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Introduction 2-1 

INTRODUCTION 

WARNING: The service instructions CAUTION: Refer to the Power 

Requirements, page 2-2 before in this manual are intended for 

qualified personnel only. High 

voltages exist within this 

instrument. 

applying power to this 

instrument. 

» IMPORTANT: The LIVE button should 

be pressed after changing a plug-in 

front panel control setting. 

» IMPORTANT: Read each procedure 

before servicing this instrument. If 

any questions arise, contact - 

Nicolet Instrument Corporation 

Oscilloscope Division, Service Dept. 

Madison, Wisconsin 53711 

Telephone (608) 271-3333 

The general descriptions beginning on 

page 2-5 describe the basic front 

panel controls. 

Refer to the 2090 Operation Manual 

if detailed descriptions are 

required. 



2-2 | Power Requirements 

POWER REQUIREMENTS 

The Model 2090 Digital Oscilloscope 
LEFT RIGHT 

is designed to operate from any of SWITCH SWITCH 

these four single phase power source POSITION POSITION 

voltages: 101, 115, 202, 230 volts 101 +10% 

AC, all +10%. 115 +10% 
202 %10% 

The allowable power line frequency 230 +10% 

is 50-60 Hz %5%. 

The power source must include: Table 2-1 

#1. A neutral wire at or near ground 

potential. Earth Ground 

#2. А separate safety ground at 

ground potential. 

#3. A line (hot) wire. i Line 
Neutral 

Figure 2-1 illustrates the locations 

of the neutral, line, and earth ground 

terminals located on the male power Figure 2-1 

connector at the rear of the 2090. 

WARNING: Inspect the voltage 
115 VAC 

selection switch (Figure 2-2) at TR 

the rear of this instrument for 

the correct setting BEFORE apply- 
| LL 202 va 

ing power. Use Table 2-1 to 15 ANP. FUSES 

verify the correct setting. 

Figure 2-2 



Power Requirements cont. | 2-3 

THE FUSES ENVIRONMENT 

Table 2-2 tabulates the required This instrument may be operated at 

slow-blow fuses for the input power air temperatures ranging from 0°С 

range being used. TOSINO. 

INPUT REQUIRED SLOW-BLOW To operate at air temperatures rang- 

VOLTAGE FUSE SIZES FOR VOLTAGE ing from 0°С to 45°C, reduce the 
RANGE RANGE SELECTED incoming AC voltage 9% from the 

101 +10% 3.0 amperes шл. 
115 +10% 3.0 amperes The 2090 may be stored at temperatures 

202 %10% 1.5 amperes ranging from -55°C to +70°C. 

230 +10% 1.5 amperes 

Table 2-2 

THERMAL CUT-OUT 

In the event of excessive temperature, 

power is shut off automatically. It 

will return after the temperature 

returns to a safe level. 

» IMPORTANT: The power cutoff is 

slow acting. It is not designed to 

guard against overheating due to 

high storage temperatures followed 

by operation before the internal 

chassis has cooled to within the 

recommended operating environmental 

temperature. 
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INTRODUCTION 

The Mainframe includes a display 

memory, display screen and various 

controls to manipulate the display 

Screen components. 

» IMPORTANT: When using the Model 

201 Plug-in, the mainframe's MEMORY 

switch must be in either the ALL, 1H, 

or 2H position when recording data. 

NOTE: To simplify the following 

discussions, the number of addresses 

(words) that can be stored in the 

display memory will be rounded off 

as follows - 

e 4,096 words - (4K) 

e 2,048 words - (2K) 

e 1,024 words - (ІК) 

» IMPORTANT: The term "Hold Mode" 

will be used to indicate that the 

plug-in is in the Hold Last mode, 

(Live and Hold Next LEDs off, Hold 

Last LED illuminated). 

MAINFRAME FEATURES 

Horizontal expansion of up to X64. 

Vertical expansion of up to X64. 

Autocentering 

Choice of XY or YT displays. 

4096 word, 12 bit display memory 

which can be left intact or divided 

into halves or quarters. 

Multiple function abilities; 

including arithmetic manipulations 

and pen recording outputs. 



Mainframe Descriptions 

POWER SWITCH 

Press the Power switch to apply or 

remove power from the oscilloscope. 

WARNING: Before applying power 

to this instrument, refer to 

page 2-2. 

VERTICAL EXPANSION SWITCH 

Vertically expands the displayed 

waveform by up to 64 times. 

HORIZONTAL EXPANSION SWITCH 

Horizontally expands the displayed 

waveform by up to 64 times. 

CURSOR PADDLES 

Reposition the displayed waveform 

and/or cursors on the screen. 

AUTOCENTER SWITCH 

The waveform passes through screen 

center when Autocenter is combined 

with Vertical and Horizontal 

Expansion. The crosshair traces the 

waveform when Autocenter is used 

without expansion. 

XY/YT SWITCH 

XY - One waveform is displayed as a 

function of another, (voltage 

vs. voltage). 

YT - Displays waveforms as voltage 

functions of time, (voltage 

vs time). 

MEMORY SWITCH 

Determines the display memory size 

that will record signals, and which 

waveform(s) will be displayed. 

ALL --------- 4,096 (4K) words. 

1H,2H ------- 2,048 (2K) words, each. 

01,02,03,04 - 1,024 (1K) words, each. 

NOTE: The 201 plug-in must be in 

the ALL, 1H, or 2H position when 

recording signals. 



Mainframe Descriptions cont. 

FUNCTION SWITCH 

The EXECUTE button must be pressed, 

unless otherwise noted, before the 

selected function will be performed. 

ERASE - Clears the screen of "clutter" 

after powering up. 

INVERT - Multiplies the displayed 

waveform by (-1). 

SUB - Subtracts one waveform from 

another. Сап also be used to "add" 

two waveforms by INVERTING one of 

the waveforms before executing the 

SUB function. 

DATA MOVE - Vertically repositions 

a selected waveform to the level of 

the horizontal cursor. А11 other 

data points shift by the same amount. 

RESET NUMERICS - Resets the voltage- 

time origins (0,0) to any point on 

the screen selected by the crosshair. 

Usually used in combination with 

Autocenter, selecting a specific data 

point to become the new (0,0) origins. 

NUMERICS OFF - Removes the time and 

voltage numerics from the screen. 

It is not necessary to press the 

Execute button. 

PEN - Initiates a pen recording output 
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INTRODUCTION DISK RECORDER FEATURES 

The optional magnetic disk recorder Media: 5-1/4" floppy diskette, 

records waveforms on floppy disks single-sided, single- 

48 TPI. 

WARNING: To guard against Capacity: Eight 4K, sixteen 2K, 

physical damage to the disk heads or thirty-two 1K records 

and/or diskette, ALWAYS open the per diskette. 

drive's door when: Protection: Specific tracks or entire 
a. Power is turned off, diskette write protec- 

Applying/removing power, tion. b 

c. The drive is not in use, 

d 
Е у Autocycle: Automatic, consecutive 

Transporting the instrument. 
capture-and-store of up 

to 32 waveforms. 

Long Sweep: Continuous recording of 

up to 32K of data at 

sweep speeds of 500 

microseconds per point, 

or slower. 

NOTE: Long sweeps are 

available on 2090-3C 

units using all plug- 

in models except the 

Model 204-A plug-in. 



MEMORY SWITCH (Mainframe Front Panel) 

Determines whether the selected 

diskette track will remain intact 

(ALL), or divide into either "halves" 

(ІН or 2H) or “quarters” (01; 02, 

Q3, or Q4) when the Track Segment 

switch is in the Mainframe Controlled 

position. 

The MEMORY switch is located on the 

Mainframe's Front Panel. 

TRACK SEGMENT SWITCH 

Selects the AUTOCYCLE mode, LONG 

SWEEP mode, or diskette track size. 

NOTE: Always select equal sizes on 

the mainframe's MEMORY switch and 

TRACK SEGMENT switch. For example, 

if the TRACK SEGMENT switch is in 

the ІН position, the MEMORY switch 

should be placed to either 1H or 2H. 

The mainframe's MEMORY switch 

determines the track's segment size 

when the TRACK SEGMENT switch is in 

the Mainframe Controlled position. 

Disk Recorder Descriptions 

RECALL/STORE SWITCH 

RECALL: Recalls data from the 

diskette for display when pressed 

to the left (Recall) position. 

The LED illuminates during the 

transfer. 

STORE: Stores the displayed data 

on the diskette when pressed to 

the right (Store) position. Тһе 

LED illuminates during the transfer. 

SEMIAUTOMATIC/MANUAL SWITCH 

SEMIAUTOMATIC: Data is automati- 

cally recorded onto the diskette 

each time the plug-in enters the 

Hold Mode, (Hold Last LED illum- 

inated only). 

MANUAL: Data is recorded onto the 

diskette only when the RECALL/STORE 

switch is pressed to the Store 

position. NOTE: The plug-in must 

be in the Hold Mode, (Hold Last 

LED illuminated only). 



Disk Recorder Descriptions cont. 

TRACK SELECT SWITCH 

Increments/decrements the diskette 

to the desired track number for the 

next store/recall operation. The 

green LEDs identify which track has 

been selected. 

TRACK PROTECT SWITCHES 

Individual tracks are protected by 

placing the associated switch to the 

ON position. Data сап be replaced 

by new data when the switch is left 

in the OFF position. 

І/0 ACTIVE LED 

Illuminates when the input/output 

circuits of the oscilloscope are 

busy. The disk recorder cannot 

be manually operated when the 1/0 

Active LED is illuminated. 

DATA ERROR LED 

Illuminates when the disk recorder 

Circuits sense a data error. 

NOTE: Data errors are rare and are 

not always detectable. Valuable data 

should be visually examined after a 

Data Error has occurred. If a data 

error occurs, it is advisable to 

replace the diskette. 

DISK PROTECTED LED 

Illuminates when a "protect" tab is 

affixed over the rectangular notch 

at the top of the diskette. Data 

cannot be recorded onto the diskette 

unless the tab is removed. 

UNLABELED LED ON DISK DRIVE 

Illuminates when the recorder is 

storing/recalling data from the 

diskette. 
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INTRODUCTION 

The Model 201 Plug-in is designed for 

low frequency, high sensitivity 

measurements. 

» IMPORTANT: The mainframe's Memory 

switch must be in the ALL, Hl, or 

H2 position to acquire data. Тһе 

quarters positions (Q1, Q2, Q3, and 

Q4) can only be used to display 

stored waveforms. 

MODEL 201 PLUG-IN FEATURES 

Two 12-bit, 200 Kilohertz 

digitizers. 

High impedance, differential 

amplifiers. 

4K word memory. 

Positive or negative triggering. 

Normal or Mid trigger displays. 

Protect mode to compare "live" 

and "saved" signals. 

Remote control abilities. 



STORAGE CONTROL BUTTONS 

The Storage Control buttons determine 

whether the displayed data will 

remain "live" or be stored in the 

display memory. 

LIVE - New signals are acquired and 

displayed on the screen each time a 

valid trigger is received. 

HOLD NEXT - The signal following 

the next valid trigger (after Hold 

Next is pressed) is stored in memory 

and displayed on the screen. 

HOLD LAST - The signal that followed 

the last valid trigger (before the 

Hold Last button is pressed) is 

stored in memory and displayed on the 

screen. A signal already being 

acquired when the button is pressed 

is held in memory. 

CHANNEL SWITCH 

Selecting the ON position allows the 

channel to acquire data and display 

it on the screen. 

NOTE: The mainframe's Memory switch 

must be in the ALL, Hl, or H2 

position. 

Model 201 Plug-in Descriptions 

PROTECT SWITCH 

Allows the operator to compare "live" 

and "saved" signals in the Live mode. 

NOTE: The mainframe's Memory switch 

must be in the "ALL" position. 

TIME PER POINT SWITCH 

Selects the time resolution of the 

signal to be acquired. 

Sweep speeds are expressed as time- 

per-point rather than time-per- 

centimeter. 

VOLTAGE RANGE BUTTONS 

Allows the oscilloscope to accept 

input signals ranging from +10 

millivolts to *40 volts full scale. 

DC LEVEL CONTROL 

Vertically positions the displayed 

signal on the screen by introducing 

a dc offset voltage. 

FILTER SWITCH 

When switched on, a 100 Hz signal 

is attenuated -3 dB by an RC filter. 



Model 201 Plug-in Descriptions cont. 

SIG/GND SWITCHES 

SIG - Allows both ac and dc signal 

components to enter the amplifier. 

GND - Blocks signals from entering 

the amplifier. 

TRIGGER THRESHOLD & TRIGG'D LED 

Adjusts the voltage level that must 

be crossed by the triggering signal 

in order to qualify as a valid trigger. 

The green LED indicator illuminates 

throughout each sweep. 

TRIGGER MODE SWITCH 

Selects triggers to be generated 

internally in the absence of a valid 

trigger or solely by an external 

input signal. It also selects the 

"mid" trigger mode. 

NORM - Externally triggered. 

AUTO - Internally triggered. 

MID - 252 pre-trigger and 752 post- 

trigger events are displayed. 

TRIGGER SLOPE SWITCH 

Selects the signal's voltage transi- 

tion that will qualify it as a valid 

trigger. 

*AC - Only increasing ac voltages 

qualify as valid trigger sources. 

DC signals are blocked. 

-AC - Only decreasing ac voltages 

qualify as valid trigger sources. 

DC signals are blocked. 

*DC - Increasing ac or dc voltages 

qualify as valid trigger sources. 

-DC - Decreasing ac or dc voltages 

qualify as valid trigger sources. 

TRIGGER SOURCE SWITCH 

Selects whether triggers are derived 

from signals input to the channel 

A or channel B amplifier, or by 

signals input to the Ext input BNC. 

(A) - Triggers are derived from 

signals input to channel A. 

(B) - Triggers are derived from 

signals input to channel B. 

EXT - Triggers are derived from 

signals input to the EXT input BNC. 

MANUAL TRIGGER BUTTON 

Manually triggers a sweep when valid 

trigger sources are not available. 
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INTRODUCTION 

The Model 204-A Plug-in is designed 

for high frequency measurements. 

MODEL 204-A PLUG-IN FEATURES 

• Two 8-bit, 20 Megahertz digitizers. 

e High impedance, single-ended 

amplifiers. 

e 4K word memory. 

Ф Positive or negative triggering. 

e Normal or Cursor trigger displays. 

e Retain Reference mode to compare 

"lve" and "saved" signals. 

è Remote control abilities. 



STORAGE CONTROL BUTTONS 

The Storage Control buttons determine 

whether the displayed data will 

remain "live" or be stored in the 

display memory. 

LIVE - New signals are acquired and 

displayed on the screen each time а 

valid trigger is received. 

HOLD NEXT - The signal following 

the next valid trigger (after Hold 

Next is pressed) is stored in memory 

and displayed on the screen. 

HOLD LAST - The signal that followed 

the last valid trigger (before the 

Hold Last button is pressed) is 

Stored in memory and displayed on the 

screen. A signal already being 

acquired when the button is pressed 

is held in memory. 

CHANNEL SWITCH 

Selecting the ON position allows the 

channel to acquire data and display 

it on the screen. 

RETAIN REFERENCE SWITCHES 

Allows the operator to compare "live" 

and "saved" signals in the Live mode. 

Model 204-A Plug-in Descriptions 

TIME PER POINT SWITCH 

Selects the time resolution of the 

signal to be acquired. 

Sweep speeds are expressed as time- 

per-point rather than time-per- 

division. 

VOLTAGE RANGE SWITCHES 

Allows the oscilloscope to accept 

input signals ranging from +100 

millivolts to *40 volts full scale. 

OFFSET CONTROL 

Vertically positions the displayed 

signal on the screen by introducing 

a dc offset voltage. 

DC/AC SWITCHES 

DC - Allows both ac and dc signal 

components to enter the amplifier. 

AC - Blocks the dc component. 

Allows only the ac component to 

enter the amplifier. 



Model 204-A Plug-in Descriptions cont. 

FILTER SWITCH 

When switched on, a 1 Megahertz signal 

is attenuated -3 dB by an RC filter. 

TRIGGER LEVEL & TRIGG'D LED 

Adjusts the voltage level that must 

be crossed by the triggering signal 

in order to qualify as a valid trigger. 

The green LED indicator illuminates 

throughout each sweep. 

TRIGGER MODE BUTTONS 

Selects triggers to be generated 

internally in the absence of a valid 

trigger or solely by an external 

input signal. It also selects the 

Cursor trigger mode. 

NORM - Externally triggered. 

AUTO - Internally triggered. 

CURSOR - Both pre- and post-trigger 

events are displayed. 

LOCK - Allows the Vertical Cursor 

to be moved without losing the trigger 

time (Т-0) when operating in the 

Cursor trigger mode. 

TRIGGER SLOPE BUTTONS 

Selects the signal's voltage transi- 

tion that will qualify it as a valid 

trigger. 

J> - Only increasing voltages 

qualify as valid trigger sources. 

- Мо Only decreasing voltages 

qualify as valid trigger sources. 

TRIGGER COUPLING BUTTONS 

Selects whether ac or dc voltages 

will qualify as valid trigger sources, 

and whether or not the triggering 

signals will be filtered. 

AC - Only ac voltages qualify as 

valid trigger sources. 

DC - Only dc voltages qualify as 

valid trigger sources. 

HF REJ - When switched on, a 20 kilo- 

hertz signal is attenuated -3 dB. 

NORM - All frequencies of the signal 

enter the trigger detection circuit. 



Model 204-A Plug-in Descriptions cont. 

TRIGGER SOURCE BUTTONS MANUAL TRIGGER BUTTON 

Selects whether triggers are derived Manually triggers a sweep when valid 

from signals input to the channel trigger sources are not available. 

A or channel B amplifier; by 

signals input to the Ext input BNC; 

or manually input when valid triggers 

are not available. 

CH A - Triggers are derived from 

signals input to channel A. 

CH B - Triggers are derived from 

signals input to channel B. 

INT - Selected when triggers are 

to be derived from either channel A 

or channel B input signals. 

EXT - Selected when triggers are 

to be derived from signals applied 

to the EXT input BNC. 
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INTRODUCTION 

The Model 205-A Plug-in is designed 

for high frequency measurements. 

The plug-in houses the controls and 

circuitry used to acquire input 

signals for display on the screen. 

MODEL 205-A PLUG-IN FEATURES 

Two 8-bit, 50 Megahertz digitizers. 

High impedance, single-ended 

amplifiers. 

4K word memory. 

Positive or negative triggering. 

Normal or Cursor trigger displays. 

Save mode to compare "live" and 

"saved" signals. 

Remote control abilities. 



STORAGE CONTROL BUTTONS 

The Storage Control buttons determine 

whether the displayed data will 

remain "live" or be stored in the 

display memory. 

LIVE - New signals are acquired and 

displayed on the screen each time a 

valid trigger is received. 

HOLD NEXT - The signal following 

the next valid trigger (after Hold 

Next is pressed) is stored in memory 

and displayed on the screen. 

HOLD LAST - The signal that followed 

the last valid trigger (before the 

Hold Last button is pressed) is 

stored in memory and displayed on the 

screen. A signal already being 

acquired when the button is pressed 

is held in memory. 

CHANNEL SWITCH 

Selecting the ON position allows the 

channel to acquire data and display 

it on the screen. 

SAVE SWITCHES 

Allows the operator to compare "live" 

and "saved" signals in the Live mode. 

Model 205-A Plug-in Descriptions 

TIME PER POINT SWITCH 

Selects the time resolution of the 

signal to be acquired. 

Sweep speeds are expressed as time- 

per-point rather than time-per- 

division. 

VOLTS FULL SCALE SWITCHES 

Allows the oscilloscope to accept 

input signals ranging from *100 

millivolts to *40 volts full scale. 

OFFSET CONTROL 

Vertically positions the displayed 

signal on the screen by introducing 

a dc offset voltage. 

DC/AC/GND SWITCHES 

DC - Allows both ac and dc signal 

components to enter the amplifier. 

AC - Only the ac components enter 

the amplifier. 

blocked. 

Dc components are 

GND - Grounds the amplifier's input. 



Model 205-A Plug-in Descriptions cont. 

FILTER SWITCH 

5 MHz - А 5 Megahertz signal is 

attenuated -3 dB by an RC 

filter. 

FULL - The full bandwidth is 

inspected. 

TRIGGER LEVEL & TRIGG'D LED 

Adjusts the voltage level that must 

be crossed by the triggering signal 

in order to qualify as a valid trigger. 

The green LED indicator illuminates 

throughout each sweep. 

TRIGGER AUTO/NORM SWITCH 

Selects triggers to be generated 

internally in the absence of a valid 

trigger or solely by an external 

input signal. 

NORM - Externally triggered. 

AUTO - Internally triggered. 

TRIGGER CURSOR/NORM SWITCH 

Selects whether pre-trigger and/or 

post-trigger events will be displayed. 

NORM - Only post-trigger events are 

displayed. 

CURSOR - Both pre- and post-trigger 

events are displayed. 

TRIGGER LOCK SWITCH 

Allows the Vertical cursor to be 

moved without losing the trigger time 

(Т-0) when operating in the Cursor 

Trigger mode. 



Model 205-A Plug-in Descriptions cont. 

TRIGGER SLOPE SWITCH 

Selects the signal's voltage transi- 

tion that will qualify it as a valid 

trigger. 

(*) - Only increasing voltages 

qualify as valid trigger sources. 

(-) - Only decreasing voltages 

qualify as valid trigger sources. 

TRIGGER AC/DC SWITCH 

Selects whether ac or dc voltages 

will qualify as valid trigger sources. 

AC - Only ac voltages qualify as 

valid trigger sources. 

DC - Ac or dc voltages qualify as 

valid trigger sources. 

TRIGGER HF REJ/NORM SWITCH 

When switched on, a 4.0 megahertz 

signal is attenuated -3 dB. 

TRIGGER CH A/CH B SWITCH 

Selects whether triggers are derived 

from signals input to the channel 

A or channel B amplifier. The 

Trigger INT/EXT switch must be in 

the INT position. 

CH A - Triggers are derived from 

signals input to channel A. 

CH B - Triggers are derived from 

signals input to channel B. 

TRIGGER INT/EXT SWITCH 

Selects whether triggers will be 

derived from signals input to the 

amplifiers or via signals input to 

the EXT input BNC. 

INT - Selected when triggers are 

to be derived from either channel A 

or channel B input signals. 

EXT - Selected when triggers are 

to be derived from signals applied 

to the EXT input BNC. 

EXTERNAL CLOCK CONNECTOR 

Inputs external clocking pulses when 

the Time Per Point switch is in the 

EXT position. 
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INTRODUCTION 

The Model 206 plug-in is designed for 

medium frequency measurements. 

The plug-in houses the controls and 

circuitry used to acquire input 

signals for display on the screen. 

MODEL 206 PLUG-IN FEATURES 

e Two 12-bit, 2 Megahertz digitizers. 

e High impedance, differential 

amplifiers. 

e 4K word memory. 

e Positive or negative triggering. 

e Normal or Cursor trigger displays. 

e Retain Reference to compare "live" 

and "saved" signals. 

e Remote control abilities. 



Model 206 Plug-in Descriptions 

STORAGE CONTROL BUTTONS 

The Storage Control buttons determine 

whether the displayed data will 

remain "live" or be stored in the 

display memory. 

LIVE - New signals are acquired and 

displayed on the screen each time a 

valid trigger is received. 

HOLD NEXT - The signal following 

the next valid trigger (after Hold 

Next is pressed) is stored in memory 

and displayed on the screen. 

HOLD LAST - The signal that followed 

the last valid trigger (before the 

Hold Last button is pressed) is 

stored in memory and displayed on the 

screen. A signal already being 

acquired when the button is pressed 

is held in memory. 

CHANNEL SWITCH 

Selecting the ON position allows the 

channel to acquire data and display 

it on the screen. 

NOTE: At least one channel must be 

turned ON. 

will give misleading information on 

Turning both channels off 

the screen. 

RETAIN REFERENCE SWITCH 

Allows the operator to compare "live" 

and "saved" signals in the Live mode. 

TIME PER POINT SWITCH 

Selects the time resolution of the 

signal to be acquired. 

Sweep speeds are expressed as time- 

per-point rather than time-per- 

division. 

VOLTAGE RANGE BUTTONS 

Allows the oscilloscope to accept 

input signals ranging from +100 

millivolts to *40 volts full scale. 

DC LEVEL CONTROL 

Vertically positions the displayed 

signal on the screen by introducing 

a dc offset voltage. 

FILTER SWITCH 

When switched on, a 100 kHz signal 

is attenuated -3 dB by an RC filter. 
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SIG/GND SWITCHES TRIGGER SLOPE SWITCH 

SIG - Allows both ac and dc signal Selects the signal's voltage transi- 

components to enter the amplifier. tion that will qualify it as a valid 

GND - Blocks signals from entering ау 

the amplifier. *AC - Only increasing ac voltages 

Et RE Ps AA ITA IVA qualify as valid trigger sources. 

TRIGGER THRESHOLD 4 TRIGG'D LED DC signals are blocked. 

Adjusts the voltage level that must -AC - Only decreasing ac voltages 

be crossed by the triggering signal qualify as valid trigger sources, 

in order to qualify as a valid trigger. DC: SIE aeS 

The green LED indicator illuminates "UC = Increasing me Dp а 
during each sweep qualify as valid trigger sources. 

-DC - Decreasing ac or dc voltages 

TRIGGER MODE SWITCH qualify as valid trigger sources. 

Selects triggers to be generated 
y 4 TRIGGER SOURCE SWITCH 
internally in the absence of a valid mm 

trigger or solely by an external Selects whether triggers are derived 

input signal. It also selects the from signals input to the channel 

"cursor" trigger mode. A or channel B amplifier, or by 

NORM - Externally triggered. signals input to the Ext input BNC. 

AUTO - Internally triggered. (A) - Triggers are derived from 
signals input to channel A. 

CURSOR - Both pre- and post-trigger 

events are displayed. (B) - Triggers are derived from 

signals input to channel B. 

EXT - Triggers are derived from 

signals input to the EXT input BNC. 

MANUAL TRIGGER BUTTON 

Manually triggers a sweep when valid 

trigger sources are not available. 

eee 
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STORAGE CONTROL TIME PER POINT 
RETAIN HOLD LAST LIVE HOLD NEXT 

REFERENCE 

CHANNEL 1 CHANNEL 2 
OFF ON OFF ON 

THRESHOLD 

TRIGGERED 5 

OFFSET [FILTER | OFFSET [FILTER norm AUTO cursor 
B B • kHz 

10 

ӨГІЗГЕ 
MILLI 

= m G a — 2-4 

cor OD — = OC 

тс 0 с оО с 

MANUAL 
Ма P 

Nicolet Instrument Corporation 



INTRODUCTION 

The Model 207 plug-in is designed for 

medium frequency measurements and 

functions in all respects like the 

Model 206 plug-in with a D3 amplifier. 

In addition to the features described 

at the right, the Model 207 plug-in 

includes: 

#1. 

#2. 

#3. 

#4. 

The ability to function as а 

four input system at lower 

acquisition rates, (Multi- 

plexed Mode). 

The ability to time share the 

ADC's, (Multiplexed Mode). 

Increased sensitivity provided 

by the three additional voltage 

ranges, (10, 20, and 40 mV) of 

the Volts Full Scale switch. 

AC coupling provided by 

individual DC/GND/AC input 

switches for each input. 

MODEL 207 PLUG-IN FEATURES 

Either two 12-bit, 2 Megahertz, 

high impedance differential 

amplifiers, or four 12-bit, 100 

Kilohertz), high impedance single- 

ended amplifiers. 

4K word memory. 

Positive or negative triggering. 

Normal or Cursor trigger displays. 

Retain Reference to compare "live" 

and "saved" signals. 

Remote control abilities. 



STORAGE CONTROL BUTTONS 

The Storage Control buttons determine 

whether the displayed data will 

remain "live" or be stored in the 

display memory. 

LIVE - New signals are acquired and 

displayed on the screen each time a 

valid trigger is received. 

HOLD NEXT - The signal following 

the next valid trigger (after Hold 

Next is pressed) is stored in memory 

and displayed on the screen. 

HOLD LAST - The signal that followed 

the last valid trigger (before the 

Hold Last button is pressed) is 

stored in memory and displayed on the 

screen. A signal already being 

acquired when the button is pressed 

is held in memory. 

CHANNEL SWITCH 

Selecting the ON position allows the 

channel to acquire data and display 

it on the screen. 

NOTE: At least one channel must be 

turned ON. 

will give misleading information on 

Turning both channels off 

the screen. 

Model 207 Plug-in Descriptions 

RETAIN REFERENCE SWITCH 

Allows the operator to compare "live" 

and "saved" signals in the Live mode. 

TIME PER POINT SWITCH 

Selects the time resolution of the 

signal to be acquired. 

Sweep speeds are expressed as time- 

per-point rather than time-per- 

division. 

VOLTAGE RANGE SWITCHES 

Allows the oscilloscope to accept 

input signals ranging from +10 

millivolts to *40 volts full scale. 

OFFSET SWITCH 

Selects Standard or Multiplexed modes 

of operation. 

AB - Multiplexed, four channel 

operation. 

VAR - Standard, two channel operation. 

CAL - Standard, two channel operation. 
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DC LEVEL CONTROL OFFSET ADJUST 

Vertically positions displayed signals Vertically positions the displayed 

on the screen by introducing a dc signal on the screen by introducing 

offset voltage. Control (A) is used a dc offset voltage when the OFFSET 

when the OFFSET switch is in the VAR switch is in the CAL position. 

position. If the switch is in the 

AB position, control (A) is used for TRIGGER THRESHOLD & TRIGG'D LED 

the (* or A) input, and control (B) 
қ | Adjusts the voltage level that must 
is used for the (- or B) input. PAS 9 

be crossed by the triggering signal 

in order to qualify as a valid trigger. 
FILTER SWITCH 

The green LED indicator illuminates 

Selects whether a 10 kHz or 100 kHz 

will be attenuated -3 dB by an RC 

filter when switched on. Filter A 

attenuates signals applied to the 

(* or A) input BNC in the Standard 

and Multiplexed modes. Filter B 

attenuates signals applied to the 

(- or B) input BNC in the Multiplexed 

mode only. 

during each sweep. 

DC/GND/AC SWITCHES 

DC - Allows both ac and dc signal 

components to enter the amplifier. 

GND - Blocks signals from entering 

the amplifier. 

AC - Blocks the dc component. Only 

ac signals enter the amplifier. 



TRIGGER MODE SWITCH 
———À—— 

Selects triggers to be generated 

internally in the absence of a valid 

trigger or solely by ап external 

input signal. 1% also selects the 

"cursor" trigger mode. 

NORM - Externally triggered. 

AUTO - Internally triggered. 

CURSOR - Both pre- and post-trigger 

events are displayed. 

TRIGGER SLOPE SWITCH 

Selects the signal's voltage transi- 

tion that will qualify it as a valid 

trigger. 

*AC - Only increasing ac voltages 

qualify as valid trigger sources. 

DC signals are blocked. 

-AC - Only decreasing ac voltages 

qualify as valid trigger sources. 

DC signals are blocked. 

*DC - Increasing ac or dc voltages 

qualify as valid trigger sources. 

-DC - Decreasing ac or dc voltages 

qualify as valid trigger sources. 

Model 207 Plug-in Descriptions cont. 

TRIGGER SOURCE SWITCH 

Selects whether triggers are derived 

from signals input to the channel 

1 or channel 2 amplifier, or by 

signals input to the Ext input BNC. 

(A) - Triggers are derived from 

signals input to channel 1. 

(B) - Triggers are derived from 

signals input to channel 2. 

EXT - Triggers are derived from 

signals input to the EXT input BNC. 

MANUAL TRIGGER BUTTON 

Manually triggers a sweep when valid 

trigger sources are not available. 



Blank 
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2090 SPECIFICATIONS 
— c vn—q —Ə—s W 

Memory Size: 4K words, 12 bits 

Addressable Subgroups: Halves (2K), Quarters (1K) 

Storage Capacity: Normally 8 waveforms (16 max.) 

Display: 6-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 

Specifications are subject to change without notice. 
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Inputs: 

Vertical Resolution: 

Max. Sweep Length: 

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

Min. Digitizing Rate: 

Time Base Accuracy: 

External Clock Input: 

Overall Accuracy (%F.S.): 

Linearity: 

Noise (RMS, open inputs): 

Britt, 70965.70): 

Inputs 
. Coupling: 
. Ranges (Full Scale): 

. Impedance (ohms): 

. Filter (RC, Switchable): 

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

Analog Bandwidth 
a. At max. sensitivity: 
b. At min. sensitivity: 
D.C. Offset Range: 

Common Mode 
a. Voltage Range: 
b. Rejection Ratio: 

Trigger Range 
a. External: 
b. Internal: 

Trigger Sensitivity 
a. External: 
b. Internal: 

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

(0.0252) 

4096 pts. 

(Note 1) 

5 uS/pt. 
N/A 

200 S/pt. 

0.01% 

No 

0.2 

UCLA ESSA 

0.0252 F.S. 

(+7uV) 

0.03 

DC 
ilOmV to 
+40V 

10, 000M 
(Note 3) 
100Hz 

100V 
200V 

5 KHz 
60 KHz 

100% F.S. 

1502 P. S. 
72 dB 

+5V 
1005 5. 

0.25V 
ТЕ. 

25 

2 $91-Епа 

8-bits 

(0.42) 

4096 pts. 

50 nS/pt. 
N/A 

20 S/pt. 

0.012 

Yes 

0.5 

0.08 Foss 

0:25% Ға; 

0.35 

AC/DC 
+100mV to 
+40۷ 
IM (47 pF) 

1MHz 

100V 
200V 

7 MHz 
7 MHz 

100% F.S. 

N/A 
N/A 

+5V 
100% F.S. 

0.1V 
1B FES: 

100 

2 Sgl-End 

B-bits 
(0.42) 

4096 pts. 

20 nS/pt. 
N/A 

5 S/pt. 

0.01% (Note 4) 

Yes 

0.5 

0.55 Fs. 

0.35 

AC /DC /GND 
+100mV to 
+40V 
1M (47 pF) 

5MHz 

100ү 
200ү 

25 MHz 
25 MHz 
1002 F.S. 

N/A 
N/A 

+5V 
100% F.S. 

0.25V 
AA 

100 

NOTE 1: Longer sweeps are possible with the optional disk recorder. 
NOTE 2: Overall accuracy on lOmV, 20mV, and 40mV ranges is 1.52 of full scale. 
NOTE 3: The input impedance of the 201 is 1 Megohm on 10V, 20V, and 40V ranges. 
NOTE 4: In slow sweep mode (Time Per Point settings of 20џ5 or 1 

jitter of up to 250nS may occur. 

Specifications are subject to change without notice. 

(0.0252) 

4096 pts. 

(Note 1) 

500 nS/pt. 
N/A 

200 S/pt. 

0.01% 

Yes 

0.2 

01$ P.S. 

0.025% F.S. 
(*10yV) 

0.06 

DC 
+100mV to 
+40V 

1M (47 pF) 

100KHz 

100V 
200V 

350 KHz 
650 KHz 
100% F.S. 

200% F.S. 
72 dB 

+3V 
100% F.S. 

0.25V 
10% Е%5; 

100 

2 Diff. or 
4 Sgl-End 

12-bits 
(0.0252) 

4096 pts. 

(Note 1) 

500 nS/pt. 
10 uS/pt. 

200 S/pt. 

0.01% 

Yes 

0.2 (Note 2) 

0.4% F.S. 

0.033 F.S. 
(*10yV) 

0.15 

AC/DC /GND 
+10mV to 
+40V 

1M (47 pF) 

10K , 1OOKHz 

10V 
200ү 

100 KHz 
500 KHz 
2002 F.S. 

10002 F.S. 
72 dB 

+3V 
100% F.S. 

0.25V 
10% FS: 

100 

onger, or EXT-slow mode) a point-to-point 
This can be avoided by operating in the pre-trigger mode. 

e E EII AAN eee  . 00. 
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| DISK RECORDER 

Disk Recorder Type: 5-1/4" Floppy, single sided, single density, 
soft-sectored. 

Storage Capacity/Diskette: | Eight 4K, sixteen 2K or thirty-two ІК 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 I/O 

Interfaces Available: Thirteen-bit parallel binary, 

IEEE-488 (GPIB), 
RS-232C. 

Minimum Transfer Times (4K): | Parallel Binary, 8 milliseconds. 
GPIB ASCII, 7 seconds 
GPIB Binary, 2.5 seconds. 
RS-232C ASCII, 24 seconds. 
RS-232C Binary, 8.5 seconds. 

APPROXIMATE POWER REQUIREMENTS 

2090-2: 101, 115, 202, 230VAC (4102); 50-60Hz (452); 225 volt-amperes. 

2090-3: 101, 115, 202, 230VAC (*102); 50-60Hz (452); 300 volt-amperes. 

Specifications are subject to change without notice. 
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APPROXIMATE DIMENSIONS 

Basic Frame Width (2090-2) 
Basic Frame Width (2090-3) 
Side Mounted Carrying Handle, add 
Side Mounted Bumpers, add 

Basic Frame Height 
Top Mounted Carrying Handle, add 
Bottom Mounted Feet, add 

Basic Frame Length 
Front Panel Control Knobs, add 

APPROXIMATE WEIGHTS 

Model 2090-2 with one plug-in. 
Model 2090-3 with one plug-in and disk recorder. 

Specifications are subject to change without notice. 

11-1/4" 
16-15/16" 

18-1/4" (46.4 cm) 
5/16" ( 0.8 cm) 

30 lbs. (13.5 kg) 
46 lbs. (20.7 kg) 
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INTRODUCTION 

This section identifies the major 

assemblies of the 2090 Digital 

Oscilloscope. 

мән” њи 
Mainframe 
Input/Output Bay 
1/0 Bay with 2081/2082 
1/0 Bay with 003 
201 Plug-in 
204-A Plug-in 
205-A Plug-in 
206 Plug-in 
207 Plug-in + -> -> 4> + + {> 4> HL 

I 

e ҥе vO со ~ су O? 4» О 
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MAINFRAME 

NER Board 

Blanking Board 

Capacitor Board 
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INPUT/OUTP
UT BAY 

I/0 
J
S
 

| 

Model 2090-3A 

“>
 Disk Main Board 

Model 2090-3B 

тарар p 

ccc 
dd 

b:
 Disk Main Board 

Model
 2090

-3C 
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INPUT/OUTPUT BAY WITH 2081/2082 ACCESSORIES 

2081 GPIB 
or 

I/0 Board AN 2082 RS232C 

Power Supply 

eue 1/0 CPU 
Front 

Model 2090-3A With 2081/2082 Accessory 

| ў 2081 GPIB 
Disk Main Board 

1/0 — 

or 

2082 RS232C 

Power Supply 

LM s CPU 
Front A 

F 

Model 2090-3C With 2081/2082 Accessory 

ront Panel Board 
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INPUT/OUTPUT BAY WITH 003 ACCESSORIES 

003 І/0 Accessory 

I/0 Board mA = -/ 

Power Supply 

— AAA 

Front | == Dar 

Model 2090-3A With 003 Accessory 

р | 003 1/0 Accessory 
Disk Main Board / 

І/0 Board 
N. 

Power Supply 

p 1/0 Card 
-- 

Front | Front Panel Board 

Model 2090-3C With 003 Accessory 
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201 PLUG-IN 

Digitizer "A" Board 

Digitizer "B" Board 

Control Board 

Storage Control 

Mother Board ate ae 
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 p للل ل

204-A PLUG-IN 

Memory Board Control Board 

Storage Control 

Digitizer "B" Board 

Digitizer "A" Board 

Trigger Board 



—T- mesma 

205-A PLUG-IN 
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Memory Board Control & Trigger Board 

Storage Control 

/ 
Channel А 

Channel В 

Digitizer Board BR 
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206 PLUG-IN 

Digitizer "A" Board 

Digitizer "B" Board 

ы» Воага Control Board 

Amplifier "A" Board 

Amplifier "B" Board 



Assembly Identification cont. 4-11 

207 PLUG-IN 

Digitizer "1" Board 

Digitizer "2" Board 

VM Board Control Board 

Storage Control 

Mother 15 4 

Amplifier "1" Board 

Amplifier "2" Board 



4-12 Assembly Identification cont. 
M 5 —  — —— — 
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STORAGE CONTROL TIME PER POINT 
HOLD LAST LIVE HOLD NEXT 

OFF MEN) он OFF ON 
CHANNEL A (X) CHANNEL B (Y) 

RGAE BARCEL SNL ER EEE ا 
USE ONLY MEMORY GROUPS 1H 2H OR ALL 
ENTER TRIANA 

THRESHOLD 

DC LEVEL 

AUTO x 
NORM О 

—AC +DC 

š 

гп 2 2> 20) 

zom—r-7o-—-r-cz 

гпо 2 > = 

mm—r-^o—-r-cz 
FILTER FILTER 

T 
R 
! 
G 
G 
E 

| 
к 
0 
N 
T 
R 
0 
L 
N 

006 
+ - E - 

Nicolet Instrument Corporation 

MODEL 201 
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INTRODUCTION INDEX 

This section contains the alignment 

and calibration procedures for the 

Model 201 Plug-in. Read each 

procedure before servicing this 

instrument. 

Preparation 
Set-Up 
Voltage Check 
ADC Gain & Offset 
Balance 
Common Mode 
Gain 
Time Base 

Reassembly 

WARNING: High voltages exist 

within this instrument. Observe 

150.0. 
Zeus" 
30.0: 
8.0.0. 
9.020: 
6.0.0. 
7.0.0: 
3.0.0. 
92050. 

all safety standards set by your 

place of employment. This 

instrument should be serviced by 

qualified personnel only. 

» IMPORTANT: The plug-in must be 

removed to access the channel B trim 

pots. Perform procedures 2.0.0 

through 7.0.0 for the channel A 

Amplifier and then repeat for the 

channel B Amplifier. 

» IMPORTANT: These procedures are 

sequential. Do not skip any 

procedures or steps. 



5-2 1 (201) Requirements 

REQUIREMENTS 

The following materials are required 

to perform the Model 201 Plug-in 

alignment procedures. 

FUNCTION GENERATOR 

#1. Output: Square and Triangle waves 

with sync output. 

#2. Amplitudes: 100тү__ - 
У pp ^ pp 

#3. Frequencies: 0.2 Hz - 10 kHz 

DIGITAL MULTIMETER 

#1. Resolution: 4-1/2 or 5 digits 

#2. Accuracy: .005% of input, DC Volts 

TOOLS 

#1. Phillips screwdriver, (#1) 

#2. Common screwdriver, (3/16") 

$3. Nonmetallic adjustment screwdriver. 

#4. Hex Wrench, (1/16") 

NETWORK 

#1. Attenuator: 

100K ohms 
Signal 

In 

100 ohms 

Figure 1-1 
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1.0.0. PREPARATION 

1.1.0. PREPARING CHANNEL A 1.2.0 PREPARING CHANNEL B 

» IMPORTANT: Perform procedure 1.2.0 
WARNING: Remove all power from only when adjusting channel B. 
the 2090 before proceeding. 

WARNING: Remove all power from 
1.1.1. Remove the bottom cover and the 2090 before proceeding. 

set aside. 

1.1.2. Remove the two left side cover 1.2.1. Remove the left side cover. 

securing screws. 1.2.2. Unplug the Ground Connector, 
NOTE: Remove the left cover only (Figure 1-1). 
when performing measurements or NOTE: 
adjustments and then replace ! 
immediately. 

It is not necessary to 

reconnect the ground after 
the plug-in has been removed. 

1.2.3. Remove the four plug-in 
front panel securing screws 
and slide the plug-in half 
way out of the scope. 

CHANNEL B 

CHANNEL A \ 

GROUND 
CONNECTOR 

Figure 1-1 
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1.2.4. Disconnect the ribbon cable 
from the rear of the plug-in. 

1.2.5. Slide the plug-in the rest 
of the way out and set it to 

the left side of the scope. 

WARNING: Place the plug-in on a 
nonconductive workbench free of 
metal, such as solder splashes. 

1.2.6. Remove the channel А DC 
Level control knob. 

1.2.7. Disconnect the ground path 
between the Mother board and 
Channel A Amplifier board, 

(Figure 1-2). 

1.2.8. Unsolder the channel A (+) 
input BNC-to-Amplifier wire. 

CHANNEL B 

CHANNEL A x 

GROUND 
CONNECTOR 

CAUTION: A wire is still attached 
between the (-) input BNC and 
Amplifier board. Use care during 
step 1.2.9. 

1.2.9. 

1.2.10. 

1.2.11. 

1.2.12. 

ЕУ 

NOTE : 

Figure 1-2 

Unplug the channel A Amplifier 
board. 

Unsolder the channel A (-) 

input BNC-to-Amplifier wire. 

Set the channel A Amplifier 
board on a clean surface. 

Reconnect the ribbon cable 

to the plug-in. 

Reapply power to the scope. 

Cover the plug-in with a 

cloth between adjustments. 
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2.0.0. $ЕТ-ИР PROCEDURE 

MAINFRAME CONTROLS 201 PLUG-IN 

Power On/Off: ON Storage Control: LIVE 

Vertical Expansion: OFF Protect 2H: OFF 

Horizontal Expansion: OFF Time Per Point: 5 us 

Autocenter switch: OFF 100 Hz Filter: OFF 

XY/YT switch: YT Range: 1 mV 

Memory switch: ALL Range Multiplier: xl 

Function switch: RESET NUMERICS Trigger Mode: AUTO 

DISK DRIVE (If supplied) pe a 
Input BNC switches: GND 

Track Protect switches: Don't Care 

Semi-Auto/Manual switch: MANUAL 

Track Segment: MAINFRAME CONTROLLED 

Channel A switch: ON (if adjusting 
channel A). 

Channel B switch: ON (if adjusting 
channel B). 

Trigger Source: NOTE 

NOTE: If the signal generator does 

not have a sync output, place the 
Trigger Source switch to (A) when 
servicing channel A, and to (B) when 
servicing channel B. If it has a 
sync output, place the switch to EXT 
and input the sync output to the EXT 
input BNC. 



5-6 | (201) Voltage Check 

3.0.0. VOLTAGE CHECK 

3.1.1. Multimeter range: 0-20 mVDC 
WARNING: The entire plug-in must 
be recalibrated if any of the 3.1.2. DC Level: Adjust trace to 

voltage trimpot settings are center of screen. 
altered. This procedure must be 3.1.3. Measure the voltage at OVTP, 
performed by qualified service (Figure 3-1). 
personnel and only after replacing 3.1.4 

ae: SPECIFICATION 
(See Figure 3-1) 

NOTE: Allow the scope to warm up 

15 minutes before proceeding. Adjust R22 to near 0 volts. 

шо m 000 
Eg" 

нага | ||| | MI 
R31 
ЈА] —ovtP 

UB[_] 
uc[ ] | 

Figure 3-1 
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4.0.0. ADC GAIN 4 OFFSET ADJUSTMENTS 

4.1.0. GAIN & OFFSET TEST 

4.1.1. Range: 1۷ 

4.1.2. Vertical Expansion: X32 

4.1.3. Trigger Mode: NORM 

4.1.4. (*) input switch: SIG 

4.1.5. Apply a triangle waveform to 
the (*) input BNC. 
a. Adjust for a one period 

display. 
b. Adjust for a full screen 

display. 

NOTE: If necessary, reposition the 

waveform using the Up/Down 
Cursor paddle. 

4.1.6. DC Level: Full CCW 

4.1.7. Slowly adjust the DC Leve] 

control fully clockwise while 
observing for Gain (Figure 
4-1) or Offset (Figure 4-2) 
separations. 

Lr ROSS 
A Т 

Tam jas 
Misaligned Offset 

Is the 
GAIN 
misaligned? 

Perform 
Procedure 
a. 2:0 

Is the 
OFFSET 
misaligned? 

Perform 
Procedure 
8.9.0. 

Figure 4-2 

Skip to 
procedure 
5:005 
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4.2.0. GAIN ADJUSTMENTS 

4.2.1. 

4.2.2. 

422,3: 

4.2.4. 

NOTE: 

Input a triangle wave to 
the (+) input BNC. 
a. Adjust for a one period, 

full screen display. 

DC Level control: Full CCW 

Slowly adjust the DC Level 

control in the CW direction 
until a full screen triangle 
waveform appears. 

Slowly adjust the trimpot 

selected from 4.2.5 (start- 
ing with Stage 5) until a 
separation appears on the 
waveform. 

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

iss R91 R83 

«ml ell P 008 js 
R85 

4.2.5. 
TRIMPOT 

STAGE 
See Figure 4-3 

4.2.6. 
SPECIFICATION 

Readjust the same trimpot 
until the separation 
disappears. 

4.2.7. Repeat Step 4.2.4 for the 
next stage. 

ssl es | | | 

Figure 4-3 
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4.3.0. OFFSET ADJUSTMENTS 

4.3.1. DC Level control: Full CCW. 

4.3.2. Slowly adjust the DC Level 

control in the CW direction 

until a full screen triangle 
wave appears. 

Slowly adjust the trimpot 

selected from 4.3.4 (start- 
ing with Stage 5) until a 
separation appears on the 
waveform. 

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

TRIMPOT 
STAGE 

See Figure 4-3 

4.3.3. 

4.35. 
SPECIFICATION 

Readjust the same trimpot 
until the separation 
disappears. 

4.3.6. Repeat Step 4.3.3 for the 
next stage. 

4.4.0. GAIN 4 OFFSET CONF IRMATIONS 

4.4.1. 

4.4.2. 

With the triangle waveform 
still applied to the (+) input 
BNC, slowly adjust the DC 
Level control from full ССМ 
to full CW while observing 
for separations. 

SPECIF ICATION 

Repeat Procedure 4.0.0. if 
separations are observed. 

. Disconnect the signal 
generator from the input BNC. 
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5.0.0. BALANCE ADJUSTMENTS 

5.1.0. 10mY 4 100mV RANGES 

a Өл Өт OQ OF LJ . . . = кі а = . . . 

ot 

. 

~ с 

.1. SIG/GND switches: GND 

2. Range: 10mV 

3. Range Multiplier: X1 

.4. Vertical Expansion: OFF 

5. DC Level control: Adjust 

trace to center of screen. 

. Vertical Expansion: X64 

. Autocenter: ON, then OFF 

8. Range switch: 100mV 

a. Observe the trace for a 
vertical shift. 

h on ШЇ 

5.1.9. 

МОТЕ: 

5.1.10. 

li R21 

SPECIFICATION 
(See Figure 5-1) 

Adjust R21 until the 
trace is aligned with 
the horizontal cursor. 

Make the first adjustment 

without vertical expansion 
if the shift is excessive. 

SPECIFICATION 

Repeat Steps 5.1.7 thru 
5.1.9 until minimum 
shifting is achieved. 

ШІ 

ж їйї 

Е1диге 5-1 
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5.2.0. X1 & X4 MULTIPLIERS 5.2.4 

5.2.1. Range Multiplier: х4 | SPECIFICATION 

5.2.2. Autocenter: ON, then OFF (See Figure 5-2) 
5.2.3. Range Multiplier: X1 Adjust R40 until the 

a. Observe trace for vertical trace is aligned with the 
shift. horizontal cursor. 

5.2.5. Repeat Steps 5.2.1 through 
5.2.4 until minimum shifting 
is observed. 

hoon ma m 00 

Figure 5-2 



5-12 | (201) Common Mode Adjustment 

6.0.0. COMMON MODE ADJUSTMENT 

NOTE: The signal must be applied to 
6.1.1. Range: 1V both the (+) and (-) input 

6.1.2. Range Multiplier: X1 BNC's at this point. 

6.1.3. Vertical Expansion: OFF 6.1.8. Autocenter: ON 

6.1.4. (+) Input BNC switch: SIG 6.1.9. Vertical Expansion: X64 

6.1.5. Apply a 100 Hz square wave 
to the (+) input BNC and 
adjust the waveform's 
amplitude for a 3/4 full 
screen display. 

NOTE: The Offset and Trigger Level 

controls may require adjustment. 

6.1.6. (-) Input BNC switch: SIG 

6.1.7. Apply the same signal to the 

(-) input BNC. 

CAUTION: Use a nonconductive 
screwdriver during Step 6.1.10. 
to avoid shorting across 
components. 

TUE 

ves] CODO 

Figure 6-1 
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7.0.0. GAIN ADJUSTMENTS 

7.1.0. 1V, 2V, *10V & 100mV RANGES 

7.1.1. (-) Input BNC switch: GND 

7.1.2. Memory switch: ALL 

ЕЗ Ei ter Switch: ON 

7.1.4. Time Per Point: 2 mS 

7.1.5. Autocenter: OFF 

7.1.6. Place the Range, Multiplier, 

NOTE: 

` [step | RANGE | MULT. 

#1 Х1 
#2 X2 

and Multimeter to the ranges 
selected from 7.1.7. (start- 
ing with Step #1) and then 
continue with 7.1.8. 

METER 

#3 X4 
#4 X1 
#5 X1 

. Apply a 0.2 Hz Square wave 
signal to the (*) input BNC 
and adjust the waveform's 
amplitude for a 3/4 full 
screen display. 

The Offset and Trigger Level 
controls may require adjust- 
ment. 

7132129. 

NOTE: 

0: 

ЖЕТЕГІ; 

NOTE: 

721512. 

Remove the signal from the 
(-) input BNC and apply the 
signal to the multimeter. 

The signal should be input 
to the (+) input BNC and the 
multimeter at this point. 

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

Press the HOLD NEXT button. 

Wait until the waveform has 
been stored, (Hold Last LED 
illuminated only) before 
continuing. 

Autocenter switch: ON 
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13413, 

NOTE: 

Vertical Expansion: X64 

Several levels of data points 

will be displayed due to a 
certain amount of "noise," 
(Figure 7-1). 

. Position the crosshair over 

the level with the majority 
of data points, (Figure 7-2). 

. . Vertical Expansion: OFF 

123210. 

. Depress the Execute button. 

Function switch: RESET 

a. The Time and Voltage 
Numerics reset to zero. 

. Position the crosshair over 

the opposite peak of the 
waveform. 

. Vertical Expansion: X64 

. Position the crosshair over 

the level with the majority 
of data points and record 
the peak-to-peak voltage. 

. Compute the Percent Error, 
(Equation 7-1). 

SPECIF ICATION 

The percent error should 
be less than 0.05%. 

PERCENT ERROR EQUATION 

% Error = 

Equation #1 

V = Voltage (Vpp) reading оп scope. 
Vs - Standard meter voltage reading. 

Vfs - Volts Full Scale range x 2.048. 
(e.g., For the *2V range, 
Vfs = 2x 2.048 = 4.096V.) 

15.871т5 

Ғідиге 7-1 

15.871т5 508.0000mv 

Figure 7-2 
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7.1.23. Adjust the trimpot selected 7.1.25. Press the LIVE button. 

from 7.1.26 for the Step in : рн 
progress until the Percent 7.1.26. Vertical Expansion: OFF 

Error is less than 0.052. 7.1.27. Autocenter switch: OFF 

7.1.24. 7.1.28. Repeat Steps 7.1.11. 
TRIMPOT through 7.1.27. until the 

STEP Percent Error is less than 
Figure 7-3 0.052. 

#1 R9 7.1.29. Repeat Steps 7.1.6 through 

#2 R7 7.1.28 тог thesnext' step: 

#3 R5 listed in Table 7.1.7. 

#4 R15 
#5 R19 

hoon mo m n. 
"m R19 

Reverse side — R15 
of board. 

Figure 7-3 
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7.2.0. 10mV RANGE 

7.2.1. Range: 10mV 

7.2.2. Apply the Square wave 
signal to the (+) input BNC 
using the attenuator network 

(Figure 7-4) and adjust for 
a 3/4 full screen display. 

NOTE: The Offset and Trigger Leve] 
controls may require adjust- 
ment. 

100K ohms 

To 
Scope 

100 ohms 

Figure 7-4 | 

th o 00 ! 

Figure 7-5 

7.2.6. 

N 

— 1000000 Reverse side 
of board. 

. Multimeter range: 0-20mV 

. Apply the same signal to the 
multimeter. 

: The square wave signal must 
be input to the (*) input BNC 
and the meter at this point. 

. Substitute R17 for Step 7.1.24 
and repeat Steps 7.1.10. 
through 7.1.28. 

SPECIFICATION 
(See Figure 7-5) 

Adjust R17 until the 
Percent Error is less 
than 0.05%. 

100 
R17 > 
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7.3.0. -10V RANGE 7.3.5. Autocenter: ON 
7.3.1. Remove the attenuator network. 7.3.6. Vertical Expansion: X64 

1382 Range: 10V ГЕ 

7.3.3. Reapply the square wave SPECIFICATION 
signal to the (*) input BNC (See Figure 7-6) 
and adjust for a 3/4 full т 
screen display. Adjust R15 for the best 

straight line. 
7.3.4. Apply the same signal to the 

(-) input BNC. 
7.3.8. Vertical Expansion: OFF 

NOTE: The signal must be applied to š 
both the (+) and (-) inputs. 7.3.9. Remove the signals from the 

input BNCs. 

p o ma m 001 

TS 

Figure 7-6 
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8.0.0. TIME BASE CHECK 

8.2.2. Measure the frequency (Time 
NOTE: No adjustments are performed Base) at IC32, Pin 2, (Figure 
in this test. The oscillator 8-1). 
circuitry will require repair if 8.2.3 
Specification 8.2.3 is not met. 
Use a calibrated digital frequency 
counter. 

8.1.1. Turn on the 2090 and allow 
it to warm up. 

| SPECIFICATION 

The measured frequency 
should be no greater than 
20.005 MHz or less than 
19.995 MHz 

CAUTION: Carefully perform the 
next step to prevent shorting the 
probe to other pins or traces. 

Figure 8-1 



9.0.0. OSCILLOSCOPE REASSEMBLY 

WARNING: Remove all power from 
the 2090 before continuing. 

» IMPORTANT: Perform this procedure 
after both channel A and channel B 
adjustments have been completed. 

9.1.1. Disconnect the ribbon cable 

from the rear of the plug-in. 

9.1.2. Resolder the (-) input BNC 
wire. 

9.1.3. Plug the channel A Amplifier 
board into the Mother board. 

9.1.4. Resolder the (*) input BNC 
wire. 

(201) Oscilloscope Reassembly | 5-19 

9.1.5. Replace the DC Level control 
knob and secure. 

9.1.6. Slide the plug-in halfway 
into the scope and reconnect 
the ribbon cable to the rear 
of the plug-in. 

9.1.7. Slide the plug-in the rest 
of the way into the scope and 
reconnect the ground to the 
Ground Connector. 

CAUTION: Inspect the interior of 
the oscilloscope for any loose 
connections or foreign objects. 

9.1.8. Replace the left side cover 
and secure. 
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INTRODUCTION INDEX 

PROCEDURE | РАСЕ | 

Preparation 

. Set-Up 

. Voltage Check 

Input Resistance 

This section contains the alignment 

and calibration procedures for the 

Model 204-A Plug-in. Read each 

procedure before servicing this 

instrument. 

Balance WARNING: High voltages exist 

within this instrument. Observe 

all safety standards set by your 

Amplifier Response 

Gain 

place of employment. This Frequency Comp. 

instrument should be serviced by ҚО OTN Оу ОП Ae O ~ == 

. . . ° ° ° . . . . ei Че» TOTO (e) fe) ler (=) (аэ) ie 

. . . • • . ° Input Capacitance 

О o olo оосо оо о о 

ы! улп Xa er^» ДЕ з) . 

кез e qualified personnel only. . Time Base Check 

» IMPORTANT: Perform procedures 

2.0.0 through 9.0.0 for the channel 

A Amplifier and then repeat for the 

channel B Amplifier. 

» IMPORTANT: These procedures are 

sequential. Do not skip any 

procedures or steps. 
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REQUIREMENTS 

The following materials are required NETWORKS 

to perform the Model 204-A Plug-in #1. Input Capacitance: 

alignment procedures. 

FUNCTION GENERATOR 

+1. Output: Square wave with sync 
output. 

$2. Amplitudes: 100 m - 20 V 

Я3. Frequencies: 0.2 Hz - 20 MHz 
pp 

Fi 1-1 
DIGITAL MULTIMETER iS 
#1. Resolution: 4-1/2 or 5-1/2 digits 

#2. Accuracy: .05% of input, DC volts 
#2. Frequency Compensation: 

ANALOG OSCILLOSCOPE 
IN4376 

#1. Bandwidth: 100 MHz Signal To 

TOOLS In С | | : Scope 

#1. Phillips screwdriver, (#1) lee 

#2. Common screwdriver, (3/16") 
Figure 1-2 

#3. Nonmetallic adjustment screwdriver. 
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1.0.0. PREPARATION 

The left side cover must be removed 1.1.1. Remove the two left side cover 

to prepare the Model 204-A Plug-in securing screws, but do not 

for alignment. remove the cover. 

NOTE: Remove the cover only 

WARNING: Remove all power from when making adjustments and 

the 2090 before proceeding. then replace immediately. 

NOTE: All of the adjustments should 

performed with the digitizer shields 

in place and the plug-in's front 

panel secured to the frame. Some 

adjustments will be affected if 

the shields are not in place. 
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2.0.0. SET-UP PROCEDURE 

MAINFRAME CONTROLS 

Power On/Off: ON 

Vertical Expansion: OFF 

Horizontal Expansion: OFF 

Autocenter switch: OFF 

XY/YT switch: di 

Memory switch: ALL 

Function switch: RESET NUMERICS 

DISK DRIVE (If supplied) 

Track Protect switches: Don't Care 

Semi -Auto/Manual switch: MANUAL 

Track Segment: MAINFRAME CONTROLLED 

204-A PLUG-IN 

Channel A switch: ON (If adjusting 
channel A). 

ON (If adjusting 
channel B). 

Channel B switch: 

Storage Control: LIVE 

Time Per Point: 500п5 

Volts Full Scale: 100mV 

1 MHz Filter: FULL 

Retain Reference: (A11 down) OFF 

Offset Control: Adjust trace to 

center of screen. 

Trigger Slope: (-) 

Trigger Mode: 
a. Auto/Norm: AUTO 
b. Cursor: Out 
с» КОСЕ: Out 

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

Trigger Source: 
a. ChA/ChB: NOTE 1 
De INt/EXt: NOTE 1 

Trigger Level: Adjust for a stable 
trace. 

NOTE 1: If the signal generator does 
not have a sync output, position the 
Trigger Source buttons to INT and (A) 
when adjusting channel A, or INT and 
(B) when adjusting channel B. If it 
has a sync output, select EXT and 
connect the sync output to the EXT 
input BNC. 
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3.0.0. VOLTAGE CHECK 

WARNING: The entire plug-in must 
be recalibrated if any of the 
voltage trimpot settings are 
altered. This procedure must be 
performed by qualified service 
personnel and only after replacing 
components. 

NOTE: Allow the scope to warm up 
15 minutes before proceeding. 

3.1.1. Multimeter range: 0-20 Vdc 

3.1.2. Measure the voltage at -2VTP, 
(Figure 3-1). 

NOTE: When needed, connect probe 
grounds to outer shields. 

CAUTION: Use an insulated probe 
during Step 3.1.4 to avoid short- 
ing to the heatsink. 

3.1.4. Measure the voltage at +6VTP, 

(Figure 3-1). 

3.1.5. 

Figure 3-1 
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4.0.0. 

451512 

421.2, 

4.143. 

54247 
4.1.5. 

INPUT RESISTANCE CHECK 

Multimeter range: 2 Megohms 

Connect the multimeter to 
the input BNC. 

SPECIFICATION 

Record the resistance 
reading, (1 Megohm *12). 

Volts Full Scale: 

SPECIFICATION 
(See Figure 4-1) 

Adjust R48 for the same 
reading as recorded in 
Step 4.1.3, (+1%). 

NOTE: Mhen needed, connect probe 
grounds to outer shields. 

4.1.6. Volts Full Scale: 10V ̀ 

4%5.7; 

SPECIFICATION 
(See Figure 4-1) 

Adjust R49 for the same 
reading as recorded in 
Step 4.1.3, (%1%). 

4.1.8. Disconnect the multimeter 

from the input BNC. 

ras, | Oc 

“4 (@c32 [к 

esl, | |. | 

Figure 4-1 
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5.0.0. BALANCE ADJUSTMENTS 

5.1.1. Ground the input BNC. NOTE: Make the first uentis 
i without vertical expansion 

5.1:2« VOTES Full Scale: 100 mV 1f the shift is excessive. 

5.1.3. Filter switch: 1 MHz 5.1.8. Repeat Steps 5.1.5 through 
5.1.4. Vertical Expansion: X16 5.1.7 until minimum shift- 

5.1.5. Autocenter: ON, then OFF 5.15 29 b ES 

5.1.6. Volts Full Scale: Switch йы Ө ИЫГЫ a cud 
between all of the ranges. 

rip ici 200 and a. Observe the trace for a 

a. Observe the trace for a vertical shift, 
vertical shift. 5.1.10. 

БЕТ 

SPECIFICATION 

(See Figure 5-1) 

If necessary, readjust 
R59 for minimum shifting 
of the trace. 

| SPECIFICATION 
(See Figure 5-1) 

Adjust R59 until the 
trace is aligned with the 
horizontal cursor. 

5.1.11. Vertical Expansion: OFF 

5.1.12. Unground the input BNC. 

n5 | Qi 

“|4 (әусзг (е 

“LIOA = 

NOTE: When needed, connect probe 
grounds to outer shields. 

Figure 5-1 
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6.0.0. AMPLIFIER RESPONSE 

6.1.1. Volts Full Scale: 100 mV 

6.1.2. Filter switch: FULL 

6.1.3. Signal Generator: Apply a 
100 kHz square wave (20 MHz 
or better bandwidth) to the 
input BNC and adjust its 
amp] itude for a 3/4 full ---- Adjust to match slope of 
screen di spl ay. | signal generator output. 

NOTE: The OFFSET and trigger LEVEL 
controls may require adjust- 
ment. Signal Generator Output 

6.1.4. Analog Scope Settings: 

Channel 1: 0.5 V/Div. 
Channel 2: 50 mV/Div. Inverted ұлассертарда responsa 
Coupling: DC Figure 6-1 
Time Base: 0.05 uSec/Div. 
Trigger: Internal 
Slope: (-) 

6.1.5. Connect the analog scope to ASAS ES 
the output of the signal Bom E 
generator and to test point ИНЕ ЕЕ ТД 
ТРА on the Digitizer board, 
(РЫШЫ ЕКЕ A 

ШҰАА CIE EP YR LN 
SPECIFICATION Ш 
(See Figure 5-1) 

Adjust C16 until the 
slopes of the signal 
source's output and test 
point TPA are identical. 
See Figures 6-1 and 6-2. 

6.1.6. 

Acceptable Response 

Figure 6-2 

CAUTION: Turning C16 too far 
in the counterclockwise direc- 
tion may cause the adjustment 
screw to fall out. 

6.1.7. Disconnect the analog scope. 
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7.0.0. GAIN ADJUSTMENTS 

NOTE: Adjust channel A first and 

then channel B as required. 

7,1; 

7.1. 

#44 

e 

PER US 

7.1. 

NOTE: 

. Time Per Point: 

. Place the Volts Full Scale, 

1. Memory switch: Q1 

2. Autocenter: 

oid» 

4 

5 

OFF 

1 MHz 

5 mS 

Filter switch: 

and Multimeter to the ranges 
selected from 7.1.6. (start- 
ing with Step #1) and then 
continue with 7.1.7. 

STEP METER 

0-200mV dc 
0-400mV ас 
0-800mV dc 
0-2Vdc 
0-20Vdc 

. Apply a 0.2 Hz Square wave 
signal to the input BNC and 
adjust the waveform's 
amplitude for a 3/4 full 
screen display. 

The Offset and Trigger Level 
controls may require adjust- 
ment. 

7.1.8. 

NOTE: 

7.1.9. 

741510; 

NOTE: 

7.1.11. 

Input the same signal to the 
multimeter. 

The signal should be input 
to both the plug-in and the 
multimeter at this point. 

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

Press the HOLD NEXT button. 

Wait until the waveform has 

been stored, (Hold Last LED 
illuminated only) before 
continuing. 

Autocenter switch: ON 
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(515125 

NOTE: 

| SPECIFICATION 

STEP 

Vertical Expansion: X16 

Several levels of data points 
will be displayed due to a 
certain amount of "noise," 
(Figure 7-1). 

. Position the crosshair over 

the level with the majority 
of data points, (Figure 7-2). 

: . Vertical Expansion: OFF 

7» 1985. 

. Press the Execute button. 

Function switch: RESET 

a. The Time and Voltage 
Numerics reset to zero. 

. Position the crosshair to 

the opposite peak of the 
waveform. 

. Vertical Expansion: X16 

. Position the crosshair over 

the level with the majority 
of data points and record the 
peak-to-peak voltage. 

. Compute the Error, (Equation 
7-1). 

The error should be less 
than the Error Value 
listed in 7.1.22 for the 
Step in progress. 

ERROR VALUE 

#1 
#2 
#3 
#4 
#5 

ERROR VALUE EQUATION 

Error = Vm - Vs 

Equation 7-1 

= 3 u Meter (Vpp) voltage reading 
recorded in Step 7.1.9. 

Vs - Scope (Vpp) voltage reading 
recorded in Step 7.1.19. 

15.871mS 315.9623mY 

Figure 7-1 

15.871mS 500.0000mv 

Figure 7-2 
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7.1.23. Adjust the trimpot 7.1.25. Press the LIVE button. 

selected from 7.1.24 for 7.1.26. Vertical Expansion: OFF 
the Step in progress until Е 
the Error Value is less 7.1.27. Autocenter switch: OFF 

than listed in Step 7.2.22. 7.1.28. Repeat Steps 7.1.10 through 
7217247 7.1.27 until the Error is 

TRIMPOT less than that which is 

STEP listed in specification 

Figure 7-3 ГЕЛСЕ 

7.1.29. Repeat Steps 7.1.5. through 
7.1.27 for the next "step" 
listed in Table 7.1.6. 

NOTE: When needed, connect probe 
grounds to outer shields. 

Figure 7-3 
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8.0.0. FREQUENCY COMPENSATION 

8.1.1. Vertical Expansion: OFF 

8.1.2. Filter switch: FULL 

8.1.3. Memory switch: ALL 

8.1.4. Select the Volts Full Scale 
(VFS), Time Per Point (TPP) 
and Signal Generator output 
(GEN) ranges from 8.1.5. 
(starting with Step #1) and 
then continue with 8.1.6. 

: When needed, connect probe 
grounds to outer shields. 

100kHz 
100kHz 
10kHz 
10kHz 
10kHz 
10kHz 

Figure 8-1 
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8.1.6. Apply a square wave to the 
input BNC using the Frequency 
Compensation Network (Figure 
1-2) and adjust its amplitude 
for a 3/4 full screen display. 

8.1.7. Vertical Expansion: X4 

8.1.8. Horizontal Expansion: X16 

8.1.9. Autocenter: ON 

8.1.10. Offset control: Adjust for 
2 ° " 2 " 4 | minimum “noise” on display. SP ACN LRL e CNN 

SPECIFICATION 

(See Figure 8-1) 

Adjust the trimmer select- 
ed from 8.1.12 (for the 
step in progress) for the 
best negative cycle 
response, (Figures 8-2 
thru 8-4). 

8.1.12. 
STEP TRIMMER 

#1 
#2 
#3 
#4 
#5 
#6 

8.1.13. Vertical Expansion: OFF 

8.1.14. Horizontal Expansion: OFF 

-37440mU 

Figure 8-4 - Acceptable 
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9.0.0. INPUT CAPACITANCE 

The series number of the Model 204-A Last Two Digits - 02 (or lower) 

Digitizer board must be determined a. Perform Procedure 9.1.0, page 

to select the proper Input Capacit- 5-16. 

ance procedure. Last Two Digits - 03 (or higher) 

To determine the series, locate the a. Perform Procedure 9.2.0, page 

Digitizer board's part number, 5-17. 

(Figure 9-1). 

000-9063-02 
000-9063-03 

O 

Figure 9-1 - Digitizer Board 



. Time Per Point: 

9.1.0. SERIES -02 OR LOWER 

. Volts Full Scale: 1V 

50 nS 

. Apply a 10 kHz square wave 
signal to the input BNC using 
the capacitance network 
illustrated in Figure 1-1, 
page 5-3. 
a. Adjust the signal's 

amplitude for a 3/4 full 
screen display. 

. Vertical Expansion: X4 

. Horizontal Expansion: X2 

NOTE: When needed, connect probe 
grounds to outer shields. 

9.1.8. 

9.1.9. 
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Volts Full Scale: 10V 

Apply a 10 kHz square wave 
signal to the input BNC using 
the capacitance network. 
a. Adjust the signal's 

amplitude for a 3/4 full 

screen display. 

Vertical Expansion: х4 

» IMPORTANT: Repeat Procedure 8.0.0. 
(Frequency Compensation) after 
completing this procedure to verify 
proper alignment. 

Figure 9-2 
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9.2.0. SERIES -03 OR GREATER 

9. 2: 

9r2t 

928: 

does 

Slos 

Doo 

2223 

gros 

УДАЈЕ 

Co гә 

сл L] 

. Volts Full Scale: 

. Time Per Point: 

100 mV 

50 nS 

. Apply a 10 kHz square wave 
signal to the input BNC using 
the capacitance network 
illustrated in Figure 1-1, 
page 5-3. 
a. Adjust the signal's 

amplitude for a 3/4 full 
screen display. 

. Horizontal Expansion: Х2 

Retain Reference switches: 

a. Switches 1 & 3: UP 

b. Switches 2 & 4: DOWN 

Volts Full Scale: 1۷ 
a. Adjust the signal's 

amplitude for a 3/4 full 
screen display. 

. Vertical Expansion: X4 

. Offset control: Adjust until 

retained waveform and "live" 
waveform are superimposed. 

SPECIFICATION 

(See Figure 9-2) 

Adjust C33 until the 
slopes of the "live" wave- 
form match the slopes of 
the "retained" waveform. 

926213. 

2.05. 

. Retain Reference switches: 

. Vertical Expansion: OFF 

. Volts Full Scale: 10V 

. Adjust the signal's amplitude 
for a 3/4 full screen display, 
or as large a signal obtain- 
able from the signal generator. 

Vertical Expansion: X8 

SPECIFICATION 
(See Figure 9-2) 

Adjust C34 until the 
slopes of the "live" wave- 
form match the slopes of 
the "retained" waveform. 

Horizontal Expansion: OFF 

a. Place all four switches 
in the down (Off) 
positions. 

» IMPORTANT: Repeat Procedure 8.0.0. 
(Frequency Compensation) after 
completing this procedure to verify 
proper alignment. 
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10.0.0. TIME BASE CHECK 

NOTE: Use a Calibrated Digital 
Frequency Counter in this procedure. 

10.1.1. 

NOTE: 

Turn on the 2090 and allow 
it to warm up. 

No adjustments are performed 
in this test. The oscillator 
circuitry will require repair 
if Specification 10.2.3 is 
not met. 

CAUTION: Carefully perform the 
next step to prevent shorting the 
probe to other pins or traces. 

10.2.2. 

10.2.3. 

Figure 10-1 

Measure the frequency (Time 
Base) at IC32, Pin 2, (Figure 
10-1). 

SPECIFICATION 

The measured frequency 
should be no greater than 
20.005 MHz or less than 
19.995 MHz 
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INTRODUCTION INDEX 

This section contains the alignment 
А А PROCEDURE PAGE 

and calibration procedures for the 

Model 205-A Plug-in. Read each 1.0.0. Preparation 

procedure before servicing this 2.0.0. Set-Up 

instrument. 3.0.0. Voltage Check 
4.0.0. Balance 

WARNING: High voltages exist 5.0.0. Input Resistance 

within this instrument. Observe 6.0.0. Gain 

all safety standards set by your 7.0.0. Frequency Comp. 

place of employment. This 8.0.0. Input Capacitance 

instrument should be serviced by 9.0.0. ADC Alignment Check 

qualified personnel only. 10.0.0. Time Base Check 

» IMPORTANT: Perform procedures 

2.0.0 through 9.0.0 for the channel 

A Amplifier and then repeat for the 

channel B Amplifier. 

» IMPORTANT: These procedures are 

sequential. Do not skip any 

procedures or steps. 
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REQUIREMENTS 

The following materials are required NETWORKS 

to perform the Model 205-A Plug-in #1. Input Capacitance: 

alignment procedures. 

FUNCTION GENERATOR 

#1. Output: Square wave with sync 
output. 

#2. Amplitudes: 100 MV on - 20 V 

#3. Frequencies: 0.2 Hz - 20 MHz 

Figure 1-1 
DIGITAL MULTIMETER 

#1. Resolution: 4-1/2 or 5-1/2 digits 
| #2. Frequency Compensation: 

#2. Accuracy: .05% of input, DC volts 

TOOLS 
IN4376 

#1. Phillips screwdriver, (#1) Signal To 
#2. Common screwdriver, (3/16") In Scope 

33. Nonmetallic adjustment screwdriver. 47 ohms 
— 
p 

Figure 1-2 
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1.0.0. PREPARATION 

The left side cover must be removed 1.1.1. Remove the two left side cover 

to prepare the Model 205-A Plug-in securing screws, but do not 
for alignment. remove the cover. 

NOTE: Remove the cover only 

WARNING: Remove all power from when making adjustments and 

the 2090 before proceeding. then replace immediately. 

NOTE: All of the adjustments should 

performed with the digitizer shields 

in place and the plug-in's front 

panel secured to the frame. Some 

adjustments will be affected if 

the shields are not in place. 
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2.0.0. SET-UP PROCEDURE 

MAINFRAME CONTROLS 205-A PLUG-IN 

Power On/Off: ON Channel A switch: ON (If adjusting 
А е сһаппе1 А). 

Vertical Expansion: OFF А : 
ј i Channel B switch: ON (If adjusting 

Horizontal Expansion: OFF channel B). 

Autocenter switch: OFF Storage Control: LIVE 

XY/YT switch: YT Time Per Point: 20nS 

Memory switch: ALL Volts Full Scale: 100пУ 
Function switch: DATA MOVE 5 MHz Filter: FULL 

DISK DRIVE (1f supplied) Save: OFF 

Track Protect switches: Don't Care DC/AC/GND: GND 

Semi-Auto/Manual switch: MANUAL Offset Control: Adjust trace to 
mid screen. 

Track Segment: MAINFRAME CONTROLLED | 
Trigger Slope: (*) 

Trigger Mode: 
a. Auto/Norm: AUTO 

Trigger: 
b. Cursor/Norm: NORM 
с. Lock: OFF 

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

Trigger Source: 
a. ChA/ChB: NOTE 1 
DXIDt/Ext: NOTE 1 

Trigger Level: Adjust for a 
stable trace. 

NOTE 1: If the signal generator does 
not have a sync output, position the 
Trigger Source buttons to INT and 
(CH A) when adjusting channel A, or 
INT and (CH B) when adjusting channel 
B. If it has a sync output, select 
EXT and connect the sync output to 
the EXT input BNC. 
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3.0.0. VOLTAGE CHECKS 

3.1.1. Remove the 205-A plug-in from 
WARNING: The entire plug-in must the first bay and set the 
be recalibrated if any of the plug-in to the left of the 
voltage trimpot settings are oscilloscope on a non-conduct- 
altered. This procedure must be ive surface. 

performed by qualified service 3.1.2. Connect the power extender 
рео i only after replacing cable between the 205-A plug- 

in and the power cables from 

» IMPORTANT: The 205-A plug-in nr MD Board, (Figure 
must be removed and a power extender š 
cable manufactured (Figure 3-1) to 3.1.3. Reconnect the ribbon cable to 
perform the Voltage Checks. A power the rear of the 205-A plug-in. 
extender cable is available from the 
Nicolet Oscilloscope Field Service 
Department. 

3.1.4. Reapply power to the 2090 
oscilloscope. 

NOTE: Allow the scope to warm up 

CAUTION: Remove all power from the 30 minutes before proceeding. 
oscilloscope before proceeding. 

Memory Board Shield 

Memory Board ——> 

Power Extender Cable 7 

То 2090 
Бс 

Regulator Board 

ADC Воага----- 

Figure 3-1 



5-8 | (205-А) Voltage Checks cont. 

3:9 

3:159: 

ЗА 

Multimeter range: 0-20 Vdc 

Measure the voltage at -2VTP 
on the 205-A Memory board, 
(Figure 3-2). 

SPECIF ICATION 
(See Figure 3-2) 

If necessary, adjust pot 
R50 at the rear of the 
Memory board for a -1.96 
to -2.04Vdc reading. 

3.1.8. Measure the voltage at U45 

3.1.9. 

(Pin 8) on the rear of the 
205-A Control board, (Figure 
3-3, page 5-9). 

SPECIFICATION 
(See Figure 3-2) 

If necessary, adjust pot 
R67 at the rear of the 
Memory board for a -5.096 

to -5.304 Vdc reading. 

205-A MEMORY BOARD 

Figure 3-2 
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3.1.10. Measure the voltage at U16 

(Pin 20) on the rear of the 
205-A Control board, (Figure 
3-3). 

First Bay Rear Panel 

Sall. 
SPECIFICATION 
(See Figure 3-4) 

If necessary, adjust pot 
R7 on the Mainframe's 
Regulator board for a *4.9 
to *5.1V reading. 

Figure 3-4 

205-A CONTROL BOARD 

Figure 3-3 
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3413 

3:14 

Lg 8 

3.1. 

221% 

dit 

3.1. 

| SPECIFICATION 
(See Figure 3-5) 

SPECIFICATION 
(See Figure 3-5) 

. Measure the voltage at +6VTP 
on the channel A ADC board, 
(Figure 3-5). 

If necessary, adjust pot 
R164 on the channel A ADC 
board for a %5.88 to %6.12 
Vdc reading. 

. Measure the voltage at -2VTP 
on the channel A ADC board, 
(Figure 3-5). 

If necessary, adjust pot 
R163 on the channel A ADC 
board for a -1.96 to -2.04 
Vdc reading. 

. Measure the voltage at -6VTP 
on the channel A ADC board, 
(Figure 3-5). 

| SPECIFICATION 

There is no adjustment. 
If a voltage from -5.7 to 
-6.3 Vdc is NOT measured, 
repair the unit. 

. Measure the voltage at 
-5.2VTP on the channel A ADC 
board, (Figure 3-5). 

SPECIFICATION 

There is no adjustment. 
Repair the unit if a volt- 
age from -5.1 to -5.3 Vdc 
is NOT measured. 

. Measure the voltage at *12VTP 
on the channel A ADC board, 
(Figure 3-5). 

| SPECIFICATION 

There is no adjustment. 
Repair the unit if a volt- 
age from *11.76 to *12.24 
Vdc is NOT measured. 

3.1.22. Measure the voltage at *6VTP 
оп the channel B ADC board, 

(Figure 3-5). 

3: 

SPECIFICATION 
(See Figure 3-5) 

If necessary, adjust pot 
R174 on the channel B ADC 
board for a *5.88 to *6.12 
Vdc reading. 

. Measure the voltage at -2VTP 
on the channel B ADC board, 
(Figure 3-5). 

SPECIFICATION 
(See Figure 3-5) 

If necessary, adjust pot 
R173 on the channel B ADC 
board for a -1.96 to -2.04 
Vdc reading. 
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+6VTP +12VTP 

(Left Lead) (Middle Lead) 

-2VTP 

Figure 3-5 
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4.0.0. BALANCE ADJUSTMENTS 

4.1.1. Autocenter: ON, then OFF 

4.1.2. Volts Full Scale: Switch 
to 400 mV and then back to the 
100 mV range. 
a. Observe the trace for a 

vertical shift. 

SPECIFICATION 

Adjust the trimpot selected 
from 4.1.4 for the channel 
being adjusted until the 
trace is aligned with the 
horizontal cursor. 

| TRIMPOT 
CHANNEL 

(See Figure 4-1) 

451.3. 

R169 
R178 

4.1.5. Vertical Expansion: X8 

4.1.6. Repeat steps 4.1.1 thru 4.1.4 
until shifting is minimal. 

4.1.7. Vertical Expansion: OFF 

Figure 4-1 
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5.0.0. INPUT RESISTANCE CHECK 

5.1.1. DC/AC/GND switch: DC 

5.1.2. Set the meter to 2 Megohms and 

connect it to the input BNC. 

yn Ye 
SPECIF ICATION 

Record the 100mV range 
resistance, (1 Megohm +1%). 

931.4. Volts: Full Sealey 

5i 
SPECIFICATION 

Adjust the trimpot (from 
5.1.6) equal to the reading 
in Step 5.1.3, (+1%). 

| TRIMPOT 
CHANNEL 

(See Figure 5-1) 

A R168 
B R179 

0۷ 5.1.7. Volts Full Scales nl 

5.18: 

SPECIFICATION 

Adjust the trimpot (from 
5.1.9) equal to the reading р ч 
in Step 5.1.3, (+1%). une 

5.1.9 
TRIMPOT 

CHANNEL 
(See Figure 5-1) 

A R172 
B R182 

5.1.10. Disconnect the multimeter 
from the input BNC. 
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6.0.0. GAIN ADJUSTMENTS 

NOTE: Adjust channel A first and 

then channel B as required. 

6. 

о о о о о 

NOTE 

c c1 + о гә مس 

. Volts Full Scale: 

. Memory switch: 

. Autocenter: 

. Filter switch: 

. Time Per Point: 

100mV 

ALL 

OFF 

5 MHz 

5 mS 

Place the Volts Full Scale 
and Multimeter to the ranges 
selected from 6.1.7. (start- 
ing with Step +1) and then 
continue with 6.1.8. 

STEP METER 

#1 0-200mVdc 
0-400mVdc 
0-800mVdc 
0-2Vdc 

0-20Vdc 

. Apply a 0.2 Hz Square wave 
signal to the input BNC and 
adjust the waveform's 
amplitude for a 3/4 full 
“screen display. 

The Offset and Trigger Level 
controls may require adjust- 
ment. 

6.1.9. 

NOTE: 

6.1.10. 

041,12; 

NOTE: 

6.1.12. 

Input the same signal to the 
multimeter. 

The signal should be input 
to both the plug-in and the 
multimeter at this point. 

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

Press the HOLD NEXT button. 

Wait until the waveform has 
been stored, (Hold Last LED 
illuminated only) before 
continuing. 

Autocenter switch: ON 
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6.1.13. Vertical Expansion: X16 

NOTE: Several levels of data points 

will be displayed due to a 
certain amount of "noise," 
(Figure 6-1). 

ERROR VALUE EQUATION 

6.1.14. Position the crosshair over Equation 6-1 

the level with the majority 
of data points, (Figure 6-2). Vm - Meter (Vpp) voltage reading 

A ат” recorded in Step 6.1.10. 
6.1.15. Vertical Expansion: OFF Vs - Scope (Үрр) voltage reading 

6.1.16. Function switch: RESET recorded in Step 6.1.20. 

6.1.17. Press the Execute button. 

a. The Time and Voltage 
Numerics reset to zero. 

6.1.18. Position the crosshair to 

the opposite peak of the 
waveform. 

6.1.19. Vertical Expansion: X16 

6.1.20. Position the crosshair over 
the level with the majority 
of data points and record the 
peak-to-peak voltage. 

6.1.21. Compute the Error, (Equation 15.871т5 815.8625ту 
6-1). 

| SPECIFICATION 

The error should be less 
than the Error Value 
listed in 6.1.23 for the 
Step in progress. 

ШЕСІ ERROR VALUE 

41 
#2 

Figure 6-1 

15.871т5 500. дадату 

#3 
#4 
#5 Figure 6-2 
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6.1.24. 

924569; 

Adjust the trimpot selected 
from 6.1.25 for the Volts 
Full Scale range selected 
until the Error Value is 
less than listed. 

TRIMPOT 
(See Figure 6-3) 

6.1.26. 

6.1527. 

6.1.28. 

6.1.29. 

6.1.30. 

Figure 6-3 

Press the LIVE button. 

Vertical Expansion: ОҒҒ 

Autocenter switch: OFF 

Repeat Steps 6.1.11 through 
6.1.28 until the Error is 
less than listed in specific- 
ation 6.1.22. 

Repeat Steps 6.1.6 through 
6.1.29 for the next "step" 
listed in Table 6.1.7. 
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7.0.0. FREQUENCY COMPENSATION 

7.1.1. Vertical Expansion: OFF 

ДИ БҮЛӨ oe ет switch: FULL 

7.1.3. Memory switch: ALL 

7.1.4. Time Per Point: 20п5 

7 .1.5. Select the Volts Full Scale 
ranges from 7.1.6 (starting 
with Step #1) and then continue 
wich Г 

STEP VOLTS FULL SCALE 

#1 
#2 
#3 
#4 

Ciel “OO £ 
ЕЗ 

с126 (0) 

(Са 
Са 

Figure 7-1 
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7.1.7. Apply а 100 kHz square wave 
to the input BNC using the 
Frequency Compensation Network 
(Figure 1-2, page 5-3) and 
adjust its amplitude for a 
3/4 full screen display. 

7.1.8. Vertical Expansion: X4 

7.1.9. Horizontal Expansion: X16 

7.1.10. Autocenter: ON 

7.1.11. Offset control: Adjust for 
minimum "noise" on display. EXAM 

741512; : 
SPECIFICATION Figure 7-2 - With overshoot 

(See Figure 7-1) 

Adjust the trimmer select- 
ed from 7.1.13 (for the 
step in progress) for the 
best negative cycle 
response, (Figures 7-2 
through 7-4). 

#41-13. 
TRIMMER 

(See Figure 7-1) 
STEP 

C44 
C46 
C62 
C58 

Figure 7-3 - With undershoot 

7.1.14. Vertical Expansion: OFF 

7.1.15. Repeat 7.1.1 thru 7.1.13 for 
the next Step. 

7.1.16. Horizontal Expansion: ОҒҒ 

7.1.17. Vertical Expansion: OFF Figure 7-4 - Acceptable 

7.1.18. Remove the Frequency Compen- 
sation Network. 
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8.0.0. INPUT CAPACITANCE 

8.1.1. Volts Full Scale: 100 mV 

8.1.2. Apply a 10 kHz square wave 
signal to the input BNC using 
the capacitance network 
illustrated in Figure 1-1, 
(page 5-3). 
a. Adjust the signal's 

amplitude for a 3/4 full 
screen display. 

3. Horizontal Expansion: X? 

.1.4. Save switch: ON 

. Volts Full Scale: 1V 
a. Adjust the signal's 

amplitude for a 3/4 full 
screen display. 

. Vertical Expansion: X4 

. Offset control: Adjust until 
the "saved" and "live" wave 
forms are superimposed. 

| SPECIFICATION 

со со 

m 

со = сл 

[eo]. (ов) = مم ~ м 

Adjust the trimmer select- 
ed from 8.1.9 until the 
slopes of the "live" wave- 
form match the slopes of 
the "saved" waveform. 

TRIMMER 
(See Figure 8-1) 

Figure 8-1 
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8.1.10. Vertical Expansion: OFF 

8.1.11. Volts Full Scale: 10V 

8.1.12. Adjust the signal's amplitude 
for a 3/4 full screen display, 
or as large a signal obtain- 
able from the signal generator. 

8.1.13. Vertical Expansion: X8 

SPECIFICATION 

Adjust the trimmer select- 
from 8.1.15 unti] the 
slopes of the "live" wave- 
form match the slopes of 
the "saved" waveform. 

TRIMMER 

(See Figure 8-2) 

8.1.15. Horizontal Expansion: OFF 

8.1.16. Save switch: OFF 

8.1.17. Remove the Capacitance 
Network. 

» IMPORTANT: Repeat Procedure 7.0.0 

(Frequency Compensation) after 
completing this procedure to verify Figure 8-2 
proper alignment. 
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—— a 

9.0.0. ADC ALIGNMENT CHECK 

9.1.1. Volts Full Scale: 100mV 

9.1.2. 5 МН2 Filter: FULL 

9.1.3. Input a 12 kHz triangle wave- 
form signal to the input BNC. 

9.1.4. Vertical Expansion: X8 

9.1.5. Adjust the signal's amplitude 
and position the vertical 
cursor until the signal is 
displayed on the screen as 
illustrated in Figure 9-1. 

9.1.6. Offset control: Slowly adjust 

the offset from the full Figure 9-1 - Vertical X8 
counterclockwise to full clock- 
wise position while observing 
the screen for "flying points" Flying Point 
(Figure 9-2) or "missing 
levels" (Figure 9-3). 

971.77 7 
SPECIFICATION 

If flyin ints or missin 
levels are noted, the pTug- 
тұз----------- 

1n must be repaired. 

Figure 9-3 - Missing Level 
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10.0.0. TIME BASE CHECK 

NOTE: Use a Calibrated Digital 
Frequency Counter in this procedure. 

10.1.1. Turn on the 2090 and allow 
it to warm up. 

NOTE: No adjustments are performed 
in this test. The oscillator 
circuitry must be repaired if 
Specification 10.2.3 is not met. 

CAUTION: Carefully perform the 
next step to prevent shorting the 
probe to other pins or traces. 

10.2.2. 

10.2.3. 

Figure 10-1 

Measure the frequency (Time 
Base) at the test point located 
between U7 and U8 on the 
Memory Board, (Figure 10-1). 

SPECIFICATION 

The measured frequency 
should not be greater than 
20.005 MHz nor less than 
19.995 MHz. 
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INTRODUCTION INDEX 

эскЕ] ЕЕ 
. Preparation 

.0. Set-Up 

. Voltage Check 

. ADC Gain & Offset 

. Balance 

This section contains the alignment 

and calibration procedures for the 

Model 206 Plug-in with D3 Amplifiers. 

Read each procedure in its entirety 

before servicing this instrument. 

WARNING: High voltages exist with- 

in this instrument. Observe all "Gain 

safety standards set by your place . Frequency Comp. 

of employment. This instrument .0. Time Base Check 

. Reassembly 

1.0. 

2.0 

> 

4.0. 

540. 

650; 

PEU. 

8.0 

3:0. Should be serviced by qualified 

personnel only. 

» IMPORTANT: The plug-in must be 

removed to access the channel B trim- 

pots. Perform procedures 2.0.0 

through 7.0.0 for the channel A 

Amplifier and then repeat the same 

procedures for the channel B 

Amplifier. 

» IMPORTANT: These procedures are 

sequential. По not skip any 

procedures or steps. 
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REQUIREMENTS 

The following materials are required NETWORK 
to perform the Model 206 Plug-in 

(with D3 amplifier) alignment 
procedures. 

FUNCTION GENERATOR 1N4376 
Signal 

In 

#1. Frequency Compensation Network: 

#1. Output: Square and Triangle waves 
with sync output. 

#2. Amplitudes: 100 mV b - 20 V 

#3. Frequencies: 0.2 Hz - 10 kHz b 

47 ohms 

DIGITAL MULTIMETER Figure 1-1 

#1. Resolution: 4-1/2 or 5-1/2 digits 

$2. Accuracy: .02% of input, DC volts 

EXTENDER BOARD 

#1. Furnished with 2090. 

TOOLS 

#1. Phillips screwdriver 

#2. Common screwdriver 

#3. Nonmetallic adjustment screwdriver. 
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1.0.0. PREPARATION 

1.1.0. PREPARING CHANNEL A 1.1.3. Remove the two D3 Amplifier 

» IMPORTANT: Perform procedure 1.1.0 securing screws and carefully 
only when adjusting channel A. 

pull the D3 Amplifier out. 

1.1.4. Insert the Extender board 

a between the channel A D3 
WARNING: Remove all power from Amplifier and ADC boards. 
the 2090 before continuing. 

1.1.5. Ground the channel A D3 

Amplifier board to the 
1.1.1. Remove the left side cover plug-in. 

and set it aside. 

1.1.2. Disconnect the ground between 
the channel A D3 Amplifier 
and Mother boards, (Figure 
1-1). 

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

Ground Connector 

Mother Board 

Figure 1-1 
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1.2.0. PREPARING CHANNEL B 1.2.4. Disconnect the channel B 

» IMPORTANT: Perform procedure 1.2.0 D3 A AMOR P. Mother board 
only when adjusting channel B. e SGP NIECE Aon 

1.2.5. Remove the two channel B D3 
Amplifier front panel secur- 
ing screws and carefully pull 
the D3 Amplifier out. 

1.2.6. Insert the Extender board 

WARNING: Remove all power from 
the 2090 before continuing. 

1.2.1. Remove the left side cover between the channel B D3 
and set it aside. Amplifier and ADC boards. 

1.2.2. Unplug the extended channel 1.2.7. Ground the channel B D3 
A D3 Amplifier board (Figure Amplifier board to the 
1-2) and set it aside. plug-in. 

1.2.3. Unplug the channel A ADC board 
and set it aside. 

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

ADC Board (A) 

== 
Mother Board 

Figure 1-2 
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1.3.0. REMOVING THE PLUG-IN 1.3.4. Carefully slide the plug-in 

» IMPORTANT: Perform this procedure half way a Hs Lipari and 
only when adjustments are required a pe me ұта Td le 
on the channel B ADC board during ata Whedbee A Аы 
either of these two procedures: 1.3.5. Carefully slide the plug-in 
3.0.0. Voltage Check out of the frame and set it 
4.0.0. ADC Gain & Offset Adjustments to the left of the scope. 

WARNING: Remove all power from WARNING: Place the plug-in on а 
the 2090 before continuing. nonconductive surface free of 

metal such as solder splashes. 

1.3.1. Remove the left side cover 

and set it aside. 1.3.6. Reconnect the ribbon cable 

1.3.2. Remove the four plug-in front to the rear of the plug-in. 
panel securing screws. NOTE: It is not necessary to recon- 

1.3.3. Disconnect the ground cable nect the ground cable to the plug-in. 
from the Mother board, 1.3.7. Cover the plug-in with a 
(Figure 1-3). clean cloth between adjust- 

ments. 

ADC Board (B D3 Amplifier (A) 03 Amplifier (B) 

ADC Board (A) S. > 

“ы 
Ss nc ~ 

= «а 

Ground Connector 

Ground Strap 

RE = 

Mother Board 

Figure 1-3 
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2.0.0. SET-UP PROCEDURE 

MAINFRAME CONTROLS 

Power On/Off: ON 

Vertical Expansion: OFF 

Horizontal Expansion: OFF 

Autocenter switch: OFF 

XY/YT switch: YT 

Memory switch: ALL 

Function switch: RESET NUMERICS 

DISK DRIVE (If supplied) 

Track Protect switches: Don't Care 

Semi-Auto/Manual switch: MANUAL 

Track Segment: MAINFRAME CONTROLLED 

206 PLUG-IN 

Storage Control: LIVE 

Retain Reference: OFF 

Time Per Point: 500nS 

100 kHz Filter switches: OFF 

Range: 10V 

Range Multiplier: X2 

Trigger Mode: AUTO 

Trigger Slope: -DC 

Input BNC switches: GND 

Channel A switch: ON (if adjusting 
channel A) 

Channel B switch: ON (if adjusting 
channel B) 

Trigger Source: NOTE 

NOTE: If the signal generator does 
not have a sync output, place the 
Trigger Source switch to (A) when 
servicing channel A, and to (B) when 
servicing channel B. If it has a 
sync output, place the switch to EXT 
and input the sync output to the EXT 
input BNC. 
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3.0.0. VOLTAGE CHECK 

WARNING: The entire plug-in must 
be recalibrated if any of the 
voltage trimpot settings are 
altered. This procedure must be 
performed by qualified service 
personnel and only after replacing 
components. 

NOTE: Allow the scope to warm up 
15 minutes before proceeding. 

3.1.1. Multimeter range: 0-20 Vdc 

3.1.2. Measure the voltage at 
+5VTP, (Figure 3-2). 

3.3536 

ЅРЕСІҒІСАТІОМ 
(See Figure 3-1) 

Adjust R7 for +5 Vdc +1% 

3.1.4. 

3.1.5. 

3.1.6. 

3.1.7 

3.1.8. 

Multimeter range: 0-40 Vdc 

Measure the voltage at 
*25VTP, (Figure 3-2). 

SPECIFICATION 
(See Figure 3-2) 

Adjust R72 for +25 Vdc +1% 

Measure the voltage at 
-25VTP, (Figure 3-2). 

SPECIF ICAT ION 
(See Figure 3-2) 

Adjust R74 for -25 Vdc +1% 
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Channel "A" ADC Board 

Figure 3-1 

Stage 3 Stage 2 Stage 1 

Stage 5 

|867 
+25VTP — вю < 

Ë 000 
-25VTP C16 

Model 206 ADC Board 

Figure 3-2 
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4.0.0. ADC GAIN & OFFSET ADJUSTMENTS 

4.1.0. GAIN & OFFSET TEST 

NOTE: One channel on, the other off. 

41516 

146. 

1,3, 

«1.4, 

41.5, 

£403 + + + Ó+ + + 

г Зр Рр РМ 

NOTE: 

4.1.8. 

4.1.9. 

4.1.10. 

Range: 1V 

Multiplier: X2 

Trigger Mode: NORM 

100 kHz Filter: ON 

(+) input switch: SIG 

Apply a triangle waveform to 
the (+) input BNC and adjust 
for a one period, full screen 
display. 

Vertical Expansion: X32 

If necessary, reposition the 
waveform using the Up/Down 
Cursor paddle. 

DC Level: Full CCW 

Slowly adjust the DC Level 
control fully clockwise while 
observing for Gain (Figure 
4-1) or Offset (Figure 4-2) 
separations. 

Is the 
GAIN 
misaligned? 

Perform 
Procedure 
4.2.0. 

Is the 
OFFSET 
misaligned? 

Perform 

Procedure 
83.0. 

Skip to 
procedure 
5:0:0; 

^ MN 122 

LB С UR SM 
2 a 

M ТА 
Misaligned Offset 

Figure 4-2 
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STAGE 

4 R66 
3 R1 
2 R1 
1 R32 

SPECIFICATION 

Readjust the same trimpot 
until the separation 

4.2.0. GAIN ADJUSTMENTS 1.2.5. 

4.2.1. Input a triangle wave to 
the channel to be adjusted. 
a. Adjust for a one period, 

full screen display. 

4.2.2. DC Level control: Full CCM 

4.2.3. Slowly adjust the DC Level 

control in the CW direction 
until a full screen triangle 
waveform appears. 4.2.6. 

4.2.4. Slowly adjust the trimpot 
selected from 4.2.5. (start- 
ing with Stage 4) until a 
separation appears on the 
waveform. 

NOTE: The DC Level control may 
require additional adjustment en: N TION UMS 
to isolate separations. n 

disappears. 

Stage 5 

Figure 4-3 
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4.3.0. OFFSET ADJUSTMENTS 4.3.4. 

4.3.1. DC Level control: Full CCW. 

4.3.2. Slowly adjust the DC Level 

control in the CW direction 

until a full screen triangle 
wave appears. 

4.3.3. Slowly adjust the trimpot 
selected from 4.3.4 (start- 
ing with Stage 5) until a 
separation appears on the 4.3.5. 
waveform. 

NOTE: The DC Level control may 
require additional adjustment Readjust the same trimpot 
to isolate separations as until the separation 
each trimpot is adjusted. disappears. 

4.3.6. Repeat Step 4.3.3 for the 
next stage. 

Stage 5 

Figure 4-4 
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4.4.0. GAIN & OFFSET CONFIRMATIONS 

4.4.1. 

4.4.2. 

4.4.3. 

Input the triangle waveform 
to the (+) input BNC and 
slowly adjust the DC Level 

control from full CCW to 
full CW while observing for 
separations. 

SPECIFICATION 

Repeat Procedure 4.0.0. 
if separations are seen. 

Disconnect the signal 
generator from the scope. 

4.5.0. REINSTALLING THE PLUG-IN 

Perform this procedure after the 
channel B ADC Gain & Offset Adjust- 
ments have been completed and 
verified. 

CAUTION: Remove all power from 
the 2090 before continuing. 

4.5.1. Disconnect the ribbon cable 
from the rear of the plug-in. 

4.5.2. Carefully slide the plug-in 
half way into the frame and 
reconnect the ribbon cable 
to the rear of the plug-in. 

4.5.3. Reconnect the ground cable 
to the Mother board. 

4.5.4. Secure the plug-in with four 
front panel securing screws. 

4.5.5. Replace the left side cover 
but do not secure. 

4.5.6. Reapply power to the scope. 
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5.0.0. BALANCE ADJUSTMENTS 

NOTE: One channel on, the other off. 

5.1.0. 100mV & 1V MULTIPLIER BALANCE 

5.1.1. Input BNC switches: GND 

5.1.2. Connect the multimeter to 
TPA, (Figure 5-1). 

У 
SPECIFICATION 

(See Figure 5-1) 

Adjust R6 nearest to O VDC 

5.1.4. Vertical Expansion: OFF 

5.1.5. Range Multiplier: X1 

5.1.6. DC Level control: Adjust 

trace to center of screen. 

5.1.7. Vertical Expansion: X32 

ON, then OFF 

5.1.9. Range: 100 mV 
a. Observe the trace for a 

vertical shift. 

SPECIFICATION 
(See Figure 5-1) 

Adjust R5 until the trace 
and horizontal cursor are 
aligned. 

5.1.8. Autocenter: 

NOTE: Make the first adjustment 

without vertical expansion 
if the shift is excessive. 

5.1.11. Range: 1V 

Din 93/2 
SPECIFICATION 

Repeat steps 5.1.8 through 
5.1.11 until minimum 
shifting is achieved. 

Front — 

Left Side View 

«d — Front 

Right Side View 

Figure 5-1 
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5.2.0. X1 & X2 MULTIPLIER BALANCE 

5.2.1. Range Multiplier: X2 

5.2.2. Autocenter: ON, then OFF 

5.2.3. Range Multiplier: X1 
a. Observe trace for 

vertical shift. 

SPECIFICATION 
(See Figure 5-2) 

Adjust R4 until the trace 
and horizontal cursor are 
aligned. 

S248 

NOTE: Make the first adjustment 

without vertical expansion 
if the shift is excessive. 

5.2.5. Repeat Steps 5.2.1 through 
5.2.4 until minimum shifting 
is observed. Figure 5-2 

5.2.6. Range Multiplier: Switch 
between X1, X2 and X4. 
a. Observe the trace for 

minimum shifting. 

Front —& 

Left Side View 

l SPECIFICATION 

Repeat steps 5.2.1. through 
5.2.6. until minimum 
shifting is achieved. 

5.2.8. Unground the (+) input BNC. 
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6.0.0. 

NOTE 

GAIN CALIBRATION 

6.1.0. 200mV, 100mV, 2V & 20V RANGES 

6.1.1. Memory switch: 01 

6.1.2. Filter switch: ON 

6.1.3. Time Per Point: 5 mS 

6.1.4. Autocenter: OFF 

6.1.5. Vertical Expansion: OFF 

6.1.6. Place the Range, Multiplier, 
and Multimeter to the ranges 
selected from 6.1.7. (start- 
ing with Step £1) and then 
continue with 6.1.8. Return 
to 6.1.7 at the end of this 
procedure and repeat for the 
next step listed until all 
five steps are finished. 

. Apply a 0.2 Hz Square wave 
"signal to the (+) input BNC 
and adjust the waveform's 
amplitude for a 3/4 full 
screen display. 

The Offset and Trigger Level 
controls may require adjust- 
ment. 

6.1.9; 

NOTE: 

6.1.10. 

6.1.11. 

NOTE: 

6.1.12. 

Input the same signal to the 
multimeter. 

The signal should be input 
to both the plug-in and the 
multimeter. 

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

Press the HOLD NEXT button. 

Wait until the waveform has 

been stored, (Hold Last LED 
illuminated only) before 
continuing. 

Autocenter switch: ON 
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6.1.13. Vertical Expansion: X64 

NOTE: Several levels of data points 
will be displayed due to a 
certain amount of "noise," 
(Figure 6-1). 

6.1.14. Position the crosshair over 

the level with the majority 
of data points, (Figure 6-2). 

6.1.15. Vertical Expansion: OFF 

PERCENT ERROR EQUATION 

% Error = — X 100 

Equation #1 

; "Der V = Voltage (Vpp) reading on scope. 
L281 UNE EFT SEDES Vs - Standard meter voltage reading. 
6.1.17. Press the Execute button. Vfs - Volts Full Scale range x 2.048. 

a. The time and voltage (e.g., For the *2V range, 
numerics reset to zero. ҮҒ5 = 2 x 2.048 = 4.096V.) 

6.1.18. Position the crosshair to 
the opposite peak of the 
waveform. 

6.1.19. Vertical Expansion: X64 

6.1.20. Position the crosshair over 
the level with the majority 

of data points and record 
the peak-to-peak voltage. 

6.1.21. Compute the Percent Error, 

(Equation #1). 15.871mS 50е. дадату 

SPECIFICATION Figure 6-1 

The percent error should 
be less than 0.2%. 

15.871mS ` 815.0625ту 

Ғідиге 6-2 
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6.1.23. Adjust the trimpot 

selected from 6.1.24 for 
the Step in progress until 
the Percent Error is less 
than 0.2%. 

6.1.24. 

TRIMPOT 
STEP 

Figure 6-3 

R3 
R2 
R1 

6.1.25. Press the LIVE button. 

6.1.26. Vertical Expansion: OFF 

6.1.27. Autocenter switch: OFF 

6.1.28. Repeat Steps 6.1.11 

6.1.30. 

through 6.1.27 until the 
Percent Error is less than 
0.2%. 

. Return to Step 6.1.6 and 
repeat for the next step 
listed in Table 6.1.7. 

Disconnect the multimeter 
after completing all five 
ranges. 

Front —» 

Left Side View 

all 
ші», 

Ш 
Right Side View 

Figure 6-3 

=— Front 
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6.2.0. -10V RANGE ADJUSTMENT 

6.2.1. Time Per Point: 500 nS 

6.2.2. Memory switch: ALL 

6.2.3. Apply a 1 kHz square wave to 
the (+) input BNC. 
a. Adjust the signal's 

amplitude for a 3/4 full 
screen display. 

6.2.4. (-) Input BNC switch: 516 

6.2.5. Apply the same signal to the 
(-) input BNC. 

NOTE: The square wave signal 

must be input to the (+ & -) 
input BNCs at this point. 

6.2.6. Vertical Expansion: X32 

6.2.7. Autocenter: ON 

258; 

Right Side View 

Figure 6-4 
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7.0.0. FREQUENCY COMPENSATION 

T.l.17" Filter switch: OFF 7.1.20. 
| SPECIFICATION 

7.1.2. Autocenter: ON | (See Figure 7-1) 

7.1.3. (-) Input switch: GND 
қаз» Adjust C3 for a minimum 

7.1.4. Vertical Expansion: OFF undershoot/overshoot on 

7.1.5. Apply a 10 kHz square wave the negative portion of 
to the (*) input BNC using the square wave. 
the Frequency Compensation 
network illustrated in 
Figure 7-1. 
a. Adjust the signal's 

amplitude for a 3/4 full 
screen display. 

7.1.9. Vertical Expansion: X32 

7.1.10. Horizontal Expansion: X16 

SPECIFICATION 

(See Figure 7-1) 

Adjust C4 for a minimum 
overshoot/undershoot on 
the negative portion of 
the square wave. 

7.1.12. Vertical Expansion: OFF 

7.1.13. Disconnect the signal from 
the (*) input BNC. 

7.1.14. Ground the (*) input BNC. Left Side View 

7.1.15. (-) input BNC switch. SIG Figure 7-1 
7.1.16. Apply the signal to the 

| (-) input ВМС using the 
Frequency Compensation 
network. 
a. Adjust the signal's 

amplitude for a 3/4 
full screen display. 

7.1.19. Vertical Expansion: X32 

Front —- 
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8.0.0. TIME BASE CHECK 

NOTE: No adjustments are performed 

in this test. The oscillator 
circuitry will require repair if 
Specification 8.2.3 is not met. 
Use a calibrated digital frequency 
counter. 

8.1.1. Turn on the 2090 and allow 

it to warm up. 

CAUTION: Carefully perform the 
next step to prevent shorting the 
probe to other pins or traces. 

8.2.2. Measure the frequency (Time 
Base) at IC32, Pin 2, (Figure 
8-1). 

SPECIFICATION 

The measured frequency 
should be no greater than 
20.005 MHz or less than 
19.995 MHz 

Beers 

Figure 8-1 
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9.0.0. OSCILLOSCOPE REASSEMBLY 

9.3. 
WARNING: Remove all power from 
the 2090 before continuing. 9.1.4. 

» IMPORTANT: Perform this procedure 
after both channel A and channel B 
adjustments have been completed. 

9.1.1. Reinstall the channel B D3 
amplifier board and reconnect 91:6: 
the D3 to Mother board ground. 

9.1.2. Replace the two D3 9.1.7 
amplifier securing screws. 

D3 Amplifier (A) 

L e 
Mother Board 

Figure 9-1 

9.1.5. 

Reinstall the channel A 
Amplifier board. 

Reinstall the channel A D3 
amplifier board and reconnect 
the D3 to Mother board ground. 

Replace the two D3 amplifier 
securing screws. 

Reconnect the ribbon cable 
and ground connector to the 
plug-in. 

Replace the left side cover 
on the oscilloscope. 

03 Amplifier (В) 
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STORAGE CONTROL TIME PER POINT 

RETAIN HOLD LAST LIVE HOLD NEXT 
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CHANNEL 1 CHANNEL 2 
OFF ШИ ON OFF ШЕ JON 

THRESHOLD 

TRIGGERED è 

OFFSET p= FILTER OFFSET p=FILTER AUTO 
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INTRODUCTION INDEX 

This section contains the alignment 
dE PROCEDURE E 

and calibration procedures for the 

Model 207 Plug-in. Read each 

procedure in its entirety before 

servicing this instrument. 

Preparation 

. Set-Up 

. Voltage Check 

. ADC Gain & Offset 

WARNING: High voltages exist with- . Multiplexer 

in this instrument. Observe а11 Balance 

safety standards set by your place . Frequency Comp. 

of employment. This instrument . Common Mode 

(ожа Тао” АСТ с S OT c TO (OS NE „ш should be serviced by qualified . Gain 

personnel only. е e . Input Capacitance 

. Time Base Check 

. Reassembly 

> = 

„010 

.0.0 

.0.0 

070 

.0.0 

“059% 

.0.0 

.0.0 

.0.0 

.0.0 

.0.0 

.0.0 > г » IMPORTANT: The plug-in must be 

removed to access the channel B trim 

pots. Perform procedures 2.0.0 

through 7.0.0 for the channel A 

Amplifier and then repeat for the 

channel B Amplifier. 

» IMPORTANT: These procedures are 

sequential. Do not skip any 

procedures or steps. 
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REQUIREMENTS 

The following materials are required NETWORKS 

to perform the Model 207 Plug-in #1. Input Capacitance Network: 
alignment procedures. 

FUNCTION GENERATOR 

#1. Output: Square and Triangle waves 

#2. Amplitudes: 100mV - 20V 
pp 

#3. Frequencies: 0.2 - 10 kHz 

DIGITAL MULTIMETER 

#1. Resolution: 4-1/2 or 5-1/2 digits 

$2. Accuracy: .02% of input, DC Voltage 

COUNTER 

#1. Frequency Counter: 50 MHz minimum IN4376 

EXTENDER BOARD 

#1. Furnished with 2090. 47 ohms 

TOOLS = 

#1. Phillips screwdriver Figure 1-2 

#2. Common screwdriver 

#3. Nonmetallic adjustment screwdriver 
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1.0.0. PREPARATION 

1.1.3. 
1.1.0 PREPARING CHANNEL 1 

» IMPORTANT: Perform procedure 1.1.0 
only when adjusting channel 1. 1.1565 

WARNING: Remove all power from 
the 2090 before continuing. EI 

1.1.1. Remove the left side cover 
and set it aside. 

1.1.2. Disconnect the ground between 
the channel 1 Amplifier and 
Mother boards, (Figure 1-1). 

ADC Board (2) Amplifier (1) 

ADC Board (1) 

Mother A ый 

Figure 1-1 

Remove the two front panel 
Amplifier securing screws and 
pull the Amplifier out. 

Insert the Extender board 

between the channel 1 
Amplifier and ADC boards. 

Ground the channel 1 
Amplifier board to the 
plug-in. 

Amplifier (2) 
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1.2.0 PREPARING CHANNEL 2 

» IMPORTANT: Perform procedure 1.2.0 
only when adjusting channel 2. 

1.3.0. REMOVING THE PLUG-IN 

» IMPORTANT: Perform this procedure 
only when adjustments are required 
on the channel 2 ADC board during 
either of these two procedures: 

WARNING: Remove all power from 3.0.0. Voltage Check 
the 2090 before continuing. 

525 

Pin. 

. Remove the left side cover 

and set it aside. 

. Unplug the extended channel 1 
Amplifier board (Figure 1-1) 
and set it aside. 

. Unplug the channel 1 ADC board 
and set it aside. 

. Disconnect the channel 2 

Amplifier to Mother board 
ground connection. 

4.0.0. ADC Gain & Offset Adjustments 

WARNING: Remove all power from 
the 2090 before continuing. 

ШЕЕ. 

оса: 

Ni 

Remove the left side cover 

and set it aside. 

Remove the four plug-in front 
panel securing screws. 

Disconnect the ground cable 
from the Mother board, 

(Figure 1-1). 

Amplifier front panel secur- half way out of the frame and 
ing screws and carefully pull disconnect the ribbon cable 
the Amplifier out. from the rear of the plug-in. 

1.2.6. Insert the Extender board 1.3.5. Carefully slide the plug-in 
between the channel 2 out of the frame and set it 

Amplifier and ADC boards. to the left of the scope. 

1.2.7. Ground the channel 2 Ampli- 
fier board to the plug-in. WARNING: Place the plug-in on a 

nonconductive surface free of 
metal such as solder splashes. 

1.3.6. Reconnect the ribbon cable 

to the rear of the plug-in. 

NOTE: It is not necessary to recon- 
nect the ground cable to the plug-in. 

ӘЛ Cover the plug-in with а 
clean cloth between adjust- 
ments. 
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2.0.0 SET-UP PROCEDURE 

MAINFRAME CONTROLS 207 PLUG-IN 

Power On/Off: ON Storage Control: LIVE 

Vertical Expansion: OFF Retain Reference: OFF 

Horizontal Expansion: OFF Time Per Point: 1015 

Autocenter switch: ON Filter: OFF 

XY/YT switch: ҮТ Range: 2V 

Memory switch: ALL Mode: VAR 

Function switch: RESET NUMERICS Input BNC switches: GND 
DISK DRIVE Trigger Mode: AUTO 

Track Protect switches: Don't Care (9! кА әре; 706 
Semi-Auto/Manual switch: MANUAL ер paure. bus t i f 

Track Segment: MAINFRAME CONTROLLED COS p Quas Mte оза 

Channel 2 switch: ОМ (if adjusting 
channel 2) 

NOTE 1: If the signal generator does 
not have a sync output, place the 
Trigger Source switch to (1). If it 
has a sync output, place the switch 
to EXT and input the sync output to 
the EXT input BNC. 

NOTE 2: The 207 triggers internally 
on the A (*) inputs only. 
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3.0.0. VOLTAGE CHECK 

WARNING: The entire plug-in must 
be recalibrated if any of the 
voltage trimpot settings are 
altered. This procedure must be 
performed by qualified service 
personnel and only after replacing 
components. 

NOTE: Allow the scope to warm up 
15 minutes before proceeding. 

3.1.1. Multimeter range: 0-20 VDC 

3.1.2. Measure the voltage at +5VTP, 

(Figure 3-2). 

3:1,3. 
SPECIFICATION 

(See Figure 3-1) 

Adjust R7 for +5 VDC +1%. 

3.1.4. Multimeter range: 0-40 VDC 

3.1.5. Measure the voltage at *25VTP, 
(Figure 3-2). 

SPECIFICATION 
(See Figure 3-2) 

Adjust R72 for *25 VDC +1% 

3.1.7. Measure the voltage at -25VTP, 
(Figure 3-2). 

SPECIFICATION 
(See Figure 3-2) 

Adjust R74 for -25 VDC +1% 

3.1.6. 

3.1.8. 
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Channel "A" ADC Board 

Figure 3-1 

Stage 3 Stage 2 Stage 1 
(Е mif. 

Figure 3-2 
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4.0.0. ADC GAIN & OFFSET ADJUSTMENTS 

4.1.0. GAIN & OFFSET TEST 

4.1.1. 

12: 

"eds 

US 

221,0. 4» + + > 

+ — су 

|misaligned? 

Range: 1V 

100 kHz Filter switch: ON 

Trigger Mode: NORM 

(+) input switch: DC 

Apply a triangle waveform to 
the (+) input BNC. 
a. Adjust for a one period 

display. 

. Vertical Expansion: X32 
a. Adjust the signal for a 

full screen display. 

If necessary, reposition the 
waveform using the Left/Right 
Cursor paddle. 

. DC Level: Full CCW 

. Slowly adjust the DC Leve] 
control fully clockwise while 
observing for Gain (Figure 
4-1) or Offset (Figure 4-2) 
separations 

Is the 

GAIN 
Perform 

Procedure 
4.2.0. 

Is the 
OFFSET 
misaligned? 

Perform 
Procedure 
4.3.0. 

Skip to 
procedure 
5.0.0, 

Misaligned Offset 

Figure 4-2 
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4.2.0 GAIN ADJUSTMENTS oe 

4.2.1. Input a triangle wave to TRIMPOT 
the channel to be adjusted. STAGE 
a. Adjust for a one period, See Figure 4-3 

full screen display. 

4.2.2. DC Level control: Full CCW ir 
4.2.3. Slowly adjust the DC Level R1 

control in the CW direction R32 
until a full screen triangle 
waveform appears. 

4.2.4. Slowly adjust the trimpot SPECIFICATION 
selected from 4.2.5. (start- 
ing with Stage 4) until a Readjust the same trimpot 
separation appears on the until the separation 
waveform. disappears. 

NOTE: The DC Level control may 
require additional adjustment 4.2.7. Repeat Step 4.2.4 for the 
to isolate separations. next stage. 

Stage 3 Stage 2 Stage 1 
1 

Stage 5 

Figure 4-3 
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4.3.0. 

4.3.1. 

4,3504 

4.3.3. 

КОТЕ: 

OFFSET ADJUSTMENTS 

DC Level control: Full CCW. 

Slowly adjust the DC Level 

control in the CW direction 
until a full screen triangle 
waveform appears. 

Slowly adjust the trimpot 
selected from 4.3.4 (start- 
ing with Stage 5) until a 
separation appears on the 
waveform. 

The DC Level control may 
require additional adjustment 
to isolate separations. 

(= 

4.3.4. 

4.3.5. 

4.3.6. 

Figure 4-4 

TRIMPOT 

See Figure 4-4 
Еа 

SPECIFICATION 

Readjust the same trimpot 
until the separation 
disappears. 

Repeat Steps 4.3.3 for the 
next stage. 

Stage 3 Stage 2 Stage 1 
r 1 1 
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4.4.0. GAIN & OFFSET CONFIRMATIONS 4.5.0. REINSTALLING THE PLUG-IN 

4.4.1. Input the triangle waveform Perform this procedure after the 
to the (*) input BNC and channel 2 ADC Gain & Offset Adjust- 
slowly adjust the DC Level ments have been completed and 

control from full CCW to verified. 
full CW while observing for 

separations. CAUTION: Remove all power from 
( the 2090 before continuing. 

SPECIFICATION 

4.5.1. Disconnect the ribbon cable 
from the rear of the plug-in. 

4.5.2. Carefully slide the plug-in 
half way into the frame and 
reconnect the ribbon cable 
to the rear of the plug-in. 

4.5.3. Reconnect the ground cable 
to the Mother board. 

4.5.4. Secure the plug-in with four 
front panel securing screws. 

4.5.5. Replace the left side cover 
but do not secure. 

4.5.6. Reapply power to the scope. 

Repeat Procedure 4.0.0 if 
separations are seen. 

4.4.3. Disconnect the signal 
generator from the input BNC. 
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5.0.0. MULTIPLEXER PULSE WIDTH ADJUST 

5.1.1. Adjust R4 (Figure 5-2) for 
a pulse width of 300 nS 
(Figure 5-1) at pin 6 of U6 
(Figure 5-2). 

300 nS 

2V/Div 100п5 /Div 

Figure 5-1 

Figure 5-2 
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6.0.0. BALANCE ADJUSTMENTS 

6.1.0. (ғ) INPUT BALANCE 

6.1.1. Filter (A & B) 10 kHz 

6.1.2. Mode switch: AB 

6.1.3. Range switch: 200 mV 

6.1.4. Input BNC switches: GND 

6.1.5. "A" DC Level control: Adjust 
the "A" trace to screen 
center. 

6.1.6 "B" DC Level control: Adjust 

to separate the "A" and "B" 
traces. 

6.1.7. Autocenter switch: Turn on 

(ensure that crosshair is 
centered over the "A" trace), 
and then turn off. 

6.1.8. Vertical Expansion: X32 

6.1.9. Place the Range switch to the 
100 mV position while 
observing the trace for a 
vertical shift. 

` SPECIFICATION 
(See Figure 6-1) 

Adjust R46 until the 
trace is aligned with the | 
Horizontal cursor. 

NOTE Make the first adjustment 
without vertical expansion 
if the shift is excessive. 

6.1.11. Range: 200 mV 

6.1.12. Repeat Steps 6.1.7 through 
6.1.11 until minimum shift- 
ing is achieved. 

6.1.13. Switch through all ranges, 
(except 40, 20, and 10 mV). 

SPECIFICATION 

Minimal shifting should 
be observed in all ranges. 

6.1.14. 

Figure 6-1 
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6.2.0. DIFFERENTIAL BALANCE 

6.2.1. Mode switch: VAR 

6.2.2. Adjust "A" DC Level control 

Sn © О го го гә m су oc + w 

e > | 

. Autocenter: 

. Place the Range switch to the 

to position trace to screen 
center. 

X32 

200 mV 

ON, then OFF. 

Vertical Expansion: 

Range: 

100 mV position while 
observing the trace for a 
vertical shift. 

SPECIFICATION 
(See Figure 6-1) 

Adjust R44 until the trace 
is aligned with the 
Horizontal cursor. 

. Repeat Steps 6.2.4. through 
6.2.7 until minimum shifting 
is achieved. 

.9. Check all ranges (except 40, 
20, 10 mV ranges) for minimal 
shifting. 

- INPUT BALANCE 

Mode switch: AB 

"B" DC Level control: Adjust 
"B" trace to screen center. 

"A" DC Level control: Adjust 
to separate "A" and "B" traces. 

200 ту 

Autocenter switch: Turn on, 

(ensure that crosshair is 
centered over the "B" trace). 

Vertical Expansion: X32 

OFF 

Place the Range switch to the 
100 mV position while 
observing the trace for a 
vertical shift. 

SPECIFICATION 

(See Figure 6-1) 

Adjust R45 until the 
trace is aligned with the 
Horizontal cursor. 

Range: 

Autocenter switch: 

. Repeat Steps 6.3.4 through 
6.3.8 until minimum shifting 
is achieved. 

. Switch through all ranges, 
(except 40, 20, 10 mV). 

SPECIFICATION 

Minimal shifting should 
be observed in all 
ranges. 
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7.0.0. FREQUENCY COMPENSATION ADJUST 

7.1.0. -*1V ADJUST 

7.1.1. Range: 1V 

7.1.2. Time Per Point: 500 nS 

7.1.3. Mode switch: VAR 

7.1.4. Filter (A & B): OFF 

7.1.5. Vertical Expansion: OFF 

7.1.6. (+) Input BNC switch: DC 

7.1.7. Apply а 10 kHz square wave 
to the (*) input BNC using 
the Frequency Compensation 
Network and adjust the wave- 
form's amplitude not to 
exceed 3/4 full screen. 

.8. Autocenter switch: ON (400 _ 

Vertical Expansion: X16 C15 OC12 
© © 

.10. Horizontal Expansion: X8 

114 adiit m fa med ^c ed . . . . = =e = = 

. “O 

SPECIFICATION 

(See Figure 7-1) 

Adjust C15 for minimum 
overshoot or undershoot 
on the negative cycle. 

Figure 7-1 
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Lies 

72% 

ТААР 

To ~ О ی A 

. (*) Input BNC switch: 

. (-) Input BNC switch: DC 

. Vertical Expansion: 

-1Ү ADJUST 

GND 

Apply a 10 kHz square wave 

to the (-) input BNC using 
the Frequency Compensation 
Network and adjust the wave- 
form's amplitude not to 
exceed 3/4 full screen. 

. Autocenter switch: ON 

X16 

. Horizontal Expansion: X8 

SPECIFICATION 
(See Figure 7-1) 

Adjust C12 for minimum 
overshoot or undershoot 
on the negative cycle. 

7.3.0. *10V ADJUST 

7 

7 

7 

rae eiie A ed е . . . Co (о (9 (9 

A 

us 

27 

okt 

2 

д 

~ соу O => 

. Vertical Expansion: 

(-) Input BNC switch: GND 

(+) Input BNC switch: DC 

Apply a 10 kHz square wave 

to the (+) input BNC using 
the Frequency Compensation 
Network and adjust the wave- 
form's amplitude to not 
exceed a 3/4 full screen 
display. 

. Autocenter switch: ON 

X16 

. Horizontal Expansion: X8 

SPECIFICATION 
(See Figure 7-1) 

Adjust C14 for minimum 
overshoot or undershoot 
on the negative cycle. 
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7.4.0. -10V ADJUST 

7.4.1. (*) Input BNC switch: GND 

7.4.2. (-) Input BNC switch: DC 

7.4.3. Apply a 10 kHz square wave 
to the (-) input BNC using 
the Frequency Compensation 
Network and adjust the wave- 
form's amplitude to not 
exceed a 3/4 full screen 
display. 

7.4.4. Autocenter switch: ON 

7.4.5. Vertical Expansion: X16 

7.4.6. Horizontal Expansion: X8 

LOT 

SPECIFICATION 
(See Figure 7-2) 

Adjust C11 for minimum 
overshoot or undershoot 
on the negative cycle. 

Figure 7-2 
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8.0.0. COMMON MODE ADJUSTMENT 

8.1.1. Mode switch: VAR 

8.1.2. Vertical Expansion: OFF 

8.1.3. Horizontal Expansion: OFF 

8.1.4. Apply a 10 kHz square wave 

to the (-) input BNC and 
adjust the waveform's 
amplitude for a 3/4 full 
Screen display. 

NOTE: The Offset and Trigger Level 
controls may require adjustment. 

8.1.5. (*) Input BNC switch: DC 

8.1.6. Apply the same signal to the 
(*) input BNC. 

NOTE: The signal should be input to 
the (+) and (-) inputs at 
this point. 

8.1.7. Vertical Expansion: X32 

8.1.8. Horizontal Expansion: X8 

8.1.9 
SPECIFICATION 
(Figure 8-1) 

Adjust R32 for the best 
straight line. 

Figure 8-1 
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9.0.0. GAIN ADJUSTMENTS 

hr ЕМ. O CAR Ld | IS Әл,» Мс AC 4a De CE oT ] ‚ез == з = = = | 24 тұ "Аа КТЫ. | du 23 ; 

.0. 

1 

2 

2: 

.4. 

5 

6 

7 

8 

NOTE 

(*) INPUT (A) 

Multimeter range: 0-4V 

Mode: VAR 

Filter (A & B): 10KHz 

(*) Input: DC 

(-) Input: GND 

Time Per Point: 5 mS 

Memory Group: 01 

Place the Range switch to 
the position selected from 
9.1.9. (starting with the 
1V range) and continue. 

. Apply a 0.2 Hz Square wave 
signal to the (*) input BNC 
and adjust the waveform's 
amplitude for a 3/4 full 
screen display. 

The Offset and Trigger Level 
controls may require adjust- 
ment. 

9.1.11. 

9.1.12. 

NOTE: 

9.1.13. 

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

Press the HOLD NEXT button. 

Wait until the waveform has 

been stored, (Hold Last LED 
illuminated only) before 
continuing. 

Autocenter switch: ON 
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9.1.14. Vertical Expansion: X64 

NOTE: Several levels of data 

points will be displayed 
due to a certain amount of % Error 
"noise," (Figure 9-1). 

9.1.15. Position the crosshair 

over the level with the 

PERCENT ERROR EQUATION 

Equation #1 

ТЫНҒАН ju data points, V = Voltage (Vpp) reading on scope. 
(Figure 9-2). Vs - Standard meter voltage reading. 

9.1.16. Vertical Expansion: OFF Vfs - Volts Full Scale range x 2.048. 

9.1.17. Function switch: RESET о, Vfs = 2x 2.048 = 4.096V.) 
9.1.18. Depress the Execute button. 

a. The Time and Voltage 
Numerics indicate zero. 

9.1.19. Position the crosshair to 
the opposite peak of the 
waveform. 

9.1.20. Vertical Expansion: X64 

9.1.21. Position the crosshair over 
the level with the majority 
of data points and record 
the peak-to-peak voltage. 15.971mS 815.8625ту 

9.1.22. Compute the Percent Error, i 

(Equation #1). Figure 9-1 

9.1.23 
' SPECIFICATION 

The percent error should 
be less than those 
listed in 9.1.24 for 
the range being adjusted. 

PERCENT ERROR 
15.871mS 588. даадту 

Less than 0.2% 
Figure 9-2 

Less than 1.52 



5-24 | (207) Gain Calibration cont. 

9.1.25. Adjust the trimpot selected 
from 9.1.26 for the range 
being adjusted until the 
Percent Error specification 
(9.1.23.) is met. 

971,20. 

| (Figure 9-3) | 9-3) 

Pim 

9.2.0. - INPUT (B) 

» IMPORTANT: The display of the (-) 
Input (B) calibration signal м111 
have two traces. Ensure that the 
Scope measurement is from the Square 
wave's peak-to-peak signal and not 
from the (A) trace. 

9.2.1. (*) Input switch: GND 

9.2.2. (-) Input switch: DC Figure 9-3 

9.2.3. Mode switch: AB 

9.2.4. Move the Square wave input 
'signal from the (*) input 
BNC to the (-) input BNC. 

9.2.5. Repeat Procedure 9.1.0, 
Steps 9.1.10 through 9.1.24 
for the (-) Input adjustment. 

NOTE: Substitute the following 
trimpot adjustments for 
Step 9.1.25. 

| (Figure 9-3) | 9-3) 

ENS 

9.2.5 
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10.0.0. INPUT CAPACITANCE 

10.1.0. (*) INPUT BNC 

10.1.1. Mode switch: VAR 

10.1.2. Range switch: 100mV 

10.1.3. (-) Input switch: GND 

10.1.4. (*) Input switch: DC 

10.1.5. Filter (A & B): OFF (Note 1) 

Note 1: On earlier models, place 

the Filter switch to the 
1000 KHz position. 

10.1.6. Time Per Point: 500nS 

10.1.7. Autocenter switch: ON 

10.1.8. Memory switch: ALL 

10.1.9. Apply a 10 KHz Square wave 
to the (+) input BNC using 
the Input Capacitance 
Network and adjust the 
waveform's amplitude for a 
3/4 full screen display. 

10.1.10. Horizontal Expansion: X16 

SAX 119 in Ref š ON 10.1.11. Retain Reference Figure 10-1 

10.1.12. Range: 1V 

10.1.13. Adjust the input signal's 
amplitude to match the 
amplitude of the retained 
waveform. 

10.1.14. Vertical Expansion: X8 

1011.15; 
SPECIFICATION 
(Figure 10-1) 

Adjust C21 until the 
slopes of both waveforms 
match. 
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10.2.0. (-) INPUT BNC 

10.2.1. Retain Reference: OFF 

10.2.2. Horizontal Expansion: OFF 

10.2.3. Vertical Expansion: OFF 

10.2.4. Range: 100mV 

10.2.5. (+) Input: GND 

10.2.6. (-) Input: DC 

10.2.7. Remove the square wave 
signal from the (*) input 
BNC and apply it to the (-) 
input BNC using the Input 
Capacitance Network. Adjust 
the square wave's amplitude 
for a 3/4 full screen 
display. 

10.2.8. Horizontal Expansion: X16 

10.2.9. Retain Reference: ON 

10.2.10. Range: 1V 

10.2.11. Adjust the input signal's 
amplitude to match the 
amplitude of the retained 
waveform. 

SPECIFICATION 
(Figure 10-2) 

Figure 10-2 

10:2 és 

Adjust C19 until the 
slopes of both waveforms 
match. 

10.2.13. Remove the input signal and 
Input Capacitance Network 
from the (-) input BNC. 
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11.0.0. TIME BASE CHECK 

NOTE: No adjustments are performed 11.2.1. Measure the frequency (Time 
in this test. The oscillator Base) at IC32, Pin 2, (Figure 
circuitry will require repair if 11-1). 
Specification 12.2.2 is not met. 
Use a calibrated digital frequency 
counter. 

11.1.1. Turn on the 2090 and allow 
it to warm up. 

31,222: 
SPECIFICATION 

The measured frequency 
Should be no greater than 
20.005 MHz or less than 
19.995 MHz CAUTION: Carefully perform the 

next step to prevent shorting the 
probe to other pins or traces. 

Figure 11-1 
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12.0.0. OSCILLOSCOPE REASSEMBLY 

WARNING: Remove all power from 
the 2090 before continuing. 

» IMPORTANT: Perform this procedure 
after both channel 1 and channel 2 
adjustments have been completed. 

12.1.1. 

12.1.2. 

12.1.3. 

Reinstall the channel 2 
Amplifier board and reconnect 
the Amplifier to Mother board 
ground. 

Replace the two Amplifier 
front panel securing screws. 

Reinstall the channel 1 
Amplifier board. 

12.1.4. 

12.1.5. 

12.1.6. 

12.1.7. 

Reinstall the channel 1 
Amplifier board and 
reconnect the Amplifier to 
Mother board ground. 

Replace the two Amplifier 
front panel securing screws. 

Ensure that the ribbon cable 
is connected to the rear of 

the plug-in and the ground 
cable is connected to the 
Mother board. 

Replace the left side cover 
on the oscilloscope. 
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MNEMONICS DEFINITIONS 

DEF INITION | MNEMOMIC | DEF INITION 

Signal Stays On Board I/0 Input/Output 
Analog-To-Digital Converter MEM Memory 
Control MF Mainframe 
Connector Ри Plug-in 
External STORE CONT Storage Control 
Front Panel TRIG Trigger 

NOTE: The (-) sign at the end of a mnemonic identifies a negated command. 

For example, RESET- - RESET 
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MNEMONIC NAME ORIGINATES DESTINATION 

01 thru 04 9900 Clock Phases DISK MAIN ------ Ж 
1/0 СРО coss 2081/2082 

1CS- Chip 1 Select 207 MEMORY ----- * 
1RW- Read Write 207 MEMORY ----- * 
2CS- Chip 2 Select 207 MEMORY ----- * 
2CH Two Channel 207 CONTROL ---- * 
2 CH Two Channels 201 CONTROL .... INPUT/OUTPUT 

206 CONTROL ---- * 
2RW- Read Write 207 MEMORY ----- * 
-2V REF -2 Volt Reference 205-A ADC ------ * 
3CS- Chip 3 Select 207 MEMORY ----- * 
3RW- Read Write 207 MEMORY ----- * 
4CS- Chip 4 Select 207 MEMORY ----- ж 
4RW- Read Write 207 MEMORY ----- * 
4MHz Clock Freq. (Same as CLOK 1) PLUG-IN CONTROL- INPUT/OUTPUT 
4MHZ Clock Freq. 205A MEMORY ---- 205A CONTROL 
A TRIG Channel A Internal Trigger 204A ADC ------- 204A TRIGGER 
AA- Address Advance INPUT/OUTPUT --- * 
AADCLK Channel A ADC Clock 205A MEMORY ---- 205A ADC 
AAS Advance Scratchpad Address 201 CONTROL ----- * 
AC SW Autocenter Switch MAINFRAME FP --- MAINFRAME 
АС1 Address Control Bit 1 DISK MAIN ------ INPUT/OUTPUT 
АС1- Address Control Bit 1 1/0 CPU -------- INPUT/OUTPUT 

EXT CONNECTOR .. INPUT/OUTPUT 
АС2 Address Control Bit 2 DISK MAIN ------ INPUT/OUTPUT 
AC2- Address Control Bit 2 INPUT/OUTPUT --- INPUT/OUTPUT 

EXT CONNECTOR .. INPUT/OUTPUT 
ADCCLK ADC Clock 205A MEMORY ---- * 
ADDQ Advance Address by Quarters INPUT/OUTPUT --- * 
ADD1 Advance Address by One INPUT/OUTPUT --- * 
AL Channel A Lower 1K 204A MEMORY ---- * 
AN2,3,6,8 Channel A Normalization Bits 204A ADC ------- 204A MEMORY 
AREF Channel A Reference 205A MEMORY ---- 205A CONTROL 
ASA Advance Scratchpad Address 206 CONTROL ---- 206 MEMORY 

207 CONTROL .... 207 MEMORY 
ASW Channel A On/Off Switch 201 STORE CONT . CONTROL 

204A MEMORY ... 
206 STORE CONT - 
207 STORE CONT 
207 STORE CONT 

"s 

206 CONTROL 
. 207 MEMORY 
. 207 CONTROL 
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MNEMONIC NAME ORIGINATES DESTINATION 

ATN Attention IEEE CONNECTOR - 2081 

ATNI Internal Attention In 2081 ----------- * 
ATRK/RELSW Advance Track or Relsw EXT CONNECTOR -- INPUT/OUTPUT 
ATRK/RELSW- Advance Track or Relsw 1/0 CPU -------- INPUT/OUTPUT 
AU Channel A Upper 1K 204A MEMORY ---- * 
AUTO Auto Trigger Mode ZO LIMOTHE Rs. ЕК x 

204A CONTROL ... 204A TRIGGER 
206 FRONT PANEL- 206 MOTHER 

AXA Advance PL Address Counter 206 CONTROL ---- * 
207 CONTROLS 

AXA- Advance PL Address Counter 207 CONTROL ---- * 
В SEE Select CH B Normalization 201 CONTROL ---- 201 MOTHER 
B TRIG Channel B Internal Trigger 204A ADC ------- 204A TRIGGER 
BADCLK Channel B ADC Clock 205A MEMORY ---- 205A ADC 
BCO thru BC2 Bus Control Bits O thru 2 MAINFRAME ------ Ж 

ВЕК 
BL 
BLANK- 
BN2,3,6,8 
BREF 
BSW 

BU 
BUSS O thru 11 

BUSSO thru 11 

CO thru C3 
C1 thru C4 

CFFJ 
CH A INT TRIG 
CH B INT TRIG 
CHA 
CHB 
CIL- 
CLK1 

Channel B Data Enable 
Channel B Lower 1K 
Display Blanking 
Channel B Normalization Bits 
Channel B Reference 
Channel B On/Off Switch 

Channel B Upper ІК 
Mainframe Bus 

Plug-in Bus 

2901 Command Code 
Timing Signals 

Clear Flip Flop Jump 
Channel A Internal Trigger 
Channel B Internal Trigger 
Channel A On 
Channel B On 
Clock Input Latch 
Clock 1 

205A CONTROL --- 
204A MEMORY ---- 
MAINFRAME 
204A ADC ------- 
205A MEMORY ---- 
201 STORE CONT . 
204A MEMORY .... 
206 STORE CONT - 
207 STORE CONT 
204A MEMORY ---- 
MAINFRAME ------ 
205A CONTROL ... 
207 MEMORY ..... 
PLUG-IN CONTROL- 
INPUT/OUTPUT ... 
MAINFRAME 
206 CONTROL ---- 
207 CONTROL .... 
INPUT /OUTPUT === 
207 AMP 
207 AMP 
205A MEMORY ---- 
205A MEMORY ---- 
INPUT/OUTPUT --- 
205A CONTROL --- 

205A MEMORY 
* 

BLANKING 
204A MEMORY 
205A CONTROL 
201 CONTROL 
* 

206 CONTROL 
. 207 CONTROL 

* 

MAINFRAME MEM 
MAINFRAME MEM 
MAINFRAME MEM 
MAINFRAME MEM 
MAINFRAME MEM 
* 

* 

* 

* 

207 MOTHER 
207 MOTHER 
205A CONTROL 
205A CONTROL 
* 

MAINFRAME MEM 
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MNEMONIC 

CLOK A- 
CLOK XA- 

CLOK 1 
CLOK 1 13 
CLR TIMER 
COL 
CONT SWP 

COUNT 13- 
CRL 
CRUCLK 
CRUIN 

CRUOUT 

CTLI 
CTLO- 
00 - 07 

01 - De 
D R/W- 

D W/R- 
DAB ` 
DACI- 
DACO- 
DATA E 
DAV 
DAVI- 
DAVO 
DBIN 

DEC12 

MF Address Clock 

Plug-in Address Clock 

Clock 1 (4MHz) 
Clock 1 (4MHz) 
Clear Timer 
Clock Output Latch 
Continuous Sweep 

Count 13 
Cursor Lock 
9900 CRU Clock 
9900 CRU In 

9900 CRU Out 

Changes to (I/O ACTIVE-) 
Control Line O 
Data 0 - Data 7 

Clock 
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 
9900 Data Bus In 

Decision 1 and 2 

ORIGINATES 

MAINFRAME ------ 
PLUG-IN CONTROL- 
201 CONTROL .... 
204A CONTROL ... 
206 CONTROL .... 
PLUG-IN CONTROL- 
206 CONTROL----- 
DISK MAIN ------ 
INPUT/OUTPUT --- 
206 CONTROL ---- 
207 CONTROL .... 
DISK MAIN ------ 
204A TRIGGER --- 
DISK MAIN ------ 
DISK MAIN ------ 
2001. АЕО 
2002: оны а 

201E EO 
IS CR 
НР. CABLE een 
НР CABLE «awasna 
205A ADC ------- 
205A ADC ....... 

DISK MAIN ------ 
INPUT/OUTPUT --- 
Н 
2081 ss asss 
201 CONTROL ---- 
EXT, ТЕРЕ азда 

201 CONTROL ---- 
201 CONTROL .... 

DESTINATION 

* 

INPUT/OUTPUT 
MAINFRAME MEM 
MAINFRAME MEM 
MAINFRAME MEM 
MAINFRAME MEM 

204A CONTROL 
* 

* 

1/0 CPU 
I/0 CPU 
* 

1/0 CPU 
1/0 CPU 
2085N 
2085N 
205A CONTROL 
205A MEMORY 
* 

MAINFRAME MEM 
INPUT /OUTPUT 
INPUT /OUTPUT 
INPUT /OUTPUT 
* 

* 

* 

201 MOTHER 
2081 
* 

* 

2081, 2082 
* 

201 MOTHER 
201 ADC 



Mnemonics cont. | 7-5 

MNEMONIC NAME ORIGINATES DESTINATION 

DEC34 Decision 3 and 4 201 CONTROL ---- 201 MOTHER 
201 CONTROL .... 201 ADC 

DEC56 Decision 5 and 6 201 CONTROL ---- 201 MOTHER 
201 CONTROL .... 201 ADC 

DEN- Data Enable (same as INT-) 206 CONTROL ---- * 
207 CONTROL .... 207 MEMORY 

DEPSYNC Delayed ECL Pulsed Sync 205A MEMORY ---- * 
DI O - DI 11 Data In 2085N ---------- INPUT/OUTPUT 
DIRECTION- Floppy Head Direction DISK MAIN ------ FLOPPY 
DISK ACTIVE Disk Active DISK MAIN ------ ELOPPYSEP. 

DISK MAIN en... 1/0 CPU 
ENPUT/OUTPUT ... 1/0 CPU 

DISK ACTIVE- Disk Active DISK MAIN ------ INPUT/OUTPUT 
DISK ERROR- Disk-Error DISK MAIN ------ 1/0 CPU 

DISKOMAIN ER... INPUT/OUTPUT 
DISK PROTECTED Disk Protected DISK MAIN ------ FLOPPY FP 
DISK/PL- Disk/Plug-in INPUT/OUTPUT --- * 
000-0011 Data Out INPUT/OUTPUT --- 2085N 
DOT Numeric Display Dot MAINFRAME ------ Ж 
DOWN- Vertical Cursor Down MAINFRAME FP --- MAINFRAME 
DR Becomes DUMP RET 207 CONTROL ---- * 
DRCS- Disk Request Continuous Sweep DISK MAIN ------ INPUT/OUTPUT 
DSEPCLK Disk Separate Clock 205A MEMORY ---- * 
DUMP RET Dump Return 206 CONTROL ---- * 

207 CONTROL 2225 
DUMP Dump 201 CONTROL ---- * 

206 CONTRO cc A 
207 CONTROLA LS... 5 

DUMP- Dump 207 CONTROL ---- * 
DWELL Internal Sample Clock 206 CONTROL ---- * 

20 CONTRO a 
DXADON Delayed Plug-in Add. Cnt Done 205A MEMORY ---- * 
E-2 Enable Divided by Two 205A MEMORY ---- * 
Е100+ Enable 100MHz 205A MEMORY ---- * 
EAACLK External Address Advance Clock 205A MEMORY ---- * 
EAUTO ECL Auto 205A CONTROL --- * 
EB ECL B Channel Data Enable 205A MEMORY ---- * 
EB- ECL B Channel Data Enable 205A MEMORY ---- * 
EC- Enable Clear INPUT/OUTPUT --- * 
EDUMP ECL Dump 205A CONTROL --- * 
EDUMP ECL Dump 205A MEMORY ---- * 
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MNEMONIC NAME ORIGINATES DESTINATION 

EDUMP- ECL Dump 205A MEMORY ---- * 
EDWELL ECL Dwell 205A MEMORY ---- * 
EDDWELL ECL Dwell 205A MEMORY ---- * 
EEAA- ECL External Address Advance 205A MEMORY ---- * 
EL- Enable Load INPUT/OUTPUT --- * 
ELEFT ECL Left 205A MEMORY ---- * 
ELXA ECL Load Plug-in Add. Counter 205A CONTROL --- * 
EMID- ECL Mid 205A MEMORY ---- * 
EN SHIFT COUNT Enable Shift Count DISK MAIN ------ * 
EN WAIT Enable Wait DISK MAIN ------ * 
EOC End 0f Conversation 206 PL CONTROL - * 

207 PL CONTROL . * 
EOI End Or Identify EXT IEEE ------- 2081 
EOII Internal End Or Identify In 2081 ----------- * 
EOIO Internal End Or Identify Out 2081 ----------- * 
EP External Pulse 206 MOTHER ----- 206 CONTROL 

207 MOTHER ..... 207 CONTROL 
204A TRIGGER ... * 

EPRETRIG External Pretrigger 205A CONTROL --- * 
EPSYNC ECL Plug-in Sync 205A MEMORY ---- * 
EPSYNC- ECL Plug-in Sync 205A MEMORY ---- * 
ERIGHT ECL Right 205A MEMORY ---- * 
ESADCLK ECL Scratch Add. Cntr. Clock 205A MEMORY ---- * 
ESYNC ECL Sync 205A MEMORY ---- * 
ETRIG ECL Trigger 205A CONTROL --- 205A MEMORY 
EX Execute MAINFRAME FP --- MAINFRAME 
EX- Execute MAINFRAME ------ MAINFRAME FP 
EXACLK ECL Plug-in Add. Counter Clock 205A MEMORY ---- 205A CONTROL 
EXADCLK ECL X Address Clock 205A CONTROL --- * 
EXADON ECL Plug-in Add. Counter Done 205A CONTROL --- 205A MEMORY 
EXADON- ECL Plug-in Add. Counter Done 205A CONTROL --- * 
EXALDCLK ECL Plug-in Add. Cnt Load Clock 205A CONTROL --- * 
ЕХАОМЕ ' - ECL Plug-in Add. Cntr Overflow 205A CONTROL --- * 
EXAOVF ECL Plug-in Add. Cntr Overflow 205A CONTROL --- * 
EXAOVF - ECL Plug-in Add. Cntr Overflow 205A CONTROL --- * 
EXAUP ECL Plug-in Add. Counter Up 205A CONTROL --- * 
EXTRIG External Trigger 205A CONTROL --- * 
РР оО Front Panel LED (On/Off) MAINFRAME ------ MAINFRAME FP 
FAIL- Fail DES MATH woe one * 
FAST- Fast 206 CONTROL ---- 206 MEMORY 

207 CONTROL .... 207 MEMORY 
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MNEMONIC NAME ORIGINATES DESTINATION 

FGO thru FG2 Forced Memory Group 206 CONTROL ---- * 
207 CONTROLS US 

FNO thru FN2 Function Switch MAINFRAME FP --- MAINFRAME 
FORCE XA Force Plug-in Address Counter 201 CONTROL ---- * 
60 thru 62 Memory Group Switch MAINFRAME FP --- MAINFRAME 

MAINFRAME FP ... 201 CONTROL 
MAINFRAME FP ... 204A CONTROL 
MAINFRAME FP ... 205A CONTROL 
MAINFRAME FP ... 206 CONTROL 
MAINFRAME FP ... 207 CONTROL 
MAINFRAME FP ... INPUT/OUTPUT 
MAINFRAME FP ... DISK MAIN 

50/Т0 Memory Group or Track Select INPUT/OUTPUT --- I/O CPU 
‚ INPUT/OUTPUT ... I/O DRIVER 

G1/T1 Memory Group or Track Select INPUT/OUTPUT --- 1/0 CPU 
INPUT/OUTPUT ... I/O DRIVER 

G2/T2 Memory Group or Track Select INPUT/OUTPUT --- 1/0 CPU 
INPUT/OUTPUT ... I/O DRIVER 

H D/A Horizontal DAC Output MAINFRAME ------ BLANKING 
H LAST- Hold Last REMOTE CONN ---- MAINFRAME 
H NEXT- Hold Next REMOTE CONN ---- MAINFRAME 
HALT- Halt DISK MAIN ------ * 
HEAD LOAD- Floppy Head Load DISK MAIN ------ FLOPPY 
HEXO thru HEX2 Horizontal Expansion Switch MAINFRAME FP --- MAINFRAME 
H.K. Horizontal Cursor 207 CONTROL ---- * 
H.K.- Horizontal Cursor MAINFRAME ------ 206 CONTROL 
HK- Horizontal Cursor 205A CONTROL --- * 
HKEN- Horizontal Cursor Enable 205A CONTROL --- * 
НКО thru HK11 Horizontal Cursor Bits 1 - 11 205A CONTROL --- * 

206 CONTROLS a... A 
207%СОМІКО ЕКШЕ 

HLAST- Hold Last Button 205A STORE CONT- * 
HNO thru HN9 Horizontal Normalization 201 CONTROL ---- * 

205ASCONTROE 0.0.2 
207 Е 8 

HN12-15 Horizontal Normalization 205A CONTROL --- * 
HN- % 207 CONTROL ---- * 
HNEXT- Hold Next Button 205A STORE CONT- * 
HOLD Hold 201 CONTROL ---- 201 ADC 
HOLD- Hold INPUT/OUTPUT --- * 
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MNEMONIC NAME ORIGINATES DESTINATION 

HOLD LAST Same as (H LAST-) 201 STORE CONT - 201 CONTROL 
204A STORE CONT. 204A CONTROL 
206 STORE CONT . 206 CONTROL 
INPUT/OUTPUT ... DISK MAIN 
INPUT/OUTPUT ... PL CONNECTOR 
2081/2082 ...... 1/0 CPU 

HOLD NEXT Same as (H NEXT-) 201 STORE CONT - 201 CONTROL 
204A STORE CONT. 201 CONTROL 
206 STORE CONT . 206 CONTROL 
INPUT/OUTPUT ... DISK MAIN 
INPUT/OUTPUT ... PL CONNECTOR 
2001/2082: ons. 1/0 CPU 

I TRIG Internal Trigger 201 АБС -------- 201 MOTHER 
IO thru I8 2901 Instruction MAINFRAME ------ ж 
IAO thru IA8 Program Prom Address MAINFRAME ------ * 
IFC Interface Clear IEEE CONNECTOR - 2081 
INDEX- Floppy Generated Index Pulse FLOPPY --------- DISK MAIN 
INDEX P Index Pulse DISK MAIN ------ * 
INT- Same as (PL INT-) INPUT/OUTPUT --- PL CONNECTOR 

201 CONTROL .... * 
204A CONTROL ... * 
206 CONTROL .... * 

INTR DISK- Interrupt Disk I/0 CPU -------- * 
INTR LIVE- Interrupt Live I/0 CPU -------- * 
ІМТІ thru INT4 Interrupt 1-4 2081/2082 ------ 1/0 CPU 
I/0- Becomes (D R/W- or N R/W-) 2085N ---------- INPUT /OUTPUT 
1/0 ACTIVE 1/0 Active INPUT /OUTPUT --- DISK MAIN 
1/0 ACTIVE В 1/0 Active Buffered DISK MAIN ------ FLOPPY FP 
1/0 ACTIVE- I/0 Active 2085N ---------- INPUT /OUTPUT 

| 2081/2082 Ea 1/0 СРЏ 
I/0. CPU S s INPUT /OUTPUT 

1/0 FLAG 1/0 Flag INPUT/OUTPUT --- DISK MAIN 
INPUT/OUTPUT ... 1/0 CPU 

1/0 FLAG- 1/0 Flag I/0 DRIVER ----- 2085N 
I/O'LTTE Execute LED MAINFRAME ------ MAINFRAME FP 
1/0 RCS- I/0 Request Continuous Sweep I/0 DRIVER ----- INPUT /OUTPUT 

LO CPU УИС INPUT /OUTPUT 
1/0 STEP 1/0 Step DISK MAIN ------ INPUT /OUTPUT 
1/0 STEP- 1/0 Step I/0 CPU -------- INPUT/OUTPUT 

I/0 DRIVER ..... INPUT /OUTPUT 
JO thru J3 MF Jump Codes MAINFRAME ------ * 
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DESTINATION 

+» + * 

MNEMONIC NAME ORIGINATES 
нь e ER EIE eee er NAےس = = ا  

JUMP- JUMP MAINFRAME ------ 
K2 thru K11 MF Constants MAINFRAME ------ 
LAJ- Load Address Jump INPUT/OUTPUT --- 
LAST Hold Last 205A CONTROL --- 
LCSA- Left Chip Select Channel A 205A MEMORY ---- 
LCSB- Left Chip Select Channel B 205A MEMORY ---- 
LED1 thru LED8 
LEFT- 
LISTEN 
LIVE B- 

LIVE 

LIVE B- 
LOAD- 

LOAD/SHIFT- 
LOCK- 
LOOP 

LWEN- 
MCK 
MDP- 
MEME N- 

MEX 
MF - PL 

MF CLOK- 
MF INT- 
MF R/W- 
MFBC- 

Floppy Track LEDs 
Horizontal Cursor Left 
Listen 

Buffered Live 

Live Mode 

Buffered Live 
Load 

Load/Shift 
Lock Switch 

Loop 

Left Write Enable 
Memory Clock 
Memory Disk Protected 
Memory Enable 

Memory Execute 
Mainframe To Plug-in 

Mainframe Clock 
Mainframe Interrupt 
Mainframe Read/Write 
Mainframe Bus Control 

DISK MAIN ------ 
MAINFRAME FP --- 
2081 ----------- 
INPUT/OUTPUT --- 
INPUT/OUTPUT ... 
ТО DRIVER: "J... 
PL CONNECTOR --- 
201 CONTRO 255. 
204A CONTROL ... 
205A CONTROL ... 
206 CONTROL .... 
207 CONTROL ces 
207 CONTROL .... 
I/0 DRIVER ----- 
206 CONTROL ---- 
207 CONTROL ... 
INPUT/OUTPUT ... 
DISK MAIN ------ 
205A CONTROL --- 
206 CONTROL ---- 
207 CONTROL .... 
205A MEMORY ---- 
204A CONTROL --- 
FLOPPY --------- 
DISK MAIN ------ 
УЙ CPU ы 
204A CONTROL --- 
INPUT/OUTPUT --- 
205A CONTROL ... 
206 CONTROL .... 
207 CONTROL .... 
MF MEMORY ------ 
MAINFRAME ------ 
MAINFRAME ------ 
MAINFRAME ------ 

FLOPPY FP 
MAINFRAME 
* 

DISK MAIN 
І/0 DRIVER 
2085N 
INPUT/OUTPUT 
201 MOTHER 
204A MOTHER 
* 

206 MOTHER 
207 MOTHER 
* 

2085N 
206 ADC 

. 207 ADC 
* 

* 

* 

204A MEMORY 
DISK MEMORY 
* 

* 

204A MEMORY 
MAINFRAME MEM 
* 

MAINFRAME MEM 
MAINFRAME MEM 
MAINFRAME 
MAINFRAME MEM 
MAINFRAME MEM 
MAINFRAME MEM 
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MNEMONIC NAME ORIGINATES DESTINATION 

MFBCN- MF Bus Control Normalization MAINFRAME ------ MAINFRAME MEM 
MFN R/W- MF Normalization Read/Write MAINFRAME ------ MAINFRAME MEM 
MGO & MGl Memory Group Bits 0 & 1 201 CONTROL ---- * 

205A CONTROL ... * 
206 CONTROL .... * 
207 CONTROL .... * 

MID Mid Signal Trigger 201 MOTHER ----- 201 CONTROL 
204A MOTHER .... * 
206 MOTHER ..... 206 CONTROL 
207 MOTHER У: 207 CONTROL 

MID SW Mid Cursor Trigger Switch 201 MOTHER ----- 201 CONTROL 
MOTOR ON- Floppy Motor On DISK MAIN ------ FLOPPY 
МЕЈ thru MR4 Memory Register 1,2,3,4 1/0 CPU -------- 2081 
MR1- Memory Register 1 DISK MAIN ------ * 
MRO Memory Register 0 DISK MAIN ------ * 
MRO B- Buffered Memory Register 0 DISK MAIN ------ * 
MRX- Memory Register DISK MAIN ------ * 
MSWP- Memory Sweep 206 CONTROL ---- * 

207 CONTROL .... 207 MOTHER 
MUX Multiplexer 207 AMP -------- 207 CONTROL 
N2,N3,N6,N8 Normalization Bits 201 ADC -------- * 

200 AMP dove pde * 
207 MOTHER ..... 201 CONTROL 

N SEL Normalization Select 206 MEMORY ----- 206 MOTHER 
207 MEMORY ..... 207 MOTHER 

N W/R- Normalization DISK MAIN ------ INPUT /OUTPUT 
NA2,NA3,NA6,NA8 Channel A Normalization Bits 201 ADC -------- 201 MOTHER 
NB2,NB3,NB6,NB8 Channel В Normalization Bits 201 ADC -------- 201 MOTHER 
N.C. No Connection (Not a Signal) 205A CONTROL --- * 
NC No Connection (Not a Signal) 205A CONTROL --- * 
NEXT Next 201 CONTROL ---- * 

205A CONTROL --- * 
NI Normalization In I/0 DRIVER ----- INPUT /OUTPUT 
NO Normalization Out INPUT/OUTPUT --- I/O CPU 
NO-OP No Operation MAINFRAME ------ * 
NORM Normal 205A CONTROL --- * 
NRFD Not Ready For Data IEEE CONNECTOR - 2081 
NSEL Normalization Select 207 MEMORY ----- * 
ON LINE RS232 On Line 2082 ----------- * 
ONE Logic One 205A MEMORY ---- * 
OVR 2901 Overflow  . . ~~~ MAINFRAME ------ * MAINFRAME 
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Pl thru P8 Track LEDs FLOPPY FP ------ DISK MAIN 
PISPZ.PS.P4 Timing Signals 206 CONTROL ---- 206 ADC 

ZOPSCONEROISE ru 
РАВ P4 Buffered 207 ADC -------- * 
Р7 Timing Signa] 206 CONTROL ---- 206 ADC 
PCE- Plug-in Control Enable INPUT/OUTPUT --- * 
PCTL- Becomes (1/0 STEP-) HP CABLE ------- 2085N 
PEN H Horizontal Pen Output MAINFRAME ------ REAR BNC 
PEN V Vertical Pen Output MAINFRAME ------ REAR BNC 
PFLG Becomes (I/O FLAG-) HP CABLE ------- 2085N 
PL BUSY Plug-in Busy 206 CONTROL ---- INPUT/OUTPUT 

207 CONTROL .... INPUT/OUTPUT 
PL INT- Plug-in Interrupt (See INT-) PL CONNECTOR --- MAINFRAME MEM 
PLINT- Plug-in Interrupt 205A CONTROL --- * 
PL NORM Plug-in Normalization PLUG-IN CONTROL- MAINFRAME MEM 

207 CONTROL .... MAINFRAME MEM 
PL NR/W- PL Normalization Read/Write INPUT/OUTPUT --- MAINFRAME MEM 

MAINFRAME ...... MAINFRAME MEM 
DISK МА. MAINFRAME MEM 
PLUG-IN CONTROL. INPUT/OUTPUT 
ЕЛОЕБСРІН S 5 INPUT/OUTPUT 
ОВНС INPUT/OUTPUT 

PLNR/W- PL Normalization Read/Write 205A CONTROL --- * 
PL R/W- Plug-in Read/Write PLUG-IN CONTROL- MAINFRAME 
PLR/W- Plug-in Read/Write 205A CONTROL --- * 
PL/DISK- Plug-in/Disk I/0 DRIVER ----- INPUT/OUTPUT 

1/0  GPU АН xe INPUT/OUTPUT 
2085N ee INPUT/OUTPUT 

PLBC- Plug-in Bus Control 201 CONTROL ---- MAINFRAME MEM 
PLJ2- & PLJ3- Plug-in Jump 2 & 3 MAINFRAME ------ Not Used 
PLP- Parallel Load Pulse DISK MAIN ------ ts 
PP Timing Signal 207 CONTROL ---- * 
PP- Timing Signal 206 CONTROL ---- * 

207 CONTROLA ОЗ С 
PRESET- Preset HP CABLE ------- * 
PRETRIG Pretrigger 205A CONTROL --- * 
PSTS- Becomes (DISK ACTIVE-) HP CABLE ------- 2085N 
QSWP1 Quick Sweep 1 206 CONTROL ---- * 

QSWP1- Quick Sweep 1 
207 CONTROLA 
207 CONTROL ---- 
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RAM CE- RAM Chip Enable DISK MAIN ------ * 
1/0 CPUC * 

RCFF- Reset Clear Flip Flop INPUT/OUTPUT --- * 
RCL- Floppy Recall FLOPPY FP ------ DISK MAIN 

INPUT/OUTPUT ... DISK MAIN 
RCS Request Continuous Sweep INPUT/OUTPUT --- * 
RCS- Request Continuous Sweep INPUT/OUTPUT --- 206 CONTROL 

INPUT/OUTPUT ... 207 AMP 
INPUT/OUTPUT ... 207 CONTROL 
INPUT/OUTPUT ... 201 CONTROL 

RCSA- Right Chip Select Channel A 205A MEMORY ---- * 
RCSB- Right Chip Select Channel B 205A MEMORY ---- * 
RD/WR- Read/Wri te 205A CONTROL --- * 
RE Read Enable DISK MAIN ------ ж 
READ DATA- Read Floppy Data FLOPPY --------- DISK MAIN 
READ EN Read Enable DISK MAIN ------ * 
READY Ready DISK MAIN ------ * 
RELSW- Release Switch (Live Mode) REMOTE CONN ---- MAINFRAME 

DISK MAIN ...... INPUT/OUTPUT 
STORE CONT ..... PL CONTROL 
204A TRIGGER ... * 
205A STORE CONT. * 
206 STORE CONT . 206 MOTHER 
207 STORE CONT . 207 MOTHER 
2085N рае 1/0 DRIVER 
L/O:CPU а INPUT /OUTPUT 

REN Remote Enable IEEE CONNECTOR 2081 
RENI- Internal Remote Enable In 2081 ----------- * 
RESET- Reset DISK MAIN ------ * 

170 CROSS SA * 
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RFDI- Internal Ready For Data In 2081 ----------- * 
RFDO Internal Ready For Data Out 208 ЕЕЕВЕЕЕТЕ:Г * 
RI/OF- Reset 1/0 Flag INPUT/OUTPUT --- * 
RIGHT- Horizontal Cursor Right MAINFRAME FP --- MAINFRAME 
RLY 1 Relay 1 207 AMP -------- * 
RUYEZ Relay 2 207 АМР -------- * 

RLY 3 Relay 3 207 AIR Denen * 
ROMI CS- Chip Select ROM I 1/0 CPU -------- * 
ROMPLR/M- ROM Plug-in Read/Write 205A CONTROL --- * 
RRO thru RR3 Retain Reference Switch 204A STORE CONT- * 
RSAO - RSA9 Address 0 - 9 205A MEMORY ---- * 
RSP Read Shift Pulse DISK MAIN ------ * 
RTI- Reset Time Interrupt DISK MAIN ------ = 
R/W- Read/Write 206 MEMORY ----- * 
RW Read Write 201 CONTROL ---- * 

207 CONTROL .... 207 MEMORY 
RWEN- Read Write Enable 205A MEMORY ---- * 
RXA Reset PL Address Counter 201 CONTROL ---- * 

206 CONTROL 2 * 
2 О?“СОНТКОЕЕ 07 

SO thru 54 Memory Select FLOPPY FP ------ DISK MAIN 
205A CONTROL 7717 

50' thru 54' Memory Select 205A CONTROL --- * 
5А0 thru SA9 Scratch Pad Memory Address 201 MEMORY ----- = 

206 MEMORY =... * 
207° CONTRO 6 я 

5А00 Scratchpad Address 00 206 CONTROL ---- 206 MEMORY 
SADCLK Scratchpad Address Clock 205A CONTROL --- * 
SAR/W- Scratch Pad Memory Read/Write 206 CONTROL ---- * 

207 CONTROL 2... * 
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TXACHK - TTL Plug-in Add. Ctr. Check 205A CONTROL * 
TXALDCLK TTL Plug-in Add. Clock 205A CONTROL ы 
TXAOVF TTL Plug-in Add. Ctr. Ovrflow 205A CONTROL Ж 
TXAU/D- TTL Plug-in Add. Cntr. Up/Dwn 205A CONTROL * 
TXAU/DM- TTL Plug-in Add. Cntr. Up/Dwn 205A CONTROL --- * 
UP + Up Plus 206 CONTROL ---- * 

207 CONTROL .... * 
UP - Up Minus MAINFRAME FP --- MAINFRAME 
V D/A Vertical DAC Output MAINFRAME ----- BLANKING 
VBB Pin 1 of U7 205A MEMORY ---- * 
VBB PIN 1 Pin 1 of U7 205A MEMORY ---- * 
VCK Vector Clock 207 CONTROL ---- 207 AMP 
VEXO thru VEX2 Vertical Expansion Switch MAINFRAME FP --- MAINFRAME 
VNO thru VN9 Vertical Normalization PLUG-IN CONTROL- * 
уме 3. 6. 8 Vertical Normalization 205A MEMORY ---- * 

207 MEMORY ----- 207 MOTHER 
W Write 201 CONTROL ---- * 
WE- Write Enable DISK MAIN ----- INPUT/OUTPUT 

1/0 CPU Sis 2081/2082 
WG Write Gate DISK MAIN ----- * 
W/R- D Write/Read Data DISK MAIN ----- INPUT/OUTPUT 
W/R- N Write/Read Normalization DISK MAIN ----- INPUT/OUTPUT 
WRITE DATA- Write Data To Floppy DISK MAIN ----- FLOPPY 
WRITE GATE Write Gate DISK MAIN ----- FLOPPY 
WSP- Write Shift Pulse DISK MAIN ----- * 
X TO B- Data To Plug-in Bus INPUT/OUTPUT --- * 
XA EN- Plug-in Address Cntr Enable 206 CONTROL ---- * 
XA TO B- Address to Plug-in Bus INPUT/OUTPUT --- * 
XAO thru XA11 Plug-in Address 201 CONTROL ---- * 

| 205A CONTROL ... * 
206 CONTROL .... * 
207 CONTROL .... * 

XADCLK X Address Clock 205A CONTROL --- * 
XAEN Plug-in Address Cntr Enable 201 CONTROL ---- * 
XCHE Plug-in Cursor Horizontal End 206 CONTROL ---- * 

207 CONTROL .... 207 MEMORY 
XCHE INHB- Plug-in Curs Hor End Inhibit 206 CONTROL ---- * 

207 CONTROL .... * 
YT- XY or YT Mode Switch MAINFRAME FP --- MAINFRAME 
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INTRODUCTION 

This section contains the basic signal Digital Oscilloscope. 

flow paths of the Model 2090 Nicolet 

MAINFRAME BAY 

INPUT/OUTPUT BAY 
3A/3C Standard Configuration with 003 1/0 Card Accessory 
3A/3C with 2081/2082 Interface Accessories 
3B Configuration 

PLUG-IN BAY 
Model 201 Plug-in 

| Model 204-A Plug-in 
Model 205-A Plug-in 
Model 206 Plug-in 
Model 207 Plug-in 
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MAINFRAME 

CONTROL INPUT/OUTPUT 
Plug-in Bay I/0 Bay 

R R 

Š E INTERFACE W 

MAINFRAME MAINFRAME 
MEMORY 

R 
BLANKING REGULATOR 

P 

EN 

w w | CAPACITOR | үу 
TRANSFORMER 

Plug-in Bay 

THIRD BAY POWER SUPPLY 

I/0 Bay 

ЈЕ] Printed Circuit Boards Plug-in Connection 
Ribbon Connection 
Wire Connection 
Solder Connection nuu С = 20 50 

Gs) Front Panel Controls 

(Ж) Rear Panel Controls 
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INPUT/OUTPUT BAY 

Model 3A/3C Standard Configuration with Model 003 1/0 Accessory Cable Board 

CAPACITOR W THIRD BAY INTERFACE 
Plug-in Bay POWER SUPPLY Mainframe Bay 

R 
W 

003 
ASSY > 1/0 CARD > 
BOARD 

DISK MEMORY INPUT/OUTPUT 
FRONT PANEL 

W 

DISK DRIVE 
UNIT 

[ ] PRINTED CIRCUIT BOARDS 

(С) FRONT PANEL CONTROLS 

(72 REAR PANEL CONTROLS 

Plug-in Connection 
Ribbon Connection 
Wire Connection 
Solder Connection 
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INPUT/OUTPUT BAY 

Model 3A/3C Configurations with 2081/2082 Interfaces 

CAPACITOR THIRD BAY INTERFACE 
Plug-in Bay POWER SUPPLY Mainframe Bay 

W R 

1/0 CPU 2 

DISK MEMORY R INPUT/OUTPUT 
FRONT PANEL 

(*) 

DISK MAIN 
[s] 

DISK DRIVE 
UNIT (*) 

[ ] PRINTED CIRCUIT BOARDS 

©) FRONT PANEL CONTROLS 

(77 REAR PANEL CONTROLS 

Plug-in Connection 
Ribbon Connection 
Wire Connection 
Solder Connection пи H H H 

* 3C Configuration only 
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INPUT/OUTPUT BAY 

Model 3B Configuration 

INTERFACE R 
Mainframe Bay 

DISK without 
FRONT DISK MEMORY R INPUT/OUTPUT 
PANEL FRONT PANEL 

DISK MAIN 

DISK DRIVE 
UNIT 

THIRD BAY 
POWER SUPPLY 

Г | PRINTED CIRCUIT BOARDS 

Q FRONT PANEL CONTROLS 

(Y REAR PANEL CONTROLS 

Plug-in Connection 
Ribbon Connection 
Wire Connection 
Solder Connection 

р 

R 
W 
S 
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MODEL 201 PLUG-IN 

INTERFACE REGULATOR 
Mainframe Mainframe 

үү R 

S STORAGE R CONTROL Р 

Т1МЕ 
РЕВ 5 
POINT 

S DIGITIZER "A" ЕР. 

MOTHER BOARD 

S DIGITIZER "в" PP 

R 

MEMORY R 

С] PRINTED CIRCUIT BOARDS 

©) FRONT PANEL CONTROLS 

(ГУ REAR PANEL CONTROLS 

Plug-in Connection 

Ribbon Connection 
Wire Connection 
Solder Connnection 

P 
R 
W 
S 
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MODEL 204-A PLUG-IN 

INTERFACE үу 

Mainframe 

DIGITIZER "A" 

S STORAGE R MEMORY 

CONTROL 
R 

S | DIGITIZER "B" x d d 

TRIGGER| s я 
CONTROL TRIGGER 

TIME 
PER > 
POINT 

[ ] PRINTED CIRCUIT BOARDS 

©) FRONT PANEL CONTROLS 

(_) REAR PANEL CONTROLS 

Plug-in Connection 
Ribbon Connection 
Wire Connection 
Solder Connection NU и H H lH 
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MODEL 205 PLUG-IN 

INTERFACE w 
Mainframe 

DIGITIZER "A" x 

MEMORY 
R 

SELECTORI—9—] DIGITIZER "в" L—R ЕЕ 
"В" 

CONTROL 

STORAGE) < š 
CONTROL STORAGE 

S TRIGGER R 

TIME 
PER S 
POINT 

[ ] PRINTED CIRCUIT BOARDS 

O) FRONT PANEL CONTROLS 

@ REAR PANEL CONTROLS 

Plug-in Connection 
Ribbon Connection 
Wire Connection 
Solder Connection H H H I 

P 
R 
W 
Š 
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MODEL 206 PLUG-IN 

S 

TIME 
PER 3 
POINT 

S 

S 

S 

STORAGE 

D3 AMP "A" 

D3 AMP "B" 

[_] FRONT PANEL CONTROLS 

©) REAR PANEL CONTROLS 

P 

R 
W 
S 

Plug-in Connection 
Ribbon Connection 
Wire Connection 
Solder Connection 

INTERFACE 

Mainframe 

R 

R CONTROL 

DIGITIZER "A" 

DIGITIZER "B" 

REGULATOR 

Mainframe 

үу 

MOTHER BOARD 
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MODEL 207 PLUG-IN 

INTERFACE W 
Mainframe 

RANGE 
SELECTOR SH DIGITIZER "1" R 

" и R DIGITIZER "2 MEMORY CONTROL 

R 
TIME dE ЕШ POINT 

S R 
CONTROL STORAGE 

[ ] PRINTED CIRCUIT BOARDS 

(O) FRONT PANEL CONTROLS 

(77 REAR PANEL CONTROLS 

P Plug-in Connection 

Ribbon Connection 
Wire Connection 
Solder Connection л = 20 H av 



8-12 Blank 







Parts List | 9-1 

PARTS LIST INDEX 

The Parts List Index locates the 
MAJOR ASSEMBLY descriptions in the 
parts list. 

Mainframe 

2090-3A Mainframe With I/O 
2090-3C Mainframe With I/O and Disk 

2090-3B Mainframe With Disk 
201 Plug-in 
204-A Plug-in 
205-A Plug-in 
206 Plug-in 
207 Plug-in 
2081 ІЕЕЕ-488 (GPIB) 
2082 RS-232C 
003 General Interface 

PARTS LIST SAMPLE 

PARTS LIST INDEX 

MAJOR ASSEMBLY 

Use the "Quick-Find" indexes to locate 
specific SUBASSEMBLIES. 

SUBASSEMBLY 
QUICK-FIND 
INDEXES 

951317 9-3 
9-115% 9-4 
9-21.. 9-4 
=з 9-5 
9-41.. 9-6 
9-45.. 9-7 
9-53% 9-8 
9-59. 9-9 
9-65.. 9-10 
9-71.. 9-4 
dedu 9-4 
9-75 9-4 

Major Assembly Parent 4 Page Numbers ——ə <s PARENT: 885-002100 | 9-xx 

Major Assembly Description 

2090-3A DIGITAL I/O 

LEVEL PART NO. DESCRIPTION QUANTITY 

] 415-006800 2090 I/O CONN CARD 1.000 

х2 000-902402 PCB/I/O CARD/2090-3 1.000 

**3 134-715303 IC/7438N 0/C 2-NAND 1.000 

**3 011-721000 BRKT/PWR SPLY MTG/2090 1.000 

Subassembly Design Revision Level 

Part 

Number PC Board Part Number listed on 
diagrams and etched on board 
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MAINFRAME 

PART NUMBERS DIAGRAMS 

Assembled Board (Tab 10) 

Page 010 
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INPUT/OUTPUT BAY WITH 003 ACCESSORY 

Model 2090-3A with 003 Accessory Model 2090-3C with 003 Accessory 

INPUT/OUTPUT BAY WITH 2081/2082 ACCESSORIES 

Model 2090-3A with 2081/2082 Accessory Model 2090-3C with 2081/2082 Accessory 
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MODEL 2090-3B INPUT/OUTPUT BAY 

Model 2090-38 

INPUT/OUTPUT BAY 

PART NUMBERS DIAGRAMS 
PRINTED CIRCUIT BOARDS 

Assembled Board | Components (Tab 10) 

Power Supply Board 415-005500 Pg 12,23,34 | Page 070 

EN Input/Output Board 415-007400 Page 9-11 | Page 330 

3 
ENLCIIEITNNMNCI NEL INE CE 

ШЕЕСІСІІГ БЕН emm [рем pne 
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201 PLUG-IN 

Channel 8 ris 

201 PLUG-IN 

PART NUMBERS DIAGRAMS 

Assembled Board | Components (Tab 10) 

Digitizer Board 415-009600 | Page 9-43 | Page 090 

Eom Mother Board 415-009500 | Page 9-41 | Page 110 

Control Board 415-009400 | Page 9-41 | Page 130 

ee Storage Control Board 415-006000 | Page 9-44 | Page 190 

PRINTED CIRCUIT BOARDS 



Parts List cont. 9-7 

204-A PLUG-IN 

Channel B 

204-A PLUG-IN 

PART NUMBERS DIAGRAMS 
PRINTED CIRCUIT BOARDS 

m 
EX Digitizer Board 415-010700 Page 9-46 | Page 150 

EX Control Board 415-010900 Page 9-48 | Page 170 

Storage Control Board 415-010500 Page 9-50 Page 190 

Trigger Board 415-010600 Page 9-45 Page 190 

Memory Board 415-010800 Page 9-47 Page 210 E 



9-8 Parts List cont. 

205-A PLUG-IN 

y 

Channel / 

~ 
— 

-- 
-- 

~ 
— 

— 
— 

Channel В E. 

PART NUMBERS DIAGRAMS 

Assembled Board (Tab 10) 

Control & Trigger Bd 615-000200 Page 9-53 Page 510 

Storage Control Board 415-012800 Page 9-58 Page 530 

Memory Board 615-000300 Page 9-54 Page 550 



Parts List cont. | 9-9 

——— 

206 PLUG-IN 
—— rr un 

206 PLUG-IN 

PART NUMBERS DIAGRAMS 
PRINTED CIRCUIT BOARDS 

Assembled Board | Components (Tab 10) 

D3 - Amplifier Board 415-011400 Page 9-63 Page 230 

Digitizer Board 415-005800 Page 9-59 Page 250 



9-10 | Parts List cont. 

207 PLUG-IN 

A EU. a ИЦ 5 C 

PRINTED CIRCUIT BOARDS 
Components (Tab 10) 

СТИ А СИС 
EX Storage Control Board 

E EE | но | пиво | 
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: 885-002100 PARENT 9-12 

2090-3A DIGITAL 1/0 

QUANTITY DESCRIPTION PART NO. LEVEL 
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Diagram Index | 10-1 

DIAGRAM INDEX 

MAINFRAME BOARDS 

AK ВАМ & Interface ... 010 

Memory Board У 030 
Mainframe Board ааа eae ee 050 
Blanking Board Е 070 
Regulator Board пен ese sree 070 
TIT Bay Power Supo a 070 
Capacitor Board: oda 070 
eront Panel Wiring e er 450 
Rear Panel Wiring а es ar 450 

201 PLUG-IN BOARDS 

Digitizer Воага еи 090 

Mother Board P не пе син не ке 110 
Control Board u Sen sae a see ee 130 
Storage Control Board патике 190 

204-A PLUG-IN BOARDS 

Digitizer Board nr... 2.0 и 150 
Control Board man 170 
Storage Control Board ana 190 
Trigger Board теи 190 
Memory Board Бри и не eae AER 210 

206 PLUG-IN BOARDS 

D3 Amplifier Board een 230 
Digitizer Board ОЕ 250 
Storage Control Card и 270 
Control Board е 270 
Memory Board meises ы 290 
Mother Board” „ae ee О 310 

INPUT/OUTPUT BOARDS 

a TS ne a ОЕ ennt 330 

IIO Driver Board en ne 350 
DISK Without I/D ЗЕ а HUS 350 
Disk Memory Front Panel Bd ..... 370 
шақ Maim Board ij. aa sre es 390 

IJ 0, CPU -HoA AAA a s Ў 410 
2081 RS-232C (GPIB) Board ...... 420 
2082 IEEE Board о 430 

003 (Input/output Acc'y Bd) .... 460 

205-A PLUG-IN BOARDS 

пите Boards su sek eras ғ 490 
Control & Trigger Board 7..2 510 
Storage Control Board ў: 530 
Метогу Board тастаса u ЕЕ 550 

207 PLUG-IN BOARDS 

Digitizer Board a nm disse ss 570 
Storage Control Card ........... 270 
DontepicBodrd Va ccc te Mae осе 590 
Meno ryd Ва И кыек e e te 290 
Mother Board о 610 
Amplifier & Switch Board ....... 630 

* The Model 206 and 207 plug-ins use 
identical Memory boards and Storage 
Control Boards. 
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