFT

LOOP

MEMORY CLOCK

MEMORY DISK PROTECTED
MEMORY ENABLE

MEMORY EXECUTE
MAIN FRAME TO PLUG-IN

MAIN FRAME CLOCK

MAIN FRAME INTERRUPT

MAIN FRAME READ/WRITE

MAIN FRAME BUSS CONTROL

M.F. BUSS CONTL NORMALIZATION
M.F. NORMALIZATION READ/WRITE
MEMORY GROUP BITS 0 & 1

MID CURSOR TRIGGER SWITCH
MID SIGNAL TRIGGER

FLOPPY MOTOR ON

MEMORY REGISTER

MEMORY REGISTER O

BUFFERED MEM REGISTER O
MEMORY REGISTER 1, 2, 3, 4
MEMORY REGISTER 1

MEMORY SWEEP

NORMALIZATION SELECT
NORMALIZATION

CHANNEL "A" NORMALIZATION BITS

ORIGINATES

[/0 DRIVER

PL CONNECT
206 CNTL -
201 CNTL -
204A TRIG

206 CNTL -
1/0 ------

DISK MAIN
206 CNTL
204A CNTL
FLOPPY

DISK MAIN
[/0 CPU --

204A CNTL

1/0 ------
206 CNTL -

M.F. MEM
M.F.
M.F.
M.F.
M.F.
M.F.

201 CNTL -
206 CNTL -

201 MOTHER

206 MOTHER
201 MOTHER
204A TRIG

DISK MAIN
DISK MAIN
DISK MAIN
DISK MAIN
I/0 CPU

DISK MAIN
206 CNTL
206 MEM
DISK MAIN
201 ADC

OR ----

DESTINATION

2085N

I/0
206 MOTHER
201 MOTHER
SAME

206 ADC
SAME

SAME
SAME
204A MEM
DISK MAIN

SAME
SAME

204A MEM

MEM
MEM

M.
M
MEM
MEM
. MEM
. MEM
.F. MEM

SAME
SAME

201 CNTL

206 CNTL
201 CNTL
SAME

FLOPPY
SAME
SAME
SAME
2081

SAME
SAME
206 MOTHER
1/0
201 MOTHER

M m T M M M

== 2T E =



MNEMONIC

NB2, NB3, NB6, NB8
NEXT

NI

NO

NO-0P

NRFD

N2, N3, N6, N8

ON LINE
OVR
PCE
PCTL
PEN H
PEN V
PFLG

PL BUSY
PL INT
PL NORM

PL NR/W

PL R/W
PL/DISK

PLBC

PLJZ & PLJ3
PLP

PP

PRESET
PSTS

P1 thru P8

P1, P2, P3, P4

P7

NAME

CHANNEL "B" NORMALIZATION BITS
NEXT

NORMALIZATION IN

NORMALIZATION OUT

NO OPERATION

NOT READY FOR DATA
NORMALIZATION BITS

RS232 ON LINE
2901 OVERFLOW

PLUG-IN CONTR)IL ENABLE
BECOMES 1/0 STEP
HORIZONTAL PEN OUTPUT
VERTICAL PEN OUTPUT
BECOMES I/0 FLAG

PLUG-IN BUSY

PLUG-IN INTERRUPT (See INT)
PLUG-IN NORMALIZATION

PL NORMALIZATION READ/WRITE

PLUG-IN READ/WRITE
PLUG-IN/DISK

PLUG-IN BUSS CONTROL
PLUG-IN JUMP 2 & 3
PARALLEL LOAD PULSE
TIMING SIGNAL (4MHZ)
PRESET

BECOMES DISK ACTIVE
TRACK LEDS

TIMING SIGNALS

TIMING SIGNAL

8-8

ORIGINATES

201 ADC
201 CNTL
I/0 DRIVER
1/0

M.F.

IEEE CONN

206 ADC ------=--
201 MOTHER ------

2082
M.F.

1/0

HP CABLE
M.F.
M.F.

HP CABLE
206 CNTL
PL CONN
PL CNTL

M.F.
DISK MAIN ----=--
PL CNTL =--mmmmm-
1/0 CPU ==mmmmmmm
2085N =--=mmmm -

PL CNTL

[.0. DRIVER -----
I/0 CPU -=---=----
2085N ——mmmmmee o

201 CNTL
M.F.
DISK MAIN

206 CNTL
HP CABLE
HP CABLE
FLOPPY F.P.

206 CNTL --------
201 CNTL --------

206 CNTL

DESTINATION

201 MOTHER
SAME

I/0

I/0 CPU
SAME

2081

SAME
201 CNTL

SAME
SAME
SAME
2085N
REAR PANEL BNC
REAR PANEL BNC
2085N
I/0
M.F.
M.F.

M.F.
M.F.
1/0
M.F.
I/0
1/0

M.F.

I/0
[/0
I/0

M.F. MEM
NOT USED
SAME

SAME

SAME
2085N
DISK MAIN

206 ADC
SAME

206 ADC

MEM
MEM

MEM
MEM

MEM



MNEMONIC

OSWP1

READ DATA
READ EN
READY
RELSW

RFDT

RFDO

RI/OF

RIGHT

ROMI CS

RRO thru RR3
RSP

RTT

RW

RXA

SA R/W
SAO thru SA9

NAME

QUICK SWEEP 1
READ/WRITE
RAM CHIP ENABLE

RESET CLEAR FLIP FLOP
FLOPPY RECALL

REQUEST CONTINUOUS SWEEP
REQUEST CONTINUOUS SWEEP

READ ENABLE

READ FLOPPY DATA

READ ENABLE

READY

RELEASE SWITCH (LIVE MODE)

REMOTE ENABLE
INTERNAL REMOTE ENABLE IN
RESET

INTERNAL READY FOR DATA IN
INTERNAL READY FOR DATA 0OUT
RESET I/0 FLAG

HORIZONTAL CURSOR RIGHT
CHIP SELECT ROM I

RETAIN REFERENCE SWITCH
READ SHIFT PULSE

RESET TIMER INTERRUPT

READ WRITE

RESET PL ADDRESS COUNTER

SCRATCH PAD MEMORY READ/WRITE

SCRATCH PAD MEMORY ADDRESS

8-9

ORIGINATES

206 CNTL
206 MEM

DISK MAIN ------
1/0 CPU -=-----

I/0

FLOPPY F.P. ----
(/4 RS

DISK MAIN
FLOPPY

DISK MAIN
DISK MAIN

REMOTE CONN ----
DISK MAIN ------
STR CNTL --=-----
204A TRIG ------
206 STR CNTL ----
2085N ----ommmm-
I/0 CPU ---=----

IEEE CONN
2081

DISK MAIN ------
1/0 CPU -=-----~

2081

2081

1/0

M.F.F.P.

I/0 CPU

204A STR CNTL
DISK MAIN
DISK MAIN

201 CNTL

206 CNTL -------
201 CNTL --=----

206 CNTL

206 MEM ---=----
201 CNTL -------

DESTINATION

SAME
SAME

SAME
SAME

SAME

DISK MAIN
DISK MAIN

SAME

206 CNTL
201 CONTL

SAME
DISK MAIN
SAME
SAME

M.F.

I/0

PL CNTL
SAME

206 MOTHER
[/0 DRIVER
1/0

2081
SAME

SAME
SAME

SAME
SAME
SAME
M.F.
SAME
SAME
SAME
SAME
SAME

SAME
SAME

SAME

SAME
SAME



MNEMONIC

SA0O
SDCLK

SDI

SDMP

SDO

SEL PL
SEL SCRATCH
SEP CLK
SEP DATA
SET SYNCH
SJ1 & SJ2
SK SWP
SKIP

SRQ

SRQO

SRXA

SWPEND
SWP1
SWP?2

SO thru S4
TALK

THD
TIM-1
TIMER

TOG DUMP
TRIG L
TRIG P

NAME

SCRATCHPAD ADDRESS 9@
SERIAL DATA CLOCK
SERIAL DATA IN

SET DUMP

SERIAL DATA OUT
SELECT PLUG-IN
SELECT SCRATCHPAD MEMORY
SEPARATE CLOCK PULSES
SEPARATE DATA PULSES
SET SYNCH

SET JUMP 1 & 2

SKIP SWEEP

SKIP

SERVICE REQUEST
SERVICE REQUEST OUT
SET RXA

FLOPPY STEP

BECOMES LIVE

FLOPPY STORE

STOP +

SWEEP

SWEEP

SWEEP END
SWEEP 1
SWEEP 2

MEMORY SELECT
TALK

TRANSFER HORIZONTAL DISPLAY

TIMER INTERRUPT
TIMER

TOGGLE DUMP
TRIGGER PULSE
TRIGGER LED

8-10

ORIGINATES

206 CNTL

DISK MAIN
DISK MAIN
206 CNTL

DISK MAIN
201 CNTL

201 CNTL

DISK MAIN
DISK MAIN
206 CNTL

206 CNTL

STR CNTL

206 CNTL

[EEE CONN
2081

206 CNTL

DISK MAIN
2081

I/0

201 CNTL

206 CNTL ------
201 CNTL -=----
2047 —cmmomeoe-

206 CNTL ------
201 CNTL ------

201 CNTL
206 CNTL

206 CNTL ------
204A CNTL -----

FLOPPY F.P.
2081

M.F.

DISK MAIN
DISK MAIN
201 CNTL
204A TRIG
201 MOTHER

DESTINATION

206 MEM
SAME

SAME

SAME

SAME

201 MOTHER
SAME

SAME

SAME

SAME

SAME

PL CNTL
SAME

2081

SAME

SAME
FLOPPY
SAME

DISK MAIN
201 MOTHER

206 MOTHER
201 MOTHER
SAME

206 MOTHER
201 MOTHER

SAME
SAME

206 MEM
204A MEM

DISK MAIN
SAME
SAME
SAME
SAME
SAME
SAME
SAME



DES™

-z

TRiG
TRIG
TRKF
TSB
TSF

TVD
TO thru T2

UP+
UP-
V D/A

VEXO thru VEX2

VNO thru VN9

WRITE DATA
WRITE GATE
WSP

T0 B

XA EN

XA TOB
XAEN

XAO thr SAll

=

>

XCHE

XCHE INHB
YT

01 thru 04

2 CH

4MHZ

¥ ATION

ORIGINATES

TRIGGERED
TRIGGERED
TRACK ZERO
TRACK FORWARD

TRACK SELECT BACKWARD
TRACK SELECT FORWARD

TRANSFER VERTICAL DISPLAY
TRACK NUMBER BITS

UP PLUS

UP MINUS

VERTICAL DAC OUTPUT
VERTICAL EXPANSION SWITCH
VERTICAL NORMALIZATION
WRITE

WRITE/READ DATA
WRITE/READ NORMALIZATION
WRITE ENABLE

WRITE GATE

WRITE DATA TO FLOPPY
WRITE GATE

WRITE SHIFT PULSE

DATA TO PL BUSS

PL ADDRESS COUNTER ENABLE
ADDRESS TO PL BUSS

PL ADDRESS COUNTER ENABLE
PLUS IN ADDRESS

PLUG-IN CURSOR HORIZONTAL END
PLUG-IN CURSOR HOR END INHIBIT

XY OR YT MODE SWITCH
9900 CLOCK PHASES

TWO CHANNELS

CLOCK FREQUENCY (Same as CLOK 1) PL CNTL

8-11

NAME

206 MOTHER
201 CNTL
FLOPPY

1/0

FLOPPY F.P.

1/0 -=----

FLOPPY F.P.

M.F.

DISK MAIN
DISK MAIN

206 CNTL
M.F.F.P.
M.F.
M.F.F.P.
PL CNTL
201 CNTL
DISK MAIN
DISK MAIN

DISK MAIN
I/0 CPU --

DISK MAIN
DISK MAIN
DISK MAIN
DISK MAIN
I/0

206 CNTL

I/0

201 CNTL

206 CNTL
201 CNTL

206 CNTL
206 CNTL
M.F.F.P.

DISK MAIN =------
1/0 CPU —-mmmmce-

206 CNTL =-mmmmm-

201 CNTL -

MNEMONIC

206 CNTL

201 MOTHER
DISK MAIN
DISK MAIN
DISK MAIN

DISK MAIN
DISK MAIN

SAME

I/0
I/0 CPU

SAME
M.F.
BLANKING
M.F.
SAME
SAME

1/0

I/0

I/0
2081/2082

SAME
FLOPPY
FLOPPY
SAME
SAME
SAME
SAME
SAME

SAME
SAME

SAME
SAME
M.F.

SAME
2081/2082



DESCRIPTION

REFERENCE

»w U v LW»”W U VWVWV U W UV U W”»VW VWDV”DW VWKW UWLW WL T W”W UV Y T T . vV VL © 6BV

4K RAM MAIN FRAME
2090 4K INTERFACE BOARD
MAIN FRAME MEMORY BOARD
MAIN FRAME MEMORY BOARD
MAIN FRAME BOARD

MAIN FRAME BOARD

BLANKING BOARD

REGULATOR BOARD

II1 BAY POWER SUPPLY BOARD
CAPACITOR BOARD

POWER SUPPLY, BLANKING & LINE CIRCUIT

201 PLUG-IN DIGITIZER BOARD
201 PLUG-IN DIGITIZER BOARD

200 & 201 PLUG-IN MOTHER BOARD

201 PLUG-IN MOTHER BOARD

201 PLUG-IN CONTROL BOARD

201 PLUG-IN CONTROL BOARD
204-A PLUG-IN DIGITIZER BOARD
204-A PLUG-IN DIGITIZER BOARD
204-A PLUG-IN CONTROL BOARD
204-A PLUG-IN CONTROL BOARD
204-A STORAGE CONTROL

204-A TRIGGER BOARD

204-A PLUG-IN

204-A PLUG-IN MEMORY BOARD
204-A PLUG-IN MEMORY BOARD

D2 AMPLIFIER

D2 AMPLIFIER

D2 AMPLIFIER

D3 AMPLIFIER

D3 AMPLIFIER

D3 AMPLIFIER

000-9005-00
000-9004-02
000-9004-02
000-9003-01
000-9003-01
000-9002-02
000-9000-07
000-9021-03
000-9001-06
000-9040-07
000-9040-06
000-9039-05
000-9039-04
000-9038-05

000-9038-02, 04

000-9063-03
000-9063-03
000-9066-03
000-9066-02
000-9068-01
000-9069-05
000-9067-02
000-9067-02
000-9010-04
000-9010-04
000-9010-04
000-9072-01
000-9072-01
000-9072-00

(*) P = Component placement diagrams; S = Schematics.



PAGE ITEM * DESCRIPTION REFERENCE
240 p 206 PLUG-IN DIGITIZER BOARD 000-9009-05
240 P 206 PLUG-IN DIGITIZER BOARD 000-9009-05
250 S 206 PLUG-IN DIGITIZER BOARD 000-9009-05
260 3 STORAGE CONTROL CARD 000-9008-06
260 P 206 PLUG-IN CONTROL BOARD 000-9012-07
270 S 206 PLUG-IN CONTROL BOARD 000-9012-07
280 P 206 PLUG-IN MEMORY BOARD 000-9090-00
290 S 206 PLUG-IN MEMORY BOARD 000-9090-00
300 P 206 PLUG-IN MOTHER BOARD 000-9011-03
310 S 206 PLUG-IN MOTHER BOARD 000-9011-03
320 P I/0 BOARD 000-9022-06
330 S I/0 BOARDS 000-9022-05
340 P I/0 DRIVER BOARD 000-9024-01
340 P DISK WITHOUT I/0 000-9027-02
350 S DISK WITHOUT 1/0 000-9027-02
360 - Blank Page  meeeo-
370 S DISK MEMORY FRONT PANEL BOARD 000-9020-01
380 P DISK MAIN BOARD 000-9019-05
390 S DISK MAIN BOARD 000-9019-05
400 P I/0 CPU BOARD 000-9042-04
410 S I/0 CPU BOARD 000-9042-04
420 P 2081 GP-IB BOARD 000-9041-02
420 S 2081 GP-IB BOARD 000-9041-02
430 P 2082 RS-232 BOARD 000-9045-02
430 S 2082 RS-232 BOARD 000-9045-02
440 P 2085N CALCULATOR INTERFACE 000-9026-02
440 S 2085N CALCULATOR INTERFACE 000-9026-01, 02
450 S REAR PANEL WIRING DIAGRAM o ___
450 S FRONT PANEL MAIN FRAME WIRING DIAGRAM wcommeomeeee
460 S INPUT/QUTPUT ACCESSORY BOARD (003) 000-9025-02

(*) P = Component placement diagrams; S = Schematics.
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PARTS LIST INDEX

ASSEMBLY DESCRIPTION
415-011400 206 D3 AMPLIFIER
885-002800 201-2 PLUG-IN
885-002500 204-1 PLUG-IN
885-003500 204-A PLUG-IN
885-001900 206-1 PLUG-IN
885-002000 206-2 PLUG-IN
885-001600 2090-2 EXPLORER II
885-002100 2090-3A / DIGITAL I/0
885-002200 2090-3B / DISK
885-002300 2090-3C / DISK & DIGITAL I/0
885-002700 NIC 2081
885-002900 2082 / RS232C I1.0.
845-000900 2085N CAL I/0
845-000800 OPTION 003

The major assemblies listed in the Parts List Index are tabulated in the order they
appear on the parts Tists.

NOTE: The page numbers repeat for each major assembly. Therefore, locate the major
assembly description (see below) and scan the listings until the appropriate list

is located.
ASSEMBLY LEVEL COMPONENT DESCRIPTION U/M QTY
885-002800 201-2 PLUG-IN
MAMRA$DEUk/// 2.0 .. ... 108-022300  RES 22K 05% 1/4W EA  3.000
DESCRIPTION y I P 415-009400 201-2 CONTROL BD EA  1.000
INDENTEDLEVELl// 2.0 .. 000-903802]. PCB/CONTROL BD/201 EA 1.000
NUMBERS

\\\\\\\+DESIGN REVISION LEVEL
of the circuit board.

PRINTED CIRCUIT BOARD PART NO.
Listed on schematic drawings &
etched on the circuit boards.

SUBASSEMBLY PART NO.
& DESCRIPTION

NOTE: When referencing complete printed circuit board subassemblies, always use both
the subassembly part number and the printed circuit board part number.

10-1



To locate a circuit board subassembly:

1. Determine which major assembly the subassembly is a part of.
(i.e., The Model 201-2 Plug-In Control Board subassembly is a part of the Model
201-2 Plug-In.)

2. Locate the major assembly parts listing as previously explained.
3. Scan the indented level numbers within that major assembly parts listing to locate

the desired subassembly.

NOTE: The part numbers etched on the printed circuit boards are not the subassembly
numbers for that completed assembly.
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PARENT ITEM NOD.

415-004000

RELATIVE
LEVEL

ol
ol
ol
ol
ol
ol
ol
ol
ol

COMPONENT
ITEM NO.

000-907000
023-711100
023-722300
024-715900
134-717903
134-717503
134-723903
134-724903
134-755000

DESCRIPTIOGN 206 HE~ORY BD 14K}

N\

ENGR DRAW

DESCRIPTION

PCB/206 MEMORY (4K)

CAP 4.TMF 10V 10% TANT
CAP <04 TMF 50V CERM
CON 16F DIP/SOL 64125»2-3
IC/T4LS86N 2-X0OR
IC/18S030 PROM (74S5288)
IC/74LS257 MULTIPLEXER
IC/ 745169 COUNTER
IC/2114 1K X & RAM 450NS

G KEM
G CLB
AMP

NAT

ENGINEFRING
DRAWING NUMBER

"X

BATCH Q7Y

QUANTITY ITEM

PER um~ TYP
1.000 EA 4
5.000 £& 4
12.000 EA 4
1.000 EA 4
1.000 EA 4
1.000 EA 4
16.000 E£A 4
3.000 €EA 4
12.000 EA 4



PARENT ITEM NO.

415-011400

RELATIVE
LEVEL

ol
ot
ol
el
ol
ol
ol
el
ol
ol
ol
el
ol
ol
ol
.1
ol
.l
ol
ol
el
o1
o1
ol
ol
ol
el
o1
.l
el
el
ol
ol
1
ol
ol
ol
ol
el
ol
ol
.l
el
o1
ol

COMPONENT
ITEM NO.

000-907201
023-029200
023-700100
023-700200
023-700300
023-701600
023-702400
023-709100
023-T7T10200
023-710600
223-711200
023-711300
323-715100
023-717900
024-712500
024-743100
025-734800
025-735600
025-735800
0256-T7T05300
026-705400
026-705600
025-705800
026-706300
108-010100
108-010200
108-010300
103-010400
103-020200
108-022209
103-033100
108-033200
103-047200
134-730603
134-743000
201-100300
201-133200
201-215100
¢01-249100
201-280200
201-402200
201-499100
201-593100
201-909309
214-010300

DESCRIPTION 205 DIIT aMp 8D

ENGR DRAW

DESCRIPTION

PCB/206 DIII AMP
CAP 22MF 15V
CAP 100PF 500V
CAP 1000PF 100V
CAP 500PF 500V
CAP 2.2MF 20V
CAP JO1MF 100V
CAP 20PF S00v
CAP 5.5 TO 18°PF
CAP 10PF 1000V
CAP 220MF 10v
CAP o1MF 250V
CAP +O5MF 50V
CAP 8PF 300V 6

10%
05%
05%
05%
10%
20%
05%
50OV
10%
10%
10%

«2%

CON/20F EDG/SOL CIN
CON/8F DIP/SOL AMP 641260-3
SW/SL 2P2T CK 1101M42AB

SW/PB 3L2
SW/PB 3L4
POT 200
POT SO0
POT 2K
POT 10K
POT 100K
RES 100
RES 1K
RES 10K
RES 100K
RES 2K
RES 2.2K
RES 330
RES 3.3K
RES 4.7K
IC/CA3140
IC/3508J
RES 100K
RES 13.3K
RES 2.15K
RES 2449K
RES 28K
RES 40.2K
RES 4.99K
RES 6.93K
RES 903K
RES 10K

TANT
MICA
MICA
MICA
TANT
CERM SPG
MICA ARC
CERM STT
CERM R CLB
TANT G KEM
PLYE R SEC
CERM R ARC
MICA R ARC
2521030160

KEM
ARC
ARC
ARC
KEM

D DVWO DD

PL SH
PL SH
PCB «TW 3006P1201 BRS
PCB .7W 3006P1501 BRS
PCB «7TW 3006P1202 BRS
PCB «7W 3006P1103 BRS
PCB «7TW 3005P1104 BRS
05% 1/4W
05% L1/4W
05% 1/4W
05% 1/4w
05% 1/4W
05% 1/4W
05% 1/4W
05% 1/4w
05% 1/4w
E
OPAMP BURR BROWN
01% 1/84 PRES
ol% 1/8wW PRES
01% 1/8W PRES
01% 1/84 PRES
01% 1/8wW PRES
0l1% 1/8W PRES
0l% 1/8W PRES
01% 1/3W PRES
01% 1/8W PRES
«1% 1/6W PRES

ENGINEERING
ORAVING NUMBER

X

i——vd

QUANTITY

PER

1.000
1.000
2.000
1.000
1.000
2.000
24000
24090
2.000
2.000
1.000
2.000
5.000
1.000
1.000
1.000
2.000
1.000
1.000
1.000
1.000
4,000
2.000
1000
7.000
1.000
2.000
2.000
1.000
1.000
2.000
2.000
2.000
6.000
1.000
2.030
1.000
1.000
1.000
1.000
1.000
3.000
1.000
2.030
6.000

>
[
iy

UM

EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA

ITEM
TYPE
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2.000
6,000
4.000

2ninnaan 025-FOE500  FOT/LIK FCRE DAl ?84-20-102 2.000

2.000
10.000
12.000

2.000

2.000

4,000
14.000

2.000

8.000

Qaiannaaa D26-TO5600  FOT/2K POR DAl 784-20-202
R inaaaans 0R246-705800 FOT/L0K FCR DAl 784-20-103
2 0246704200 POT/S0K PCE DAL 784-20-503
2ia e 026706400 POT/100 PCR DAL 784-20-101
i 026-711100 POT/83CID-E20~J10/1K4
2 026-714400  POT/ETL4P-300R MEFCO

2 iaaaaaa QAZ-FOL300  RBUTT/FUSH L JdS2305-04500
fah e aaas 108-010200 RES 4K 054 174U
J08-010300 REY 10K 05% 1/4U
108-010400 1 OOK 054 1/4U 2.000
108-015400 150K 0%%  1/74W 2 2.000
108022200 22K 054 1/4U Lﬁ 4.000
108022300 et O%% 174U EaA 6,000
108-022400 220K 05%  1/4U Eé 4,000
108027200 RES 2.7K 05% 174U Ea 8.000
108-033300 RES 33K 0%% 174U EA 4.000
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J08-0%4000 REY 54 0%% 174U EA 2,000
134-740203  LC/74LEB3N ADDER Eé &LD00
134742803 TC/74LE00N 2-NAND Ea 4.000
134-748803 IC/74L.8175N REGISTER Ee 12.000
134-72230%  IC/774LE298N REGISTER EaA &.000
34“’22’05 IC/741L308N 2-AND B 6,000
1347304600 IC/CAZL408 OFAMP EA 16,000
134”?43000 ITCA35080 OF&MP BURE BROWN A 2,000
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COMPOREMT

)0
1001

CHDEHTED PakTS LTST

PESCRIFTION

2042 PG TN

i,

CANBE #6163 3-4
COVER/206 AMF DIVIDER
FROBE/COLTHE 900-50-50%

ENG

DWEG

VENDOR

FaAGE

UM

A,

B
EA
EA

aTY
1
2,000

1.000
2.000



FCL4 BALB/TY INDENTED FARTS LIST FAGE i

ASSEMELY LEVEL COMPONENT DESCRIFTION ENG DWG VENDOR U/M QTY
885~002300 2041 FLUG IN i

RN 415007800 204 ADC ED EA 1 .000
0N0-903004  FCRA204 ADC EA 1.000
N DR4~702200  TRANSIS/2NZ903 EA 6.000
LA D24-703200 TRANSTS/2N5G47 EA 4,000
2 . D24L-704T00  TRANSIS/ZZ2NS224/NFN/E2V/ L 6MU EA 8.000

2aaaaan N Q24710200  TRANS/Z2NSLTY EA 8.000

2 D24 740300 TRANS/A400 EaA 7.000
] 024-710400  TRANS/S0~203DC EA 5,000
2 024710700  TRANS/A-406 Ea 2.000
R 024710800 TRANS/A-440 EA 1.000
2 a 022-70RONDO  DIODE/LNS2346/ZENER/ 7.5V EA 2.000
2 OR2=744%00  DIODE/REGULATOR 78GULC EA 2.000

aaaaaaaaaa

2 022714600 DIODE/INAZTL/ LTS NS TRRA20V EA 11.000

é..ﬁ,A;A. Q22743000 DIODE/FDH-300 EA £.000

D2 DRP-714100 DIODE/HSCH 1004/SCHOTTRY EA 31.000
2 a 022745500 DIODE/HSCH 1004 EA §1.000
2 023029200  CAF/22MF 10% 15U TANT AXL EA 2.000
2 N . 023-700100  CAP/LOOFF 3% S00V MICA RAD EA 2.000
2 DEF=TOOEN0  CaF/250FF 5% 500V MICA RAD EA 1.000

Dawassnaa 3?3~?02400 CAF/ L OLMF 204 100U CERM RAD EA 46 .000
Diia i ( rﬂfﬂﬂﬁ CAF/B3UARE 15% 40000 CERM RAD EA 1.000
N TORROO  CAR/ZERF 5% 500V MICA RAD EA 1.000

AN . OJJ"”iQJUO CAR/S . 85-18PF 50V CERM RAD EA 2.000
2 iaas 0237404600 CAF/10FF 10% 1000V CERM RAD EA 2.000
LN OPF-T40800  CAF/.IMF 10% 200V FLYE AXL EA 2.000
2 023714200 CAP/220MF 10% 10V TANT AXL EA 3.000
AR Q23713400  CAF/IMFD 30V EA 2.000
2aiaa . 023-745500 CAF/L.5FFD-.25FFD EA 5.000
i 02X-714500  CAR/2.0 PF ERIE 500VUDC EA 1.000
R Q023-717900  CAF/2FFD 300V EA 2.000
D 023748800  CAF/4.7FFD EA 4,000
D iaaaaa Q2722600 CAF/LIMFD @ 2500 5% EA 15.000
2iiiaiaas 024--745900 CONSLAHF DIF/S0L AMP 640358-3 EA 13.000
2 024739300 CONN/MOLEX 22-12-2101 EA 1.000
200000 ORS"?BjOOO SU/ALO5SF/REL-18-3 EA 1.000
FOT/1IK FCE DAL 784-20-102 EA 1.000
2 TR FOT/R34D-E20-J1074K4 EA 1.000
2l NR246-744300  POT/ETL4F-100R MEFCO EA 5.000
2iiiiiaas D24H~744400 FOT/ET14F-500R MEFCO EA 3.000
2iaaaiias 02464-784500 FOT/ETL4F-1K MEFCO EA 4,000
2 iaaaas . O24-7454600  FOT/ZETL4P-2K MEFCO EA 1.0090
2 e DR26-744700 POTZETLSP--5K MEFCO EA 1.000
2iiiiaaa 0246714800  FOT/ETLAP-50K MEFCO EA 1.000
2 aaaaa 0246744900 FOT/ETL4F-AMEG MEFCO EA 2.000
2iiaiiaan 100-704900 RES NET/CSFIOE-01-500J EA 7.000
Daii i 108-0104100 REZ/1000HM/1/74W/ 5% EA 3,000
Qaianaaan 108040200 RES/ZLIK/1/74W/ 5% EA 6.000
D aaan 108-010300 RES/ZLO0K/1/4W/ 5% EA 2.000

e A A A




FCi4

ASSEMRILLY

885-002500

5/45/79

LEVEL

aaaaaaaaaa

..........

AAAAAAAA

aaaaaaaa

AAAAAAAAAAA

AAAAAAAAAA
AAAAAAAAAA

A s & A A A A A

aaaaaaaaaa

AAAAAAAAAA

..........
..........
AAAAAAAAAAA

..........

aaaaaaaaaa

aaaaaaaaaa

AAAAAAAAAA
..........

AAAAAAAAAAA

aaaaaaaaaa

4444444444

COMFONENT

108012100
108042200
108-045100
108045500
108018100
108--018200
108-022100
108--022200
108-022500
108--027100
108-027200
108--033000
108-033200
108--039000
108-039200
108047000
108-047100
108-047200
108-0546100
108068000
108-068100
108-082000
108-0821400
$34--737900
134-738000
134--738100
134-738200
134738300
134-738400
204100400
204-100400
204105400
204-124200
204130400
2041-143200
205162400
204-169200
204478000
201178400
204478300
204-200400
204249200
2041332400
201-3465000
204-374400
204442400
204499400
204499900

INDENTED FARTS LIST

DESCRIFTION
2041 PLUG IN

RES/Z1200HM/474W/5%
RES/1.2K/74740W/5Y
RES/L500HM/ 4 /4W/5%
RES/1.5M/74 740/ 5%
RES/Z4800HM/1/74W/ 5%
RES/4.8K/75/74W/5%
RES/2200HM/ 5 74W/ 5%
RES/2.2K/78/74W/5%
RES/2.2MEG/1/4W/ 5%
RES/2700HM/1/74W/5%
RES/2.TK/474W/5%
RES/330HM/4/74W/5%
RES/3.3K/74/74W/5%
RES/390HM/1/74W/ 5%
RES/3.9K/4/74W/ 5%
RES/470HM/1/4W/ 5%
RES/4700HM/1/74UW/ 5%
RES/Z4.7K/4/74U/5%
RES/5600HM/4/4W/ 5%
RES/7680HM/ 1/ 4W/ 5%
RES/6800HM/1/4W/ 5%
RES/820HM/4/74W/5%
RES/820 OHM L/4W 5%
IC/F100150FC ECL FLIF-FLOF
IC/F951L.23DC
IC/F95402DC
IC/F$04760C ECL FLIP-FLOPF
IC/F95407DC
IC/F10425FC ECL. TRANSLLATOR
FRES/Z 1/78W 4K

FRES 1/8W/4i. MEG 1/8W
FRES 4/8W/4.05K T.R.C.
FRES 1/78W/12.4K

FRES 1/8W/41.3K MF53C T-0
FRES 1/8W/14.3K

RES/F 4.62M

FRES 1/8W/16.9K I.R.C.
RES/1/78W. /7478 OHM
FRES 1/8W/1.78K T.R.C.
FRES 1/8W/178K

FRES 1/8W/2K IRC

FRES 1/8W/24.9K

FRES 1/8W/3.32K I.R.C.
FRES/ 1/78W 365 OHM 1%
FRES 1/78W/3.74K

FRES 1/78W/4., 412K

FRES 1/8W/4.99K

FRES 1/78W/49.9 OHM

FAGE

ENG DWG VENDOR U/M

EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA

EA
EA
EA
EA
EA
EA
EA
EA
EA

EA
EA
EA
EA

EA

EA
EA
EdA
EA

"
A

QTy
i

3.000
1.000
2.000
1.000
1.000
§.000
1.000
2.000
1.000
6.000
1.000
7.000
1.000
1.000
2.000
6.000
3.000
3.000
1.000
4.000
5.000
1.000
1.000
4,000
4.000
1.000
2.000
2.000
2.000
1.000
1.000
4.000
$.000
1.000
2.000
2.000
11.000
3.000
1.000
5.000
1.000
£.000
1.000
1.000
3.000
1.000
3.000
4.000



FCi4

ASSEMELY

885002500

S/45/779

LEVEL.

)

N A A A A A A s
Ko A & & & s xaa
‘3

Al A A a4 s s A
A I I I A Y
ol

I S S
PPN T S Y
PN 4 A A A
Kad & & & & & &
;RPN
”y

K h A A A a4 oa A .
”y

de A & 2 A A A s
)

P ) a
S d A A A A A
EA P S I S
-y

D
D eaaaas
D naaan
< S
D
D e
- S
= AN
<D
D aaanas
D
D eaaaas
<D
D

A s s aasaa
.
Mna h s A A
2
ha A A A s aaa
-~
Nia s aaaaaa

p
Ko d o 4 a2 aaa

COMPONENT

204576400
201681000
204681900
204715000
2047500090
2018046100
2048250600
204825400
445--008000
QN0-203204
Q47 IIRO0

5-7214600
~1T26900
108 - 15300
108022400
AL3-0084100
0009029072
OtsmrQOKUﬂ
T ORKADO
22700800
DR22-T0T100
DR22-744000
DR2X-TF0D200
DR2X=F0O0LA0D
TR-T02400
=7444100
714200
’)”"-/1"1\"’)
OD4-7FAT000
QR4-TFE9900
DE2--700800
Q4745500
QEE-PORA00
098-700400
JO3-040400
10R-0415200
1080223200
108-033000
134744203
134-723903
£ 34724900
134737400
1.34--739003
134739403
1 34-739203
134739303
§ 34739403
201-124400

INDENTED FARTE LIST

DESCRIFTION

2044 PLUG IN

an s5.TAK IR

FRES 1/8W/T.R.C. 6.84K
FRES 1/78uW/68.4 OHMS CEA~
FRES/Z 1/8W /745 (HM
RES/1/8W/ 1%/ 7500HM

FRES/Z 1/78W 8.06K 1%

FRES 1/8W/825 OHM I.R.C.
FRES 1/78W/8.25K

STORAGE CNTHL EBRD/204
FLCURL/8STOR CONT/Z204
CONN/MOLEX 22-£0-2034
SW/PR 1F2TM SH SRL/ZBLK/ZRED
SW/FR/GREEN LED

FABKZ4 740/ 5%
S72200HM/1/4W /5%

204 MEMORY &®D
FLoCLRL/MEM BD/A204
FIN/3S0ASI-& AMF
TRANSTS/2N3301
DINDE/LN4A0DA/L AMF/400V
DIODE/ZZ M2

DIODE/REGALAST2E

CAFZ1000FF 5% 300U MICA HAD
CAFPZ2.24F 10% 200 TANT AXL
CAF/ . OLMF 20% 100V CERM KAD
CAFP/ALTMF 40% 40V TANT AXL
CAF/220MF 0% 10UV TANT AXL
Cars ., 08MF 30U CERM RAD

CONZAM REC/CRF AME §-350234--9
CONNAMOLEX 22-14-2051
INSUL/DIODRE
GUIDE/SCANELE
CRL/34 COND/AF
HT SNK/F.C.R.
FES AW/ 500 OHM
RES/Z1.5K/7174W75%
RES/22K/5/74U/5%
RES/330HM/L/74W/ 5%
1C/7487AN FLIF-FLOF
TC/741L.8257 MULTIFLEXER
IC/745469 COUNTER
TC/R21L5A1.

IC/748374N REGISTER
TC/7741.8244N QCTAL RUFFER
IC/74832N 2-0R
TC/7484839N DEMULTYIFLEXER
IC/7A8457N MULTIFLEXER
FRES 1/8W/1.24K MF5C

FRES/ 1/

SFO0L

11633-1
920541 -
COOLER

34-99-3

ENG DUWG

VENDOR

FAGE

/M

EA
EA
EA
EA
EA
EA
EA
A
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA

EA
EA

EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
té
Eﬁ
EA
EA

3

nTy
i

1.000
4.000
4,000
2.000
2.000
1.000
5.000
3.000
.000
1.000
3,000
2.000
1.000
3,000
Z.000
1,000
1,000
3.000
1.000
1.000
2.000
1.000
1.000
1.000
18.000
4,000
1.000
9.000
L0000
1.000
1.000
4.000
2.000
1.000
.000
1.000
2.000
1.000
1.000
4.00C0
3.000
32.000
2.000
6.000
2.000
1.000
2.000
1.000



FCi4

ASSTEMRLY

885~

02500

5/15/79

R RS PO

Y R

"

\~ < ma
3PS S
- P

LEVEL.

a2 A a s A

A s A A aa
a s A A B
4 s s A s oA s
Aa s A A a

A s A
“ E a s
2 a
s PP
a
A A A A s s s
a
S a a4
N
- -
A - EY
a e a
a - a
“ IS a

A4 n a4 oa oA

COMFONENT

204221100
204 -F1L4HL00
201-825000
445008200
030903303
D49--70A4500
DLP--708R00
O24--702200
D21-70RAR0D
Q024705400
N22-709400
Q2271000
Q22715800
QI2-TLBR0O0
D23-029200
Oﬁa-rﬁqﬂﬁﬂ

Y TG00
O0R2F-714000
O2%-F14400
023744200
D2X-T745400
09?“?5440%
O23-74 .’f)“ﬁ

INDENTED FARTS LIST

DESCRIFTION

2041 FLUG IN
L78WA2 024K
1/8W/ 5, 16K TRC
S 4/78W/825 OHM T.R.LC.
QOA CONTROL ®BD
FCR/204 CONTROL
CHOKE/ZCOTL
XFORMERZINDUCT /ZAGUTRE
TRANSIS/72N3903
TRANSTSA2NS973
TRANS TS Z2NZ2P054
DIODE/ENALSBO
DIODE/FDH-3X0D0)
PDIODEAREGULATOR/TI
DIODE/VARD USK 540
CAR/22MF 10% 15V TANT aXl.
Car/ 04ME 20% 100V CERM RAD
CARZLSOFF 5% 300V MICA RAD
CAFR/22MF 10X 35V TANT aXL
CAF/Z4, TMF 104 10V TANT AXL
“hF/?QOﬁF 10% 10V TaAMT AXL
CAF/.LO05MF 50V CERM RAD
Carsi2FFD 300U
CArSIFFD 3000
Calb s iBUoALUM SCW
FOOU MICA RAD

S63524.4

CAF;19FIU
Cars . AMFD 2504
COM/20F RE f /1IDE
(“H[\JH =3 '\'-7‘? = SO0

sS4
MMM

‘ﬁlﬁ’)fAM/f%
LA E
S AW EY

3424 ~0000

HA40FHH-3

Fal

ENG DWG  VENDOR U/M

EA
EaA
EA
A
X fﬁ

EA
EA
Ea
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA

EA
EA
EA
EA

[A
EA
EA
EA
=)
EaA
kA
EA
EA
Eéa
[N a)
EA
Eé
EA
[}
EA
B
E &
[EN=)
EA
()
EA
EA
EA

ary
1

1.000
1.000
1.000
1.000
£.000
2.000
1.000
1.000
1.000
1.000
1.000
2.000
1.000
1.000
£.000
5.000
1.000
2.000
5.000
2.000
26,000
1.000
1.000
1.000
1.000
2.000
1.000
2.000
2.000
4,000
1.000
2.000
1.000
4,000
1.000
1.000
3.000
2,000
i.000
1.000
1,000
4,000
1,000
5,000
2,000
1.000
1.000
1,000
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WAER ST

R
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VY
)
”y
A

YN
-y
AL A

s
”y
N
2
o
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e s
)
FOaN
”
s
]
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”y
A A

)
EMN
o
Py
o
et
)
E

LEUEL

A
a
a e 4 s
a s
a s
2 A A

COF R E T

134739403
194705 ~:’> O Q

Q01237 1 0 O
204750100

QOO-0OEY

O2L~TF0O3200
D2L 704700
021708400
024710200
= 703700
Q22~TFDIAN0
D22-711600

TRDEMTED FARTY LLET

O S IS [

ML l l |
MOE
ML

T UL xR

TRLEXER

B-rAND
AN D
MULTTFPLEXER
COUMTER
N HEX

L LVER
TITRLEXER

FLTF-FLOF
TRANSLATOR
DECADE COUNTER

LT L OF
THRANSLATOR

|! HUL TIFLEXER
MHZ L 0025%

.’t / HU/’ 127K

i/‘ﬂ«l SEVEIVR TLRLC.

I— I\UNI FANEL BD
/204 FROMT FaNEL X
NS TSNS 047
THANS TS/ 2NSD2A/ NN/ L2V

L AMW

TRANSTS/SD211
TRANS/DNSL79

» 1Y

I)ZUJDE./ i NM 510
ODIQDEAINAITE/ LTS NS TRRZ20V

Ty

VENDOR

11

k= ¢y

2]
EA
Eé
EA

LA
E:.(A
EA
EA
£
EA
Eé
B
kA
EA
£
EA
EA

LY

1.000
14000
1.000
1.000
4,000
1.000

L0000
1,000
1 .000
3,000
2,000
1.000
1,000
L.000
2.000

L0000
1.000

L0006
2.000
2,000
1.000
'3.000
1.000
1.000
1.000
1.000
i.000
3,000
1,000
1.000
1,000
i.000
1,000
3.000
3,000
£.000
1.000
5..000



FCLa

ASSEMRLY

885002500

an

X
]
.
]

e

aw

-

a

a

.

<)
3

a

EN

LEVEL

A a4 A aa

A A 4 aa

A A 4 aa

COMFOMENT

023-700100
023700400
023-702400
02F-740600
0R3~722400
024-739400
024-739500
024739600
D24-739700
024740800
025-730500
025730600
025-730700
025730800
R6-714200
5701 300
700700
701803
~T12803
713203
~723903
5002400
DR2-714500
0585900
4-705400
704500
5703500
- T03600
- 704100
733401
085~705400

A o
AT L LS

INDENTED

DESCRTIFTION

204--4 FLUG TN

CAP/L00FF 5% 500V MICA RAD
CARZATFF 5% 5000 MICA RAD
CAP/ZL0LMF 204 100V CERM RAD
CAaR/L0PF 10X 1000V CERM KAD
CAPZ L AMFD @ 250U 5%
CONN/MOLEX 22-47-2102
CONN/ZMOLEX 22-40-2051
CONNA/MOLEX 22402501
CONNS/MOLEX 09-48-3032

CONNZZ2 FINAKOLO-22-18-2023
SWARL2RBL1ACLSA5XXX
SW/CLAKRLZIACEL 45X XAX

SWACL 2KKPRRE2-XXXXX

SW/CL 2ERPCCRZ-XXXXX
FOT/3RA2C-366-353A725K
BUTT/FUSH CL J52305-04500

RES NET/CSFL0E-04-302.
IC/7400N 2-NAND

TC/74L.E00ON 2-NAND

IC/74LSTAN FLIF-FLOF
TC/741.8257 MULTIFLEXER

2044 MECH ASSY

DIODE/LLED 404 GREEN

CONAAF CXLAT0L AFH F-UG 637-U
SHIELDA204 FLUG-IN X
SHIELDA204 SWITCH X
KMOB/KFN-200RA-L/74"
KMNOR/EN-S00RG-1/78"
KNOBARKNE-S50180 ALCO

FAN/FROMT 2044 X
FROBEACDLINE 200-920-5053

ENG

DWG  VENDOR U/M

Eé

B
EA
EA
EaA
Ea
EA
(2]
EA
EA

EA
EA
EA
EA
EA
EA
EA
EA
Eé
Eé&

EA
B
EA
EA

QTY
i

3.000
2.000
1.000
£1.000
5.000
1.000
2.000
1.000
3.000
1.000
1.000
7.000
2.000
2.000
1.000
24,000
1.000
1.000
1.000
2.000
1.000
1.000
1,000
3.000
1.000
£.000
2.000
2.000
1,000
1.000
£.000
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885-001900

B/LB/TY
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»
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&

.

o
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>
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a
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LEVEL

“ A a A
4N 3 a4 s
a s

A4 s A a s
A s A s .
a4 a4 s aa
A a s e
a4 s
s A8 s s aa
4 4 a4 aaaa
A s a s aa

A a s s a s
s . A
4 4 a2 A A

COMPONENT

=715 400
0’1'-" [RO0
Qo4 ?‘)40'\)0
D2 “\-—' D7H0O
100700700
£08-0410000
108--040200
£08-010300
108045200
108~ 09”100
10805

{

E}~04r'“\0
18047100
IR-DHRE0O0
2Y-7041803
BA--710403
34-714203
4742803
TQ--742903
Y74 32032R
X4-TL3703
AN--T1ER00
y e

P

=P ESNC
4“?1&&03
14-T17403%
XQ--TLTR03

z4 «-'/"LHR')‘S
A4--T719403
134749403
.34--749503%
134720403
134--722703%
134-724900
134728803
134-7X0903
134731603

i
i.
10
10
i.
i
i
1
i
1.
i
.
i
i
i
i
1.
i

INDERTED FARTS LIST

DESCRIFTION ENG DWG

204684 FLUG-TH

CONTEROL BD

“ CEMTEOL X
DNA2LHN
iHD 104
A TANT AXL

W MICA RAD
2V MICA RAD
WOU MICA RAD
100U CERM RAD
L0000y CERM RHAD
10% 10V TANT AXL
Car s/ c05ME S0V CERM RAD
MUN/icF DIFZ500. AMP 6403583
CONNALC SOCA20 FIN

SWAROQTAX2 FOS.
FES NMET/CSFAOE-04 -
SAL0 OHMAL/4W/5Y
JARAL /AW SSY

I”L SALORZL794W755

H </i . >r /i/m/l,'*’/(

20
3.0%
PﬂP/4 TMF

502U

Jk/i/AM Y
AR AN /AWN/BY
AATOHMA L A AW/ SR

SAATOHM /1 /AW 5%
HBODHM AL /AW 5%
2-NAND
SHIFT

RES/
TC/7400N
ITC/7741 64N
ITC/745874N FLIP-FLOF

FEGISTER

D-NAND

HEX INVERTER
FLEF-FLOF

I MULTIFLEXER
CoMOS LS

ML T T LE
Bk G TS TER

10/ 7ALSOON
10/ 74LS0AN
10/ 74187 AN
I0/74LS 2S5

e - XER
1C/748 S J
IC/745287N FROM
TCATALEREN DXk
[CA7ALELTEN REGISTER
TC/7A589AN COUNTER
TC/74L8154N MULTIPLEXER
TC/748288N FROM
TCATALEDEN 2-NOR
IC/74L808N 2-AND
IC/7481 4% COUNTER
IC/745472 FROM
IC/74LL.8267N HEX DRIVER
ITC/74L.8254N MULTIFLEXER

FAGE

VENDOR LL/M

A
B
E i
Eéa
%=
Ed
(=)
EA
=)
Eé
E A
Ea
Eh

Lﬁ

EA

EA
EA

QTY
i

1.000
1.000
2,000
2,000
1,000
2.000
L0000
1.900
5,000
1,000
4,000
5.000
2,000
1.000
1.000
2,000
3.000
2.000
1.000
1.000
1.000
2.000
3.000
2.000
1.000
1.000
L0090
D00
5.000
.00
2,000
14.000
4,000
1.000
2.000
1.000
1,000
1.000
6.000
1.000
3.000
1.000
2.000
2.000
2.000
1.000
4,000
1.000
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0190
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LEVEL

ol

Ae a4 a4 a A 2 aoa
‘D

P A N Y A A
Aed 4 & & A xaa
”y

L N A R Y
o

A A AP S N Y
L S A A S Y
AP ‘s
)

-y
E A O O P Y
)
e A a A A A aa
”y
KA A4 a s s oaa
)
o U A Y
-
P A Y
ol
a4 a s s aaa
Reiiaaaan
~y
A A A s aaa
)
B N P N
3
Y T N S A
)
L S P P Y
o
A AP
-y
Kid a4 aaaaa
]
Aid 4 A s s A aa
”
A P Y
]
Aia A aaaaaa
el
L S S S O N Y
”y
I Y S S S SN
il
A A s A oa A A a
)
[ S P O S S Y
”y
Aia s A A s A a

COMFONENT

194704400

4150046000
Q00200804
024-754400
025724600
Q257246900
025727900
108-022100
108022200
108-022300
A415-004400
000-204403
N23-744400
023-7453400
134747903
134722403
134723903
134724900
134725403
4153004200
QDO-905 403
DLB-702700
D24 -706200
Q22703800
D22-709400
Q2F-700200
D2Z-700300
N23-702400
0237046500
022-708000
DL23-714500
N2X-7413500
023745400
024~733200
Q24-737200
024744700
108-040300
108-010400
108-040500
108012300

108045300
108*018300

5”q"0?1\(
108027100
108033100
108033200

TNDENTED PARTY LIST

DESCRIFTION ENG DUWG

206-1 FLUG-TN

CRYS/ZHDLg/L 40 MHZ L 005

204 STORAGE CONTROL BO
FCRA204 STORAGE CONTROL
CON/Z20F REC/IDF MMM 3421-0000
SWSFR OIFP2TM SH O SRL/BLK/RED
SW/FRAGREEN 1LED
SW/GF-124-FC~-G20-18
RES/A2200HM/ L/ AW/ 5%
RES/2.2K/71740/5%
RES/22K/7474W/ 5%

2046 MEMORY RD

FCR/2G4 MEMORY X
CaF/4,.7MF 10% 10U TANT aXL
CAF/Z L O5MF 30U CERM RAD
IC/7A4LLS86N 2-X0O/

IC/74L.8139M MULTIFLEXER
IC/774L.8257 MULTIFLEXER
TC/748449 COUNTER
IC/24021.1DCARF

206 MOTHER RD

FCR/Z2046 MOTHER X
FINZZS00346-2 26.18 GA
TRANSISAE-230/8TLICONTX
DIODE/LNS234/ZENER/S 2V
DIODE/EMALE0

CAP/L000FPF 5% 300V MICA RAD
CAR/B00FF 5% 500U MICA RAD
CAF/ O4MF 204 100V CERM RAD
CaR/S50MF 30U ALUM AXL
CAFP/3.3FF 45% 41000V CERM RAD
Car/4.7MF 10% 10V TANT AXL
CaF/4.7MF 104 30U TANT aAXL
Car/.05MF 50V CERM RAD

CON/&M HDR/SOL AMF 9-3502359-2
CONM/SAFIN/AMF 67907.3
CON/BOF EDG/SOL MCF MFOL125-40
RES/Z10K/1L/74W/ 5%
RES/LOOKAL/AU/75%
RES/ZIMEG/L1/74W/ 5%
RES/L2K/7874W/5%
RES/L5K/474W75%
RES/Z18K/174W/ 5%

RES/Z220HM 5/ 4W /5%

RES/2200HM/ 174U/ 5%
ES/22R/1 7AW/ 55
FRES/2FO0HMA L /745 %
FFM/?WOUHM/i/QM/S%

RES/3. 3K/ /74W55Y

VENDOF

i AGE

LI/ M

hﬁ
EA
EA
EA
EA
Eé
EA
EA
Ea
EA
Ea

Eé
EA
EA
Ea
E ¢y
EA
EA
By
EA
=)

QTY

i

1.000
1.000
1..000
2,000
2.000
1.000
J.000
3.000
3.000
3.000
1,000
1.000
5.000
5.000
5.000
1,000
£4.000
J.000
48,000
1,000
1.000
3.000
2.000
1£.000
X.000
2,000
1.000
£.000
1.000
2.000
1..000
4,000
4,000
1.000
2.000
2.000
2.000
1..000
1.000
2,000
2.000
2.000
4,000
£.0900
3.000
1,000
2.000
2,000
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885-001900
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7y
O S S
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Seh A s A aaaa
P A S Y
2
e N S Y
il
N Y Y S
P
2y
P N L Y
)
A O A A )
1
Sl a a4 s s aaa
)
o A N Y
Sia A s s aaas
P P
:
-y

“aaaaaaa
]
N d A A A A A A A
2

Te A A LA a s A

[ SRR
3““‘4\‘
Sisaiaan
K. JAPRORAR
[ SR

K

[ P

COMPFONENT

1088047100
LO8-047TED0
108048100
§OR--OARID0
L0R-0RI200
£ 34711900
L34-Fi2703
134-«14'MK

i ”)'J")
DG Qui’

(30

DiQ-7009D0
QL4724 A07
D4 1=723400
020701 RO
QR2-T14500
QIARA-TR24600
Q24--058900
D24-71 4400
QRB-748000
D257 aTAD)
D26-710000
0F4--T13300
Q45-703200
045--TORE0O0
D45--TFOZA00
Q54700100
DAR-T27708
D@Z--702200
DYE-F02400
B A5 --001 700
DAR=-T29700
AT7E QD100
QARZ-=TFL4300
QAa42-715000
044-70%5000
G45--000200
445-00%300
0009009204
D21-704800
024702200
Q21704709
Q24706300
QR2-711400
Q22744500

THDERTED FaRTS LIST

DESCRIFTION

20481 FLUG—IHN

LR/ GTOMHEMS LAWK
ATE LS AU S
HHO(HIM/i A4S Y
FE\/O‘RI PRI aee A
RS s ’h']/QL’ux
10 LM«inH HPﬁHP

I( "’4! ﬁ (“” FI TF--FLOF

S MO TARIE

.“/?4Lh25? MUL TIFLEXER

S TEMDE R BOSFLAR- TN

FCRZEXTENDER BD/APLUG-IN X
CONZ20F EDGASOL CIN 25210704160
2046 FRONT FANEIL

NUT/ZBL ANODT W-NU-17D

BERTAMOTHER RBDAEXFL X
BRERT/206 RETAINER X
CHASZFLUG-TIN

DIDDEZLED 404 GREEN

Cab /s AMFD & 2500 5%

CONALF CXLLZ80L AFH F-UG 857U
CON/20F REC/IDF MMM 3421--0000
SW/C + K aR331

SW/CTS/8T20272 POLE/2-538TA
FOTZL00K/70C .. BAL47-0134
GUIDE/SCANRE #411633-4
ENOB/KFN-500BA/1/8
RMOB/RKFN-Y00RA~1 /74"
FMOB/ARKN-SO0RAG-1/3"

RUMEFE R/ O0AX

FAN/206 FRUNT

FASTNRE/STUD/FEM CFHO-&32--4
FASTHMRASCR 6-32 X 474" RLLK

RLANE FANEL /A aMF

I'-"s'-“-nNI.‘-'_'L/].RI.Ur?\i'Jl\"."'l') (=R I X
2046 FINAL AaSYEMRELY

GUTOE AW TAFE

COUER/94R X
SHIELLD/MEM BD/7205 X
DIT amMF

2067205 ARE BD

FCR/Z204/7205% ADC X
TRANS IS /72N3E905

THANSIS/72N39203
TRANSIS/Z2NS224/NFN/L2V/ L 6MU
THANSIS/72N3906

DIODE/REGULATOR 79GUIC
DIODE/REGULLATOR 78GUIC

ENG

DWG

VENDOR

FAGE

U/M

Ea
EA
En

Fh
B é
()
Eé
()
EA
kA
B
EA
EA
hﬁ

EA
e
)
EA
kA
E i
EA
EA
EA
EA
EA
EA
EA
E@
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA

N
)

Qry

i

1.000
2.000
1,000
1.000
2,000
2.000
1,000
2.000
14000
1.000
i.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1,000
1.000

000
1.000
1 .000
3.000
1.000
2.000
3.000
1.000
1.000
Z.000
1.000
4,000
4,000
1.000
1,000
1.000
3.000
1.000
1.000
1.000
1.000
1.000
2.000
8.000
5.000
15.000
2.000
2.000



R S4BT INDENTED FARTYS LTNT Fen iz

i

ASSEMELY LLEVEL COMPONENT DESCRIFYION ENG DWG VENDOR U/M QTY

RAS-001900 204&-4 PLUG-TN i

K DA Q22744600 DIODE/ZINAZTA/ZL?E NS TRR/20V EA 44,000

[ S 022-744100  DIODE/HSCH 1001/SCHOTTRY EA 16.000
K S D2F-029200  CAF/22ME £0% 15V TANT aXl. EA 2,000
A Q23-704400 CAF/2.2MF £0% 200 TANT AXI. ) 2,000

. SN O23-702400  CAF/.OIMF 20% 100V CEREM RAD EA 4,000
K. S QRX-F02700  CAFR/L.22MF 10% 33V TANT AXL £ 2.000
N S DR2Z-F06TO0  CAR/IP0FF 5% 500V MICA RAD EA 2.000
1 A QRI-T7086800 CAF/ZL50FF 5% 500V MICA RAD EA 1.000
i iaans 023-709400 CAF/20FF 3% 500V MICA EAD EA 4.000
Janaaana Q23744000  CAFP/22MF 10X A3V TANT AXI. EA $.000
I 023742200  CAF/.022MF 10% 200V FLYE AXL EA 1.000
K A 023-747800 CAF/&FFD 300V EdA 5.000
B aaaaan 023749700  CAF/2.2MFD 50V EA 2.000
K. N 0247459200 CON/L6F DIF/S0L AMF 640358-3 EA 6.000
N 026~7054600 FOT/2K FCR DAL 784-20--202 EA 1.000
K A 026-705700 FOT/5K FCR DAL 78420502 EA 1.000
Basaaaan 026706200  FOT/%0K FCR DAL 784-20-503 EdA 5.000
K. SN 026-707700  FOT/ET 1£4W-200 MEFCO EA 5.000
K A FOO-700900  RES NET/7TX25K/.04% EéA 1.000
K S £08-040100 RESZL000HM/1/4W/5Y% EA 3.000
K S 108040200 RESZIK/1/74U75% EA X.000
. S £O8-040300 RES/LON/L/74W/SY A 3.000
K A 108-040400 RES/ZL00K/$L/74W/5% EA 3.000
[ PR .a £08-045100 REX/LFOOHM/L/4L/ 5% EA 1.000
. A 10U-045300 RESZIBR/L/74UW/ 5% EA 5.000
It IR 108022000 HE;/"UHW/ifﬂw/WV EfA 1.000
A 108022400 RES/2200HM/L/74W/5 EA 1.000
aa - 3208 ! XAK/ L7405 Y% EA 4,000
A FOG-039200 RES/ZPR/L74W5 EA 3,000
I S 108047000 RES/Z4T0OHMA L/ 4W/ 5% EA 7.000
K 108047200 RES/Z74,TRAL 74U 5% EA &.000
1 i”H"OG’*Oﬁ I /4(h/l/ﬂwfpﬁ EA 7,000
aaaaaa 108 RES/6L8R/71/74W/ 5% EA &.000
. S 134740203 TC/74L.583N ADDER Ed 3,000
AAAA 134740403 LO/74500N 2-NAND EaA 2,000
AAAAA 1.34-74 ”‘40 3 ITCA7ALE0OOMN 2-NAND LA 2,000
134748 S| “Ydlai“SN REGISTER Ea 10,000

134 74L.E298N REGISTER E A 3,000
Aaeaaa 13475 ](/’AL‘HSN 2--AND E.f 2.000
24004000 S 1 /8W1 QMM EA 1.000
s aans 204100400 F / 1/78W 4K EA 7.000
AAAAA 2048~ 11n”00 RN 1780 /44 .0K EA 1.000
204124000  PFRES 1/78W/124 OHMS EA 2.000

208 1$/00u SRES A/8W /137 OHM E.A 3,000
K R 2043143000 178uW /71443 0OHM EA 2,000
I S . '0|~ﬁ4~’0) L/78W1 403K EA 1,000
N ”01 () L/78W150 QHM kA 7.000
: EA F.000
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-
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S
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> > >
> > > »
* > > >
> > > >
> > >
. > >

EEEA NSRS E R RN ISERERERE
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K S
I SRR

Banaanaa

K SN

Binacana

COMPONENT

204-178000

01 =200100
” e 0200
221400

&OL'QVVUOO
204492400
204750100
201-8046100
204887200

HAEN-004H400D
QOD-904004
Q24704700
024706300
0273029200
023700200
023-702400
023702800
023706800
023740200
023-710600
023741400
023-712400
0237418400
Q23722600
024742500
023-726700
)QR 72&800

Odé /0(?00
Q26709800
026709900
108-010500
108--010400
108-022200
108--022300
108-033400
108047200
108-068100
108082200
134730600
204-100000

INDENTED FaARTS LIST

GESCRIFTION ENG DWE

FLUG-TN

20461

N 2478 OHM
SEUWS2E TRC

/8N/f~ \

'1bl ; 7oTHM
K 3 LN %o /820
“U/3A1m’ TR
i SELUTAR

1 /78W/37T L AR
178W/402 (OHM
1/78W 499 OHM
1/8W/4, 99K
178U/ CBK
178W B.O0AK 1%

1/78W/788.7 K

205 DILL AMF RO

20467205 DIL AMF X

TRC

rrls
D20ESE
FCR/
TRANSTS/2NS224/NFNAL2V/ L 6MU
TRANSTIS/Z2N3Z?06

CAP/22MF 105 453V TANT AXL
CAF/1000FF 5% 300V MICA RAD
CAF/.04LMF 20% 100V CERM RAD
CAF/.68MF 10% 353V TANT AXL
CAF/LS0FF 3% S00V MICA RAD
CAF/5.5-48FF S0V CERM HAD
CAF/L0FF 410% 1000V CERM RAD
CAF/.0022MF 10% 200V FLYE AXL
CAF/.OLMF 10% 200V FLYE AXL
CAF/430FF 5% %0V MICA RAD
CAF/ . AMFD @ 250V 5%

CON/20F EDG/SOL CIN 2521030160
SW/FB~1573 STA/6 FOLE C.i.
SW/ZFR-10/3 STH/2 FOLE CLL
FOT/4K FCR DAL 784-20-102
FOT/ZET 140200 MEFCO
FOT/ZLOK/MEFCO ET14-10K
FOY-25/MEFCO ET14-25
RES/Z7L000HM/ 1/ 4W/ 5%
RES/100K/4./74W/ 5%
RES/72.2K/74./74W/534%
RES/22K/5/74W/ 5%
RES/330K/5/4W/ 5%
RES/74.7K/ 4740/ 5%
RES/6R800HMH/ 1 /4W/ 5%
RES/8.2K/1/4W/5%
IC/CAZLA08 OFAMF
FRES 1/78W/100 OHMS

MF5C 178U

& GE

VENDOR 11/M

DD D

A

-,

L f
L f
EA
E A
EA
Ef
EA
@
EA
EA
EA
A
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
FA
EA
EA

EA
EA

oo T T

g

Qry

3.000
5.000
1.000
1.000
22,000
1,000
1,000
1,000
L.000
1.000
1.000
4,000
1.000
1.000
5.000
1.000
§.000
1.000
1,000
1.000
1.000
2.000
4.000
1.000
1.000
10.000
2.000
1.000
2.000
2.000
1.000
1.000
1.000
1.000
2.000
3.000
3.000
2.000
7.000
2.000
2.000
1.000
1.000
3.000
1.000
1.000
5.000
1.000



FCL4

ASSEMEBLY

BRE-D01900

BALS/STC

LEVEL

Waaaaaaa

1

R S
X

o A N A 2 a8 A
D aaaaa

COMPONENT

2045100200
201100300
204100400
201-105200
20116
201-249
2083741400
2QL-374200
204499100
201 -287100
201909300
254-422100
475002400
024-058900
D25-705500
D26-712200
035704300
044-704504
D45--7T0ZAH00
048-729105
DR5-705400

R
¥

IMDENTED FARTY LTIT

DESCRIFTION

2061

FLUG-TN

1/78uWs/ 10K
1/78W/ 100K
178W/74 0 MEG
178040, 8K
1787146 .9K T.R.C.
1/78WA249K T.R.C.
1/78W/3.74K

1/78W/37 ., 4K

C L7874, 99K

FRES/Z72.87VK 1/8U

FRES/9OPK/ 178 W/1X

FREZRES 4,22K 4% 1/8W
2067205 DIT AMF FINAL ASSY
CONALF CXIL/S0L AFH F-UG 657-U
SW/SL 2F2T CW GF-126-620-28
FATARD MTG/SK

RUTT/FUSH CL J52305%-04500
SHIELDADLL AMF
KNOBRSRKMN-500RA~4 /78"
FANSFRETZDEL 1 AMF

FROBE/ZCOLINE 900-90-505

L/78W
178U
178U

FRES

ENG

DG

VENDOR

sk

U/M

EA
EA
EA
EA
Eéa
EA
EA
E &
EA
EA
EaA
kA
EA
EA
EéA
EA
EA
EA

EA
EA

&

QTY

i

&.000
2.000
4.000
5.000
1,000
1.000
1.000
J.000
1.000
2.000
2.000
1,000
2.000
1.000
1.000
6,000
1,000
§.000
1,000
50000
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ASSEMRELY
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THDENTEL
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1L UG

FARTS 118

DESCRIFTION
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ENG

=

DWG

VENDOR

F et

L1/

1

QTY

1,000
1.000
2,000
2,000
1,000

1,000
AL 000
R,

Y

= s = N
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