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OPERATORS SAFETY SUMMARY 

The general safety information in this part of the summary is for both operating and service personnel. Specific 
warnings and cautions will be found throughout the manual where they apply and do not appear in this 
summary. 

Terms in this Manual Grounding the Product 

CAUTION statements identify conditions or practices This product is grounded through the grounding con- 
that could result in damage to the equipment or ductor of the power cord. To avoid electrical shock, 
other property. plug the power cord into a properly wired recep- 

tacle before making any connections to the product 
WARNING statements identify conditions or practices input or output terminals. A protective ground con- 
that could result in personal injury or loss of life. nection, by way of the grounding conductor in the 

power cord, is essential for safe operation. 

Terms as Marked on Equipment Danger Arising From Loss of Ground 

CAUTION indicates a personal injury hazard not im- 
mediately accessible as one reads the markings, or Upon loss of the protective-ground connection, all 

a hazard to property, including the equipment itself. accessible conductive parts, including knobs and 
controls that may appear to be insulating, can ren- 
der an electric shock. 

DANGER indicates a personal injury hazard 
immediately accessible as one reads the marking. 

Use the Proper Power Cord 

Symbols in this Manual Use only the power cord and connector specified for 
your product. 

This symbol indicates where applicable 
cautionary or other information is to Use only a power cord that is in good condition. 
be found. For maximum input voltage 
see Table 1-1 . For detailed information on power cords and con- 

nectors, see Figure 2-2. 

Symbols as Marked on Equipment Use the Proper Fuse 

- To avoid fire hazard, use only a fuse of the correct 
@ Protective ground (earth) terminal. type, voltage rating and current rating as specified in 

the parts list for your product. 

ATTENTION-Refer to manual. 
Do Not Operate in Explosive Atmosphere 

Power Source 
To avoid explosion, do not operate this instrument in 
an explosive atmosphere. 

This product is intended to operate from a power 
source that does not a ~ ~ l y  more than 250 v rms DO Not Remove Covers Panels 
between the supply condictors or between either 
supply conductor and ground. A protective ground To avoid personal injury, do not remove the product 
connection, by way of the grounding conductor in covers or panels. Do not operate the product with- 
the power cord, is essential for safe operation. out the covers and panels properly installed. 

vi 
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SERVICING SAFETY SUMMARY 

FOR QUALIFIED SERVICE PERSONNEL ONLY 

Refer also to the preceding Operators Safety Summary 

DO Not Service Alone Disconnect power before removing protective 
panels, soldering, or replacing components. 

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

Power Source 

Use Care When Servicing With Power On This product is intended to operate from a power 
source that does not apply more than 250 volts rms 

Dangerous voltages exist at several points in this between the supply conductors or between either 
product. To avoid personal injury, do not touch ex- supply conductor and ground. A protective ground 
posed connections or components while power is connection by way of the grounding connector in the 
on. power cord is essential for safe operation. 

vii 
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I I 

The 2205 Oscilloscope. 

viii 
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SPECIFICATION 

INTRODUCTION 

The TEKTRONIX 2205 Oscilloscope is a rugged, 
lightweight, dual-channel, 20 MHz instrument that 
features a bright, sharply defined trace on an 80 by 
100 mm cathode-ray tube (crt). 

Its low-noise vertical system supplies calibrated 
deflection factors from 5 mV to 5 V per division at 
full bandwidth. 

Stable triggering is achieved over the full 
bandwidth of the vertical system. The flexibility and 
high sensitivity of the trigger system provides a 
range of conveniences such as hands-free trig- 
gering with the peak-to-peak automatic mode, inde- 
pendent selection of TV line and TV field triggering at 
any sweep speed, and single-sweep triggering. The 
trigger signal is dc coupled. An external triggering 
signal or an external Z-axis modulation signal can be 
applied via a front-panel connector and the source- 
selector switches. 

The horizontal system provides calibrated sweep 
speeds from 0.5 s to 100 ns per division. For greater 
measurement accuracy, a X I0  magnifier circuit ex- 
tends the maximum sweep speed to 10 ns per 
division. 

ACCESSORIES 

The instrument is shipped with the following 
accessories: 

1 Operators Manual 
2 1X Signal Adapters 
1 Power Cord 
2 Fuses 
1 Power Cord Clamp 
1 Washer 
1 Screw 

Part numbers for these standard accessories, as 
well as for other optional accessories, are located in 
Section 7, Options and Accessories. The voltage- 
sensing signal adapters were designed specifically 
to complement the performance of your 2205. 

PERFORMANCE CONDITIONS 

The 2205 electrical characteristics listed in Table 
1-1 are valid when it has been adjusted at an 
ambient temperature between +20 C and +30 C, has 
had a warm-up period of at least 20 minutes, and is 
operating at an ambient temperature between 0 C 
and +40 C (unless otherwise noted). 

Environmental characteristics are given in Table 
1-2. The 2205 meets the requirements of 
MIL-T-28800C, paragraphs 4.5.5.5.1.3, 4.5.5.1.4, 
and 4.5.5.1.2.2 for Type Ill, Class 5 equipment, 
except where otherwise noted. 

Mechanical characteristics of the instrument are 
listed in Table 1-3. 
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Table 1-1 

Electrical Characteristics 

VERTICAL DEFLECTION SYSTEM 

Deflection Factor 

Characteristics 

Range 

Performance Requirements 

5 mV per division to 5 V per division in a 1-2-5 sequence 
of 9 stem. 

Accuracy 

+15OC to +35OC 

Variable Control Range 

O°C to +15OC and 
+35OC to +40°C 

Continuously variable and uncalibrated between step 
settings. Increases deflection factor by at least 2.5 to 1. 

+ 5%. 

Step Response (Rise Time) 

+5" C to +35" C 

Applicable from 5 mV per division to 5 V per division. Rise 
times calculated from: 

tr = 0.35 
BW in MHz 

17.5 ns or lessa 

O°C to +5OC and 
+35O C to +40°C 

Ac Coupled Lower Cutoff Frequency 

Bandwidth (-3 dB) 

+5"C to +35"C 

O°C to +5OC and 
+35OC to +40° C 

CHOP Mode Switching Rate 

20 MHz or more. 

15 MHz or more.a 

lnput Characteristics 

Resistance 

Capacitance 

1 M a  ?2%.a 

25 pF f2%." 

Maximum Safe Input Voltage 
(DC or AC Coupled) 

Common-mode Rejection Ratio 
(CMRR) 

With Channel 2 Inverted 

400 V (dc + peak ac) or 800 V ac p-p to 10 kHz or lessa 

At least 10 to 1 at 10 MHz. 

Trace Shift 

With VOLTSlDlV Switch Rotation 

With VOLTS/DIV Variable Control 
Rotation 

1 1.5 division or lessa 

0.75 division or less (Variable control in CAL detent)a 

1 division or lessa 

Channel Isolation I Greater than 1%:1 at 20 M H ~  
- - 

a~erformance requirement not checked In manual. 
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TRIGGER SYSTEM 

Characteristics Performance Requirements 

HORIZONTAL DEFLECTION SYSTEM 

Trigger Sensitivity 

P-P AUTOITV LINE and NORM Modes 

Internal Signal 

External Signal 

Lowest Usable Frequency in 
P-P AUTO Mode 

TV FIELD Mode 

External lnput 

Resistance 

Capacitance 

Maximum Input Voltage 

Trigger Level Range 

NORM Mode 

EXT Source 

EXTI 10 Source 

a Performance requirement not checked in manual. 

5 MHz 

0.3 div 

40 mV 

Sweep Rate 

Calibrated Range 

Accuracy 

+15"C to +35OC 

O°C to +15OC and 
+35OC to +40°C 
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30 MHz 

1.0 div 

150 mV 

2 20 H Z . ~  

1.0 division of composite synca 

1 Mi2 

25 pF 22.5 p ~ ?  

400 V (dc + peak ac) or 800 V ac p-p at 10 kHz or lessa 

t15  division referred to the appropriate vertical input. 

At least 21.6 V, 3.2 V p-p. 

At least 216 V, 32 V p - ~ . ~  

0.5 s per division to 0.1 ps per division in a 1-2-5 
sequence. Magnification extends maximum usable 
sweep speed to 10 ns per division? 

Magnified 
X 1 

2 3% 

?4%a 

XI  0 

2 4% 

2 5%a 

Sweep accuracy applies over the center eight divisions. 
Exclude the first 25 ns of the swee for magnified sweep 
speeds and anything beyond the 1f0th magnified division. 
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Table 1-1 (cont) 

HORIZONTAL DEFLECTION SYSTEM (cont) 

Characteristics Performance Requirements 

Z-MODULATION 

Variable Control Range 

Sweep Linearity 

POSITION Control Range 

Registration of Unmagnified and 
Magnified Traces 

X-Y OPERATION (XI MODE) 

Continuously variable and uncalibrated between calibrated 
step settings. Decreases calibrated sweep speeds at least 
by a factor of 2.5. 

Magnified 

Sensitivity 

Usable frequency range 

Maximum Safe Input Voltage 

X1 

2 5yo 

5 V causes noticeable modulation. Positive-going 
input decreases intensity. 

DC to 5 M H Z . ~  

400 V (dc + peak ac) or 800 V ac p-p to 10 kHz or less.a 

PROBE ADJUST SIGNAL OUTPUT 

XI  0 

2 7% 

Deflection Factors 

Accuracy 

X-Axis 

Y-Axis 

Bandwidth (-3 dB) 
X-Axis 

Y-Axis 

Phase difference between X- and 
Y-Axis Amplifiers 

Start of sweep to 10th division in X I ,  and to 100th division 
in X10, will position past the center vertical graticule line. 

0.2 division or less, aligned to center vertical graticule 
line.a 

Same as vertical deflection system with variable controls 
in the CAL d e t e n t ~ . ~  

%%. 

Same as Vertical Deflection ~ y s t e m . ~  

Dc to at least 1 MHz. 

Same as Vertical Deflection systema 

23" from dc to 50 k ~ z . ~  

a Performance requirement not checked in manual. 

Voltage into 1 M a  Load 

Repetition Rate 
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Table 1-1 (cont) 

Characteristics 

CATHODE-RAY TUBE 

Performance Requirements 

Line Voltage Ranges 

11 5 V Setting 

230 V Setting 

Line Frequency 

Maximum Power Consumption 

Line Fuse 

11 5 V Setting 

230 V Setting 

POWER REQUIREMENTS 

95 Vac to 128 Vaca 

185 Vac to 150 V ~ C . ~  

48 Hz to 440 Hz. a 

40 W (60 VA). a 

UL 198.6 3AG (1 I 4  X 1 1 I 4  inch) 

0.75 A, Slow. 

0.5 A, Slow. 

a Performance requirement not checked in manual. 

Display Area 

Standard Phosphor 

Nominal Accelerating Voltage 
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Table 1-2 
Environmental Characteristics 

Temperature I 
Characteristics 

Operating I O0Cto+4O"C ( + 3 2 " F t 0 + 1 0 4 ~ F ) .  

Performance Requirements 

Nonoperating 

I 

Tested to MIL-T-28800C, paragraphs 4.5.5.1.3 and 
4.5.5.1.4, except in 4.5.5.1.3 steps 4 and 5 (0°C 
operating test) are performed ahead of step 2 
(-55°C nonoperating test). Equipment shall remain 
off upon return to room ambient during step 6. 
Excessive condensation shall be removed before 
operating during step 7. 

Altitude I 

Relative Humidity 

Operating (+30°C to +40 "C) 

Operating 

Nonoperating 

Nonoperating (+30° C to +60° C) 

To 4,570 meters (1 5,000 feet). Maximum operating 
temperature decreased 1°C per 300 m (1000 feet) 
above 1500 m (5,000 feet). 

To 15,250 meters (50,000 feet). 

Vibration 

Operating 

Shock 
Operating and Nonoperating 

15 minutes along each of three major axes at a total 
displacement of 0.01 5 inch p-p (2.4 g at 55 Hz) with 
frequency varied from 10 Hz to 55 Hz to 10 Hz in one 
minute sweeps. Hold for 10 minutes at 55 Hz in each 
of three major axes. All major resonances must be 
above 55 Hz. 

30 g, half-sine, 11-ms duration, three shocks per axis 
each direction, for ai total of 18 shocks. 

Radiated and conducted 
emission requirements 

Meets VDE 0871, Class B and FCC Regulations. 
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Table 1-3 
Mechanical Characteristics 

Weight with Power Cord 

Characteristics 

6.7 kg (14.8 Ibs) or less. 

Description 

Domestic Shipping Weight 

I 

9.1 kg (20.1 Ibs) or less. 

Dimensions 

Height 1 138 m m  (5.4 in). 

Width 

With Handle 1 380 m m  (15.0 in). 

Without Handle 327 m m  (1 2.9 in). 

Depth 

Without Front Cover 440 m m  (1 7.2 in). 

With Optional Front Cover 445 m m  (17.5 in). 

With Handle Extended 1 516 m m  (20.3 in). 

10 
10 kHz 50 kHz 100 kHz 500 kHz 1 MHz 50 MHz 

Figure 1-1. Maximum input voltage vs frequency derating curve for CH 1 OR X, CH 2 OR Y, and 
EXT INPUT OR Z connectors. 
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Figure 1-2. Instrument dimensional drawing. 
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Section 2-2205 Service 

OPERATING INFORMATION 

PREPARATION FOR USE 

This part gives you important safety information procedure to verify that the proper fuse is installed 
and tells you how to proceed with initial start-up of or to install a replacement fuse. 
the TEKTRONIX 2205 Oscilloscope. 

SAFETY 

Before connecting the 2205 Oscilloscope to a 
power source, read this entire section. Also refer to 
the Safety Summary at the front of this manual for 
power source, grounding, and other safety con- 
siderations pertaining to the use of the instrument. 
Ensure that you have the training required to safely 
connect inputs to the signals you will be measuring. 

1. Unplug the power cord from the power source 
(if applicable). 

2. Press in and slightly rotate the fuse-holder cap 
counterclockwise to release it. 

3. Pull the cap (with the fuse) out of the fuse 
holder. 

4. Verify that the fuse is the same type listed on 
the back of the instrument. The two types of 
fuses listed are not directly interchangeable; 
they require different types of fuse caps. 

This instrument may be damaged if oper- 5. Reinstall the fuse (or replacement fuse) in the 
ated with the LINE VOLTAGE SELECTOR fuse-holder cap. 
(on the rear panel) set for the wrong 
applied ac source voltage or if a wrong line 
fuse is installed. 

LlNE VOLTAGE SELECTION 

The 2205 operates from either a 115-V or a 
230-V nominal ac power line with any frequency 
from 48 Hz to 440 Hz. Before connecting the power 
cord to a power source, verify that the LlNE 
VOLTAGE SELECTOR, located on the rear panel, is 
set correctly and that the proper line fuse is 
installed. Refer to Table 2-1, Figure 2-1, and the 
instrument rear panel. 

To convert the 2205 for operation on the other 
line-voltage range, use a flat-bladed screwdriver to 
move the LlNE VOLTAGE SELECTOR to the required 
position and install the appropriate fuse (listed on 
the rear panel and in Table 7-1). The detachable 
power cord may have to be replaced to match the 
particular power source. 

6. Replace the fuse holder and cap. 

This instrument has a detachable, three-wire 
power cord with a three-contact plug for connection 
to both the power source and protective ground. 
The ground contact on the plug connects through 
the power-cord to the external metal parts of the 
instrument. The power cord may be secured to the 
rear panel by a cord-set-securing clamp as shown 
in Figure 2-1. For electrical shock protection, insert 
this plug only into a power source outlet that has a 
properly grounded protective-ground contact. 

Instruments are shipped with the required power 
cord as ordered by the customer. Power cord plug 
information is presented in Table 2-1, and part num- 
bers are listed in Table 7-1. 

INS'TRUMENT COOLING 

LlNE FUSE 
Maintain adequate airflow to prevent instrument 

damage from internally generated heat. Before 
turning on the power, check that the spaces around 

The fuse holder is located on the rear panel and the air-intake holes on the sides of the cabinet are 
contains the line (mains) fuse. Use the following free of any obstruction to airflow. 
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Figure 2-1. Voltage Selector switch, fuse, power-cord receptacle, and plastic clamp. 
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CONTROLS, CONNECTORS, AND INDICATORS 

The following descriptions are intended to fa- 
miliarize the operator with the location and function 
of the instrument's controls, connectors, and 
indicators. 

Refer to Figure 2-2 for the location of items 1 
through 28. 

POWER AND DISPLAY 

@ INTENSITY Control-Adjusts the brightness of 
all displayed waveforms. 

@ BEAM FIND Button-Compresses the vertical 
and horizontal deflection to within the graticule 
area and intensifies the display to aid the user 
in locating traces that are overscanned or 
deflected outside of the crt viewing area. 

@ FOCUS Control-Adjusts for optimum display 
definition. Once set, proper focusing is 
maintained over a wide range of display 
intensity. 

@ TRACE ROTATION Control-Permits align- 
ment of the trace with the horizontal ~rat icule 
line. This control is a screwdriver adiustment 
that, once set, should require little attention 
during normal operation. 

@ POWER Switch-Turns instrument power on 
or off. 

@ Power On Indicator-Lights up while instru- 
ment is operating. 

VERTICAL 

CH 1-Selects only the Channel 1 input sig- 
nal for display. 

BOTH-Selects a combination of Channel 1 
and Channel 2 i n ~ u t  sianals for dis~lav. The 
CH 1 -BOTH-CH ' 2 switch must be In the 
BOTH position for ADD, ALT, and CHOP 
operation. 

CH 2-Selects only the Channel 2 input sig- 
nal for display. 

MODE Switch NORM-CH 2 INVERT-Inverts 
the Channel 2 display when in the CH 2 
INVERT position. With CH 2 inverted, the oscil- 
loscope may be operated as a differential am- 
plifier when the BOTH-ADD vertical mode is 
selected. For noninverting Channel 2 display, 
select NORM position. 

@) MODE Switch ADD-ALT-CHOP-Sets the 
dual-channel vertical display mode. 

ADD-Displays the sum of Channel 1 and 
Channel 2 input signals when BOTH is also 
selected. The difference of the Channel 1 
and Channel 2 input signals is displayed 
when the Channel 2 signal is inverted. 

ALT-Alternately displays the Channel 1 and 
Channel 2 input signals. The alternation 
occurs during retrace at the end of each 
sweep. ALT vertical mode is most useful for 
viewing both channel input signals at sweep 
rates of 0.5 ms per division and faster. 

CHOP-Switches the display between the 
Channel 1 and Channel 2 vertical input 
signals during the sweep. The chopped 
switching rate (CHOP frequency) is 
approximately 500 kHz. 

@ CH 1 and CH 2 VOLTSlDlV Switches-Select @ Channel 1 Vertical POSITION Control- the vertical channel deflection factors from 
Controls the vertical display position of the 5 mV to 5 V per division in a 1-2-5 sequence. 
Channel 1 signal. In X-Y mode the control is 
inactive. 

1X-Front-panel marking that indicates the 

@ Channel 2 Vertical POSITION Control- deflection -factor set by the VOLTSIDIV 

Controls the vertical display position of the switch when a signal adapter, 1X probe, or 

Channel 2 signal. In X-Y mode the control a coaxial cable is attached to the channel 

vertically positions the display. input connector. 

@ MODE Switch CH 1-BOTH-CH 2-Selects 
either a single channel for display or the dual- 
channel display mode. 

10X PROBE-Front-panel marking that indi- 
cates the deflection factor set by the 
VOLTSIDIV switch when a 10X probe is 
attached to the channel input connector. 

2-3 
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Figure 2-2. Front panel controls, connectors, and indicators. 

@ Variable VOLTSlDlV Controls-Provide con- 
tinuouslv variable deflection factors between 
calibrated positions of the VOLTS/DIV switch. 
Reduces gain by at least 2.5 times at the fully 
counterclockwise rotation of the variable 
knob. A detent position at full clockwise ro- 
tation indicates the calibrated VOLTS/DIV 
position of the variable knob. 

@ AC-GND-DC (Input Coupling) Switches- 
Select the method of coupling the input signal 
from the CH 1 OR X and CH 2 OR Y connectors 
to the vertical amplifiers. 

AC-Capacitively couples the input signal to 
the vertical deflection system. The dc com- 
ponent of the input signal is blocked. The 
lower -3 dB bandpass is 10 Hz or less. 

GND-Grounds the input of the vertical de- 
flection channel; provides a zero (ground) 
reference voltage display (does not ground 
the input signal). 

DC-All frequency components of the input 
signal are coupled to the vertical deflection 
and signal acquisition systems. 

2-4 
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@ CH 1 OR X and CH 2 OR Y Input Connectors- @ LEVEL Control-Selects the amplitude point 
Provide for application of signals to the inputs on the trigger signal that produces triggering. 
of the deflection systems. 

TRIG'DIREADY Indicator-A dual-function 
In X-Y mode, the signal connected to the LED indicator. In P-P AUTO and NORM trigger 
CH 1 OR X input controls the horizontal deflec- modes, the indicator is turned on when 
tion, and the signal connected to the CH 2 triggering occurs. In SGL SWP trigger mode, 
OR Y input controls the vertical deflection. the indicator turns on when the trigger circuit 

is armed, awaiting a triggering event; it turns 

HORIZONTAL 
off again as soon as the single sweep is 
triggered. 

@ POSITION Control-Positions the display hori- @ Trigger MODE Switch-Determines the sweep 
zontally in all modes. triggering mode. 

MAG Switch-Selects X1 or X I0  sweep P-P AUTO-TV LINE-Triggering occurs on 
speed. trigger signals having adequate amplitude 

and a repetition rate of about 20 Hz or 
X1-Normal sweep speed as selected by faster. In the absence of a proper trigger 
the SECIDIV switch. signal, an autotrigger is generated, and the 

sweep freeruns. 
X10-Extends the SECIDIV switch settings 
by a factor of 10. The fastest sweep speed 
can be extended to 10 ns per division. 

@ SEClDlV Switch-Selects calibrated sweep 
rates from 0.5 s to 0.01 FS per division in a 
1-2-5 sequence of 21 steps. The X-Y 

NORM-Permits triggering at all sweep 
rates (an autotrigger is not generated in the 
absence of an adeauate triaaer sianal). 
NORM trigger mode is especiiliy useful for 
low-frequency and low-repetition-rate 
signals. 

position selects the X-Y  mode;^ the CH 1 OR X 
input signal produces horizontal deflection for TV FIELD-Permits stable triggering on a 

X-Y displays, and the CH 2 OR Y input signal television field signal (vertical sync). In the 

produces vertical deflection. absence of an adequate trigger signal, the 
sweeD freeruns. The instrument otherwise 

@ Variable SEClDlV Control-Provide continu- 
ously variable, uncalibrated sweep speeds to 
at least 2.5 times slower than the calibrated 
setting. It extends the slowest sweep speed to 
at least 1 .25 s per division. 

PROBE ADJUST Terminal-Provides an 
approximately 0.5-V, negative-going, 
square-wave signal (at about 1 kHz) for use in 
compensating voltage probes and checking 
the vertical deflection system. The PROBE 
ADJUST output signal is not intended as a 
reference for checking either the vertical or 
the horizontal accuracy of the instrument. 

@ GND Connector (&)-Provides an auxiliary 
ground connection directly to the instrument 
chassis via a banana-tip jack. 

behabes as in P-P AUTO. 

SGL SWP-Selects single sweep- 
operation. 

@ RESET Button-Arms the trigger circuit for a 
single sweep. Triggering requirements are the 
same as in NORM trigger mode. After the 
completion of a triggered sweep, pressing in 
the SGL SWP RESET button rearms the trigger 
circuitry to accept the next triggering event. 

@ Trigger SOURCE Switches-Determine the 
source of the internal and external trigger 
signal for the trigger generator circuits. 

CH l-Trigger signal is obtained from the 
CH 1 OR X input connector. 

VERT MODE-Trigger signals are auto- 
'TRIGGER matically obtained alternately from the CH 1 

OR X and CH 2 OR Y input signals in ALT 

@ SLOPE Switch-Selects either the positive vertical mode. In CHOP vertical mode, the 
(I) or negative (x) slope of the trigger sig- trigger signal source is the sum of the 
nal to start the sweep. Channel 1 and Channel 2 input signals. 
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CH 2-Trigger signal is obtained from the Detachable-Power-Cord Receptacle-Pro- 
CH 2 OR Y input. The CH 2 INVERT switch vides the connection point for the ac-power 
also inverts the polarity of the internal source to the instrument. 
Channel 2 trigger signal when the Channel 2 
display is inverted. 

@ Line Voltage Selector Switch-Selects the 
EXT-Selects external trigger source. The line voltage operating range of either 1 15 Vac 
actual form these triggers take is selected or 230 Vac. 
by the second SOURCE switch. 

LINE-Routes a sample of the ac-power- 
line signal to the trigger circuit. 

EXTI1 0-Divides the external signal applied 
to the EXT IhIPUT OR Z connector by a 
factor of ten before applying it to the trigger 
circuit. 

EXT-Routes an external signal applied to 
the EXT INPUT OR Z connector to the trigger 
circuit. 

EXT=Z-Routes the signal applied to the 
EXT INPUT OR Z connector to the Z-Axis 
amplifier rather than the trigger circuit. 

EXT INPUT OR Z Connector-Provides for 
connection of external signals either to the 
trigger circuit for external triggering or to the 
Z-Axis amplifier for intensity modulation of the 
crt display. 

REAR PANEL 

Refer to Figure 2-3 for items 29 through 31. 

@ Fuse Holder-Contains the ac-power-source 
fuse. See the rear-panel nomenclature for 
fuse rating and line-voltage range. Figure 2-3. Rear Panel. 
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OPERATING CONSIDERATIONS 

This part contains basic operating information 
and techniques that should be considered before 
attempting to make any measurements with the 
instrument. 

GRATICLILE 

The graticule is internally marked on the 
faceplate of the crt to eliminate parallax-viewing 
errors and to enable measurements (see Figure 
2-4). The graticule is marked with eight vertical and 
ten horizontal major divisions. In addition, each 
major division is divided into five subdivisions. The 
vertical deflection factors and horizontal timing are 
calibrated to the graticule so that accurate measure- 
ments can be made directly from the crt. Also, per- 
centage marks for the measurement of rise and fall 
times are located on the left side of the graticule. 

1ST OR LEFT 1 l T H  OR RIGHT 
VERTICAL VERTICAL 
GRATICULE GRATICULE 

MEASUREMENT 
VERTICAL 

GRATICULE 
PERCENTAGE 

GRATICULE 
LlNE 

MARKERS 
LlNE 

4207-09 

Figure 2-4. Graticule measurement markings. 

CONNEC'TING SIGNALS 

Signal Adapter 

The signal adapter supplied with the instrument is 
usually the most convenient way to connect a signal 
to the 2205. These signal adapters are shielded to 
prevent pickup of electromagnetic interference. 
When connected to the 2205 input, a signal adapter 
presents 1 M a  and about 100 pF impedance to the 
circuit under test. If this capacitance is disruptive to 
the circuit being tested, use the optional 10X probe. 

Waveform Fidelity and Probe Grounds 

When using a probe, its ground lead must be 
used for accurate measurements and observations. 
Use the shortest ground connection possible for 
best waveform fidelity. 

In some cases, a separate ground from the unit 
under test to the ground receptacle on the oscil- 
loscope front panel can reduce interference from 
low-frequency hum and noise. For rough checks of 
larger signals, such as 5 V logic, a ground lead 
separate from the probe - or even the safety ground 
connection, which is shared with the unit under 
test - may work for a signal ground. Fast signal tran- 
sitions will be highly distorted, and extraneous noise 
will be induced without the probe ground connec- 
tion, andlor with extra ground connections from the 
2205 to the circuit being tested. 

Probe Cdmpensation (Optional 1 OX Probe) 

Misadjustment of probe compensation is a com- 
mon source of measurement error. Due to 
variations in oscilloscope input characteristics, 
probe compensation should be checked whenever a 
10X probe is moved from one oscilloscope to 
another or from one channel to another on the same 
oscilloscope. Always compensate the probe to the 
channel on which it will be used. See the procedure 
in Section 4, Checks and Adjustments. 
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Probe Handling (Optional Probes) Coaxial Cables 

To maintain good waveform fidelity and 
Both the probe and the probe accessories should accuracy, use only high-quality, low-loss coaxial 

be handled carefully to prevent damage. Striking a cables. When you use 50 R or 75 R coaxial cable, 
hard surface can damage both the probe body and attach a matching external terminator. Some high 
the probe tip. Exercise care to prevent the cable frequency response will be lost without external 
from being crushed, kinked, or excessively strained. termination. 

OPERATOR'S CHECKS AND ADJUSTMENTS 

To verify the operation and basic accuracy of Horizontal 
your instrument before making measurements, 
perform the following checks and adjustment pro- SECIDIV 0.5 ms 
cedures. If adjustments are required beyond the SECIDIV Variable CAL (in detent) 
scope of these operator's checks and adjustments, POSITION Midrange 
refer the instrument to qualified service personnel. MODE X 1 

For new equipment checks, before proceeding 
with these instructions, refer to Preparation for Use 
in this manual to prepare the instrument for the initial 
start-up before applying power. 

INITIAL SETUP 

1. Verify that the POWER switch is OFF (switch is 
in the out position), and the Line Voltage 
Selector switch is set for the correct source 
voltage. Then plug the power cord into the ac 
power outlet. 

2. Press in the POWER switch (ON) and set the 
instrument controls to obtain a baseline trace: 

Trigger 

HOLDOFF MIN (fully counter- 
clockwise) 

SOLIRCE VERT MODE 
MODE P-P AUTO 
SLOPE Positive (1) 
COUPLING AC 
LEVEL For a stable display (with 

signal applied) 

3. Adjust the INTENSITY and FOCUS controls for 
the desired display brightness and best focused 
trace. 

4. Adjust the Vertical and Horizontal POSITION 
controls to position the trace within the graticule 
area. 

5. Allow the instrument to warm up for 20 minutes 
Display before commencing the adjustment pro- 

cedures. Reduce the INTENSITY level during the 

INTENSITY waiting time. 
Midrange 

FOCUS Best defined display 

Vertical (Both Channels) 
TRACE ROTATION ADJUSTMENT 

POSITION (both) Midrange 
MODE CH 1, NORM 
VOLTSIDIV (both) 10 mV 
AC-GND-DC (both) DC 
VOLTSIDIV Variable CAL (in detent) 
(both) 
Magification (both) X1 (CAL knobs 

in) 

NOTE 

Normally, the trace will be parallel to the 
center horizontal graticule line, and TRACE 
ROTATION adjustment is not required. 

1. Preset the instrument controls and obtain a 
baseline trace as described in Initial Setup. 
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2. Use the CH 1 POSITION control to move the 
baseline trace to the center horizontal graticule 
line. 

3. If the baseline trace is not parallel to the center 
horizontal graticule line, use a small-bladed 
screwdriver or alignment tool to adjust the 
TRACE ROTATIOIV control and align the trace 
with the graticule line. 

PROBE COMPENSATION 
(Option 10X Probe) 

Misadjustment of probe compensation is a 
source of measurement error. The attenuator 
probes are equipped with a compensation adjust- 
ment. To ensure optimum measurement accuracy, 
always check probe compensation before making 
measurements. Probe compensation is accom- 
plished by the following steps: 

1. Preset the instrument controls and obtain a 
baseline trace as described in the Initial Setup. 

2. Connect the two 10X probes (supplied with the 
instrument) to the CH 1 OR X and CH 2 OR Y 
input connectors. 

3. Connect the Channel 1 probe tip to the PROBE 
ADJUST terminal. 

4. Use the CH 1 POSITION control to vertically 
center the display. If necessary, adjust the 
Trigger LEVEL control to obtain a stable display 
on the positive (I) SLOPE. 

NOTE 

Refer to the instruction manual supplied 
with the probe for more complete 
information on the probe and probe 
compensation. 

5. Check the waveform display for overshoot and 
rounding (see Figure 2-5); if necessary adjust 
the probe's compensation. Use a low- 
reactance alignment tool to adjust the LF comp 
capacitor for a square front corner on the 
waveform. 

6. Disconnect the Channel 1 probe tip from the 
PROBE ADJUST terminal. 

7. Connect the Channel 2 probe tip to the PROBE 
ADJUST terminal. 

8. Set the Vertical MODE to CH 2. 

9. Use the CH 2 POSITION control to vertically 
center the display. 

10. Repeat step 5 for the Channel 2 probe. 

CORRECT 
(FLAT) 

OVER 
COMPENSATED 
(OVERSHOOT) 

10 

COMPENSATED 

L, L- (ROLLOFF) 

4207-1 1A 

Figure 2-5. Probe compensation. 
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Section 3-2205 Service 

THEORY OF OPERATION 

SECl'ION ORGANIZATION 

This section of the manual contains a general 
summary of instrument functions followed by a 
detailed description of each major circuit. A basic 
block diagram, (Figure 9-4), and the schematic 
diagrams are located in the tabbed Diagrams 
section at the back of this manual. The block dia- 
gram and schematic diagrams are used to show the 
interconnections between parts of the circuitry and 
to indicate circuit components. 

circuits are represented by logic symbology and ter- 
minology. Most logic functions are described using 
the positive-logic convention. Positive logic is a sys- 
tem where the more positive of two levels is the 
TRUE (or 1) state; the more negative level is the 
FALSE (or 0) state. In this logic description, the 
TRUE state is HI, and the FALSE state is LO. Voltage 
levels for a HI or a LO state vary between specific 
devices. For detailed device characteristics, refer to 
the manufacturer's data book. 

The schematic diagram number associated with 
each description is identified in the text and is shown 
on the block diagrams. For best understanding of Linear Devices 
the circuit being described, refer to the appropriate 
schematic diagram and the block diagram. 

The operation of individual linear integrated 
circuit devices in this section use waveforms or 

INTEGRATED CIRCUIT DESCRIPTIONS other techniques such as voltage measurement and 
simplified diagrams to illustrate their circuit 

Digital Logic Conventions operation. 

Digital logic circuits do many functions within the 
instrument. Functions and operation of the logic 

GENERAL DESCRIPTION 

In the following functional description of the 2205 connector. This precharging prevents large trace 
Oscilloscope, refer to the block diagram (Figure shifts of the display when switching from GND to AC 
9-4) located in the Diagrams section of this manual. coupling. The Attenuators are switched by the 
In Figure 9-4 the numbered diamond symbol in each front-panel VOLTSIDIV switches and scale the 
major block refers to the appropriate schematic applied signal level to obtain the desired display 
diagram number. amplitude. 

Vertical 

Signals to be displayed on the crt (cathode-ray 
tube) are applied to either or both the CH 1 OR X 
and the CH 2 OR Y input connectors. The signals 
may be coupled to the attenuator either directly 
(DC) or through an input-coupling capacitor (AC) . 
The inputs may also be disconnected, and the input 
to the attenuators grounded, by switching to the 
GND position of the input coupling switch. In the GND 
position, the ac-coupling capacitor is allowed to 
precharge to the dc level present at the input 

The output signals from the Attenuators are ap- 
plied to the Vertical Preamplifiers for amplification. 
The Channel 2 Preamplifier has additional circuitry, 
permitting the operator to invert the Channel 2 dis- 
play on the cathode-ray tube (crt). Trigger pickoffs 
in each channel supply a trigger signal to the Trigger 
Amplifier when internal triggering is selected. 

Input signals are selected for display by the 
Channel Switching circuit under control of the front- 
panel VERTICAL MODE switches. The output signal 
from the Channel Switching circuit is applied to the 
Vertical Output Amplifier. 
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Final amplification of the vertical signal is done by 
the Vertical Output Amplifier. This stage produces 
the signal levels that vertically deflect the crt elec- 
tron beam. For locating the position of off-screen 
displays, the dynamic range of the Amplifier can be 
limited with the Beam Find circuitry. This circuitry 
also intensifies the trace and limits horizontal 
deflection. 

Triggering 

The Trigger circuitry uses either the Internal Trig- 
ger signal obtained from the input signal(s), an 
External Trigger signal, or a Line Trigger signal 
derived from the ac power source to develop trigger 
signals for the Sweep Generator. The P-P Auto Trig- 
ger circuit sets the range of the Trigger Level to con- 
form to within the peak-to-peak amplitude of the 
selected trigger signal when either P-P Auto or TV 
Field Trigger mode is selected. This allows triggering 
on most signals without needing to adjust the 
TRIGGER LEVEL control. In NORM mode, the 
TRIGGER LEVEL control must be adjusted to the 
signal level before a sweep will be triggered. 

The triggering circuitry contains the TV Field Sync 
circuit. This circuit provides stable triggering on 
television vertical-sync pulses when in the TV Field 
triggering mode. TV Line triggering is possible using 
P-P AUTO trigger mode. 

Sweep 

The Sweep Logic circuit controls the sweep 
generation and Z-Axis unblanking for the Sweep dis- 
play. When the TRIGGER Mode switches are set to 
either P-P AUTO or TV FIELD and no trigger signal is 
present, the Auto Baseline circuit causes the Sweep 
Logic circuit to produce a sweep for reference pur- 
poses. In the NORM setting, the Auto Baseline circuit 
is disabled and sweeps are not generated until a 
trigger event occurs. This is useful for triggering on 
low-repetition rate signals. The SGL SWP (single 
sweep) trigger mode allows only one sweep to be 
generated after being reset. Following the single 
sweep, the Trigger circuit is disabled until the SGL 
SWP RESET button is pressed again. 

Output Amplifier to drive the crt horizontal deflection 
plates. 

Horizontal 

The Horizontal Preamplifier gain is increased by a 
factor of 10 when the Horizontal MAG control is 
used. Horizontal positioning of the display is done in 
the Horizontal Preamplifier circuit. 

In the X-Y mode of operation, the Channel 1 sig- 
nal from the internal Trigger circuitry passes through 
the X-Y Amplifier to the Horizontal Preamplifier. In 
this operating mode, the Channel 1 Internal Trigger 
signal supplies the horizontal deflection to the crt, 
and the Miller Sweep circuit is disabled to inhibit 
sweep generation. 

The Z-Axis drive from the Sweep Logic circuit is 
applied to the Z-Axis Amplifier. The output signal 
from the Z-Axis Amplifier circuit sets the crt in- 
tensity. When using Chop Vertical mode, a blanking 
signal from the Chop Oscillator circuit blanks the crt 
display while switching between the vertical 
channels. 

The DC Restorer circuit applies the output voltage 
of the Z-Axis Amplifier between the cathode and 
grid of the crt. High dc potentials on these elements 
prohibit direct coupling to the crt. 

Power Supply 

The Power Supply provides the necessary 
operating voltages for the instrument. Operating 
potentials are obtained from a circuit consisting of 
the Power Transformer, power supply control 
circuits, inverter, and inverter transformer. The 
inverter transformer secondary windings provide 
various ac-levels that are rectified and filtered to 
produce the operating voltages for the instrument. 

Probe Adjust 

The Sweep Logic circuit controls the operation of A front-panel PROBE ADJUST output is provided 
the Miller Sweep Generator circuit. The Sweep for use in adjusting probe compensation. The 
circuit produces a linear sweep with a ramp time that voltage at the PROBE ADJUST connector is a 
is controlled by the SECIDIV switch setting. The negative-going square wave that has a peak-to- 
sweep signal is applied to the Horizontal Preamplifier peak amplitude of about 500 mV with a repetition 
for initial amplification and then to the Horizontal rate about 1 kHz. 
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DETAILED CIRCUIT DESCRIPTION 

VERTICAL 

Attenuators 

coupling, the Channel 1 signal goes directly to the 
input of the High-Impedance Attenuator stage. 
When ac coupled, the ac portion of the input signal 
passes through the dc-blocking capacitor C2. The 
blocking capacitor stops the dc component of the The Channel 1 and Channel 2 Attenuator circuits, input signal from reaching the Attenuator circuit. 

shown on Diagram 1, are identical except for the ad- When switched into the signal path, attenuator AT1 
ditional Invert circuitry in the Channel 2 Paraphase attenuates the input signal by factors of 4, Amplifier. Therefore, only the Channel 1 Attenuator or 2. When s1 01 is set to GND, the direct signal path is described, with the Invert circuitry of Channel 2 is opened and the input of the attenuator is con- 
discussed separately. nected to ground. This provides a ground reference 

The Attenuator circuit (see Figure 3-1 ) provides 
control of the vertical deflection factor and the 
variable voltsldivision gain. Vertical input signals for 
display on the crt may be connected to either or 
both the CH 1 OR X and the CH 2 OR Y input con- 
nectors. In the X-Y mode of operation, the input sig- 
nal applied to the CH 1 OR X connector provides 
horizontal (X-axis) deflection for the display, and 
the input signal applied to the CH 2 OR Y connector 
provides the vertical (Y-axis) deflection for the 
display. 

lnput Coupling (AC-GND-DC) 

A signal from the CH 1 OR X input connector may 
be ac or dc coupled to the High-Impedance 
Attenuator circuit or disconnected completely by the 
lnput Coupling Switch. Signals from the CH 1 OR X 
input connector are routed through resistor R1 to 
lnput Coupling switch S101. When 5101 is set for dc 

without the need to remove the applied signal from 
the input connector. The coupling capacitor 
precharges through R2 and R4 to prevent large trace 
shifts when switching from GND to AC. 

lnput Attenuator 

The effective deflection factor of each vertical 
channel is determined by the setting of the Channel 
VOLTSIDIV switch. The basic deflection factor of the 
Vertical system is 5 mV1DIV. For VOLT/DIV switch 
settings above 5 mVlDIV, frequency compensated 
voltage dividers (attenuators) are switched into the 
circuit. Each channel has t 2 ,  +4, +10 and +I00 
attenuators that are selected in various combi- 
nations to produce the different deflection factors. 
Each attenuator contains an adjustable series 
capacitor to provide correct attenuation at high 
frequencies, and an adjustable shunt capacitor to 
provide correct input capacitance. 

HIGH-Z 
ATTENUATW BUFFER AMPLIFIER TO VERTICAL INPUT +I. +2. i 4  Gi3A. 0 1 3 8  VERTICAL 

COUPLING +lo,  i f 0 0  PREAMP 

Figure 3-1. Block diagram of the Channel 1 Attenuator. 
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Source Follower 

The Channel 1 signal from the input attenuator is 
connected to the source follower Q13A via R6 and 
C6. Resistor R5 provides the input resistance. Resis- 
tor R6 provides input current limiting for Q13A and 
Q14. FET Q13B is a constant current source for 
Q13A. Transistors Q13A and Q13B provide a high 
output impedance for the attenuator stage and the 
input drive current needed for the Paraphase Ampli- 
fier U30 (first stage of amplification). 

If excessively high amplitude signals are applied 
to the source follower Q13A, the signal current will 
be limited by R6 and Q14 (connected as diode) and 
the gate-source junction of Q13A. If an excessive 
negative going signal causes Q14 to become for- 
ward biased, Q13A gate is clamped to about -9.3V. 
An excessive positive going signal will forward bias 
the gate-source junction of Q13A. As soon as gate 
current flows, the gate voltage will stop increasing. 
Gate current is limited by the high resistance of R6. 

Paraphase Amplifier 

Paraphase Amplifier U30 converts the single- 
ended signal from Q13 into a differential signal for 
the Vertical Preamplifier. The signal from Q13A pin 5 
goes to the base of one transistor in U30. The other 
input transistor in U30 is biased by the divider net- 
work formed by R30, R31, R32 and variable R33. 
Emitter current for the two input transistors is sup- 
plied by R22 and R23. Resistor R29 sets the gain for 
the stage. The collector current of the two input 
transistors serves as emitter current for the dif- 
ferential output transistor pairs. Base bias voltages 
for the output pairs are developed by the divider 
network formed by R39, R41, R42 and CH 1 
VOLTSIDIV Variable control. The transistors of U30 
have matched characteristics, so the ratio of cur- 
rents in the two transistors U83B and U83C, con- 
nected as diodes, determines the current ratios in 
the output transistor pairs of U30. 

As CH 1 VOLTSIDIV Variable control is rotated 
from calibrated to uncalibrated, the conduction level 
of the transistors connected to R35 increases. Since 
the transistor pairs are cross connected, the 
increased conduction in one pair of transistors sub- 
tracts from the output current produced by the tran- 
sistor pair connected to R38, and the overall gain of 
the amplifier decreases. Potentiometer R33 is 
adjusted to balance the amplifier for minimal dc 
trace shift as the CH 1 VOLTSIDIV Variable control is 
rotated. 

Incorporated in the Channel 2 Paraphase Ampli- 
fier is circuitry that allows the polarity of the Chan- 
nel 2 signal to be inverted. When CH 2 INVERT 

switch S90 is in NORM, the transistor pairs in U80 are 
biased as they are in U30, and CH 2 trace is not 
inverted. In CH 2 INVERT position, connections to 
the bases of the output transistor pairs are 
reversed, to produce an inverted Channel 2 trace. 
Potentiometer R83 is adjusted for minimal dc trace 
shift in CH 2 INVERT when rotating CH 2 VOLTSIDIV 
Variable control. Potentiometer R84 is switched in 
with R83 when in INVERT; it is adjusted for minimal 
dc trace shift when rotating CH 2 VOLTSIDIV 
Variable control. 

Vertical Preamplifiers 

The Channel 1 and Channel 2 Vertical Pre- 
amplifiers, shown on Diagram 2, are identical in 
operation. Operation of the Channel 1 amplifier is 
described. Differential signal current from the 
Paraphase Amplifier is amplified to produce drive 
current for the Vertical Output Amplifier. Internal trig- 
ger signals for the Trigger circuitry are picked off 
before the Vertical Preamplifier. The Channel Switch 
circuitry controls channel selection for the crt 
display. 

Common-base transistors Q102 and Q103, which 
complete the Paraphase Amplifier portion of the 
circuitry shown on Diagram 1, convert differential 
current from the Paraphase Amplifier into level- 
shifted voltages that drive the bases of the input 
transistors of Vertical Preamplifier U130 and the 
Internal Trigger circuitry. 

Emitter current for the input transistors of U130 is 
supplied by Q114 and Q115. The base bias of Q114 
and Q115 is adjusted by the Channel 1 VERTICAL 
POSITION Control R123. The collector current of 
each input transistor of U130 is the emitter current 
for two of the differential output transistors. One 
collector of each output pair is grounded and the 
other provides output drive to the Vertical Output 
Amplifier. The base bias voltages of the transistors 
with grounded collectors are held at ground potential 
by R136. The base voltages of the other transistors 
are controlled by the Channel Switch circuitry. 

When Channel 1 is selected to drive the Vertical 
Output Amplifier, the Q output (pin 9) of U540A is HI. 
The transistors with the ungrounded collectors is 
then forward-biased, and the Channel 1 signal is 
conducted through to the Vertical Output Amplifier. 
If Channel 1 is not selected, then the Q output of 
U540A is LO. The transistors with the ungrounded 
collectors are then reverse-biased and the output 
signals will be conducted to ground by the other 
transistor pair. The gain of the Preamplifier is set by 
adjusting R145 to control the signal current that is 
shunted between the two differential outputs. 
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Channel Switch Logic resistor R538. The outputs of U540A are then Q LO 
and a HI enabling the Channel 2 Preamplifier signal 

The Channel Switch circuitry, shown on to drive the Vertical Output Amplifier, while the CH 1 
Diagram 2, uses the front-panel VERTICAL MODE Preamplifier is disabled. 
switches to select the crt display format. See Figure 
3-2 for a block diagram of the circuit. To display the ADD, ALT, or CHOP formats, S550 

must be in the BOTH position to ground the A, C, 
When any display mode other than X-Y is and pins of S545. 

selected, the XY line connected to S550 is at around 
potential. VERTICAL MODE switches S545 a n i  S550 
control the connection between the XY control line 
and the SET(L) and RESET(L) inputs of flip-flop 
U540A to obtain the various display formats 
described below. 

CHANNEL 1 DISPLAY ONLY. The CH 1 position 
of S550 grounds the SET input of U540A while the 

input is held HI by pull-up resistor R539. This 
produces a HI and a LO on the Q and a outputs of 
U540A respectively, and the Channel 1 Preamplifier 
signal then drives the Vertical Output Amplifier (as 
described in the Vertical Preamplifier section). The 
Channel 2 Preamplifier will be disabled. 

CHANNEL 2 DISPLAY ONLY. The CH 2 position 
of S550 holds the RESEf input of U540A LO through 
CR538, and the input is held HI by pull-up 

ADD DISPLAY. In the ADD position of S545, both 
the SET and RESET inputs of U540A are held LO by 
CR534 and CR537. The Q and outputs of U540A 
are then both HI, and signal currents from the Chan- 
nel 1 and Channel 2 Preamplifiers add together to 
drive the Vertical Output Amplifier. 

CHOP DISPLAY. In the CHOP position, the 
CHOP ENABLE line is held LO, keeping the inputs 
of U537D and U537C HI. This enables CHOP 
multivibrator U537D to begin switching. The 
switching rate is determined primarily by the com- 
ponent values of R544, R545, and (2545. The output 
of U537C (the inverted output of the multivibrator 
circuit) supplies the CHOP clock to flip-flop U540A 
via U537A. The output of U537C also drives U537B, 
the CHOP Blanking Pulse Generator. 

CHANNEL I 
"OM pi AMPLJ;,"tTCH CHANNEL 1 

ATTENUATOR 

CHANNEL I SELECTOR I 
I LOGIC 

U537A. U537B 
U537C. U537D I 

CHANNEL 2 
CHANNEL 2 AMPL/SWITCH 

ATTENUATOR 

_, VERTICAL 
OUTPUT 

AMPLIFIER 

-- - -  - -  - - 

Figure 3-2. Block diagram of the Channel Switching. 
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Coupling capacitor C547 and resistors R547 and 
R548 form a differentiating circuit that produces 
positive-going and negative-going short duration 
pulses. These pulses are inverted by U537B to gen- 
erate the Chop Blank signal to the Z-Axis Amplifier. 
The pulses blank the crt during CHOP switching 
times. 

The Alt Sync signal applied to one input of U537A 
is HI except during Holdoff. This allows the output of 
U537C to be inverted by U537A which drives the 
clock input of U540A. Since the n output of U540A 
is connected back to the D input, and both the 
and FEET inputs are HI, the outputs of U540A tog- 
gle (change states) with each clock input. The Verti- 
cal Output Amplifier is then driven alternately from 
the Channel 1 and Channel 2 Preamplifiers at the 
CHOP rate. 

ALTERNATE DISPLAY. In ALT, the 
CHOP ENABLE line is held HI, disabling CHOP 
multivibrator U537D. The output of U537C will be HI 
and the Chop Blank signal from U537B will be LO. 
Input signals to U537A are the HI from U537C and 
the ALT SYNC from the Holdoff circuitry in the 
Sweep Generator. The output of U537A will then be 
the inverted ALT SYNC signal that clocks Channel 
Select flip-flop U540A. This causes the outputs of 
U540A to toggle at the end of each sweep so that 
the Channel 1 and Channel 2 Preamplifiers alter- 
nately drive the Vertical Output Amplifier. 

Beam Find keeps the vertical trace within the 
graticule area for locating off-screen and over- 
scanned traces. BEAM FlND switch S390 adjusts the 
Vertical Output Amplifier biasing to limit the voltage 
swing at the crt plates. When S390 is in normal out 
position, the voltage level on pin 3 of U225 is about 
zero volts. When the BEAM FlND switch is in, pin 3 of 
U225 goes to -8.6 V, the output of U225 goes low 
and bias Q202 and Q203 such that the amplifier 
dynamic range is limited. 

Vertical Output Amplifier 

The Vertical Output Amplifier provides final 
amplification of the input signals for application to 
the vertical deflection plates of the crt. Signals from 
the preamplifier are applied to a differential amplifier 
composed of Q230 and Q231 with frequency com- 
pensation provided by R241, R280, and C241, and 
overall gain set by R233. Transistors Q232, Q236, 
and Q237 form a cascade-feed-back amplifier for 
driving the positive deflection plate with R243 setting 
amplifier gain and C243 providing high frequency 
compensation. Emitter follower of Q232 buffers the 
input and provides low impedance drive to the two 
output transistors Q236 and Q237. For slow speed 
signals, Q236 serves as a current source for Q237, 

and at high frequencies, the signal is coupled 
through C232 to the base of Q236. This provides 
additional pull-up output current to drive the crt at 
high frequencies. The amplifier consisting of Q234, 
Q238,and Q239 drives the negative deflection plate 
the same way the positive deflection plate is driven. 

TRIGGER AMPLIFIERS AND SWITCHING 

The Trigger Amplifiers shown on Diagram 3, pro- 
vide signals to the Trigger Generator circuit from 
either the Vertical Preamplifiers, the EXT INPUT OR Z 
connector, or the power line. The SOURCE switch 
selects Channel 1, Channel 2, external, or line as 
the trigger source. 

Internal Trigger 

Signals from the Vertical Preamplifiers drive the 
internal Trigger Amplifier with channel selection 
determined by the VERTICAL switch. 

Trigger pickoff from the Preamplifiers is accom- 
plished by Q450 and Q451 for Channel 1, and Q452 
and Q453 for Channel 2. The circuitry associated 
with Channel 2 is the same as that for Channel 1 
except that it does not have a trigger offset 
adjustment. 

Signals from the Channel 1 Preamplifier are 
applied to Q450 and Q451. These emitter-follower 
transistors each drive one input transistor in U335, 
and the collectors of the U335 input transistors in 
turn supply emitter current to two current-steering 
transistors. The biasing network of the input tran- 
sistors of U335 is adjustable while the biasing net- 
work of the input transistors of U310 is fixed. Potenti- 
ometer R338 adjusts the emitter bias levels of the 
two input transistors of U335 so that dc offsets 
between channels can be matched. 

The base bias voltage of one transistor in each 
output differential amplifier pair is fixed by the divider 
network composed of R443 and R444. The other 
base voltage is controlled by the CH 1 TRIG signal 
from the Trigger Channel Switch circuitry. When the 
CH 1 TRIG signal is LO, the transistors in each output 
pair, with the collectors connected together, are 
biased on and the other transistors are off. The 
collector signal currents are equal in magnitude but 
opposite in polarity and signal cancellation occurs. If 
the CH 1 TRIG signal is HI, the other transistors in 
each pair will be biased on and an output signal will 
be developed across R339 and R340 to drive the 
Internal Trigger Amplifier. 

Internal trigger channels are chosen by the 
SOURCE switch S555. The CH 1, VERT MODE, and 
CH 2 positions of S555 forward biases CR348 and 

3-6 
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CR349 to prevent external trigger signals or the line 
trigger signal from reaching the Trigger Generator. 
Signals from the lnternal Trigger Amplifier are 
passed to the Trigger Generator through forward- 
biased CR450. 

CHANNEL 1. For triggering from Channel 1, the 
SOLIRCE and VERTICAL MODE switches are set to 
CH 1. lnput pin 9 of U300C will be LO, which place a 
LO at the output of U300C. This LO is passed 
through U304B to an input of U300B. The output of 
U300B goes HI enabling Channel 1 signal through 
U335. The Channel 2 signal path is disabled by the 
output of U300A being LO. 

CHANNEL 2. For triggering from Channel 2, the 
SOURCE and VERTICAL MODE switches are set to 
CH 2. lnput pin 8 of U300C will be LO, which places a 
LO at the output of U300C. This LO is passes 
through U304A to one of the inputs of U300A. The 
output of U300A goes HI enabling Channel 2 signal 
through U335. The Channel 1 signal path is disabled 
by the output of U300B being LO. 

VERT MODE. When the SOURCE switch is set to 
VERT MODE, trigger source selection is determined 
by the two VERTICAL MODE switches. The outputs of 
U300A and U300B will be HI, and triggering selection 
will then be determined by the inputs of U304A and 
U304B that are controlled by U540A in the Channel 
Switch circuit. 

When Channel 1 is selected (VERTICAL MODE 
switch set to CH I ) ,  the input to U304B will be HI. 
The LO from the output of U304B is applied to U300B 
and causes the CH 1 TRIG line to go HI and enable 
the Channel 1 trigger signal. The input to U304A will 
be LO placing a HI at the input of U300A. The LO 
from the output of U300A causes the Channel 2 
trigger signal to be disabled. 

When Channel 2 is selected (VERTICAL MODE 
switch set to CH 2), the outputs of U340B, U300B, 
U304A, and U300A will be the reverse of the states 
described for Channel 1 selection. The Channel 2 
signal will be selected and the Channel. 1 trigger 
signal disabled. 

When selecting ALT VERTICAL MODE, the inputs 
of U304A and U304B will toggle with each sweep. 
The outputs of the two gates will also toggle and the 
Trigger signal source will alternate with the displayed 
channel. 

In the ADD VERTICAL MODE position, both inputs 
to U304A and U304B will be LO and both gate out- 
puts of U300A and U300B will be HI. Both Channel 1 
and Channel 2 signal paths will be enabled and their 
output current will be summed at the inputs of the 

lnternal Trigger Amplifier to produce the internal 
trigger signal. 

In CHOP VERTICAL MODE position, the 
CHOP ENABLE line places a LO on both inputs of 
U300D. The output of U300D is held HI and applied 
to the inputs U304A and U304B and the signal to the 
lnternal Trigger Amplifier will be the same as for the 
ADD mode. 

lnternal Trigger Amplifier 

The lnternal Trigger Amplifier converts the 
differential trigger signals from the Vertical Pre- 
amplifiers into a single-ended signal that drives the 
X-Axis Amplifier and the Trigger Generator. 

Signal current is applied to the emitters of U380C 
and U380D. The collector current of U380C is con- 
verted to a voltage across feedback resistor R357. 
The opposite-phase collector current of U380A 
causes a voltage drop across R359 that adds to the 
voltage at the collector of U380D. This voltage 
appears at the base of U415C which buffers and 
level shifts the signal back to 0 V. The emitter signal 
of U415C drives the X-Axis Amplifier, and the base 
of (2410. The emitter signal of Q410 in turn drives 
the Trigger Generator whenever CR450 is forward 
biased. 

External Trigger Amplifier 

The External Trigger Amplifier buffers signals 
applied to the EXT INPUT OR Z connector and line- 
frequency trigger signals. The output of the amplifier 
is applied to the Trigger Generator. 

EXT. When the SOLIRCE switches are set to EXT, 
and either EXT=Z, EXT, or EXTI10 is selected, the 
trigger source is the signal applied to the EXT INPUT 
OR Z connector. In EXTI10 position the input signal 
is attenuated by a factor of 10 through the compen- 
sated divider &omposed of R377, ~ 3 7 8 ,  ~ 3 7 7 , ' a n d  
C378. 

The external signal is applied to the gate of (2370. 
FET Q371 supplies source current for 0370 such that 
there will be no voltage drop across the gate-source 
junction of (2370. FETS Q370 and 0371 are a 
matched pair. The source-follower Q370 drives 
emitter-follower transistor Q412 which lowers the 
Amplifier output impedance. Protection-diode 
CR381 clamps the signal at the gate of Q370 to 
about -9 V. The Amplifier output will drive the Trig- 
ger Generator through forward-biased CR451 when- 
ever the SOURCE switch is set to EXT. When the 
SOURCE switch is not set to EXT, the base-emitter 
junction of Q370 will be reverse biased via (2411, 
CR452, CR348 or CR349, and the Amplifier will be 
disabled. 
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When the SOURCE switch is set to EXT=Z 
position, the external signal is buffered by Q370 and 
applied to the Z-Axis amplifier for intensity 
modulation. 

The line trigger from the power supply is applied 
to Q370 when the SOURCE switches are set to EXT 
and LINE positions. 

'TRIGGER GENERATOR 

The Trigger Generator, shown on Diagram 3, 
supplies trigger signals to the Sweep Generator. 
Included in the Trigger Generator circuit are the P-P 
Auto Trigger, Norm Trigger, and TV Triggering 
circuitry. 

Trigger Level Circuit 

The Trigger Level Circuit establishes voltages at 
the ends of the TRIGGER LEVEL potentiometer as a 
function of the TRIGGER Mode switch selection and 
trigger signals selected be the SOURCE switch. In 
the P-P Auto and TV Field mode, U415E is off and 
CR341 is reverse biased. Diode CR417 is forward 
biased turning U415A off. Trigger signals selected by 
the SOURCE switch are applied to peak detectors 
consisting of U415B-Q415 and U380E-Q465. These 
peak detectors track dc levels and have a high 
voltage transfer efficiency. The positive-peak and 
negative-peak signal levels stored by C418 and 
C431 are near the peak levels of the trigger signal. 
Amplifiers U425A and U425B are configured as 
voltage followers with transistors U415D and Q490 in 
the feedback loops. These transistors thermally 
compensate for U415B and Q465 and level shift the 
amplifier outputs back to the original dc levels of the 
input trigger signals. The output of U425B will be the 
positive peak voltage of the input trigger signal and 
the output of U425A will be the negative peak 
voltage. Potentiometers R445 and R446 adjust for dc 
offsets in the trigger circuitry. 

In the Norm mode, +8.6 V is applied to the junc- 
tion of R417 and R432, turning on U415E and forward 
biasing CR431. Diode CR417 is reverse biased 
turning U415A on, Input transistors U415B and Q465 
are then biased off and no trigger signals will reach 
the Trigger Level circuit. The inputs and outputs of 
U425A and U425B will then be fixed voltages and 
independent of trigger-signal amplitude. 

Trigger Level Comparator 

The Trigger Level Comparator compares signals 
selected by the TRIGGER SOURCE switch to a 
voltage set by the TRIGGER LEVEL control. Positive 
or negative slope triggering is selected by the 
TRIGGER SLOPE switch. 

Transistors U460B and U460E compare the wiper 
voltage on the TRIGGER LEVEL control to the input 
trigger signal, and the transistor with the higher base 
voltage will conduct more of the available emitter 
current. The output collector currents supply emitter 
current to two transistor pairs (U460A-U460F and 
U460C-4600D) which serve as cross-wired switches 
that are biased on or off by the TRIGGER SLOPE 
switch. When S460 is set to the positive slope 
position, U460A and U460D are biased on and 
U460C and U460F are biased off. For the negative 
slope position, the transistors reverse states to 
invert the comparator output polarity. 

Schmitt Trigger and TV Trigger Circuit 

This circuitry generates a signal that drives the 
Trigger Logic as a function of the Trigger Level 
Comparator output signal and the TRIGGER MODE 
switches. 

The output signals from the Trigger Level 
Comparator drive Q400 and Q401. These transistors 
are configured as a current mirror that converts the 
differential output to a single-ended current to drive 
amplifier U480C. Potentiometer R481 corrects for dc 
offsets between positive and negative slope. Shunt- 
feedback amplifier U480C converts a current input to 
a voltage output to drive the input of the Schmitt 
Trigger, U480D, through R485. Positive feedback for 
the Schmitt Trigger is provided by potentiometer 
R489, and C489 reduces trigger jitter increasing 
positive feedback at higher frequencies. The setting 
of R489 determines the circuit hysteresis. 

When TV FIELD is not selected, the TF line is 
HI, and is .buffered by Q487. Transistors Q488 and 
Q489 are hiased off and a LO is placed on one input 
of U480A by R4924493. This LO input will cause 
U480A to invert the output from U480D. With Q489 
off, a LO will be placed on one input of U480B by 
R495 and U480B will also act as an inverter. The 
Trigger signal at the output of U480B is therefore the 
same as the input signal to U480A. 

When TV FIELD is selected, the VF line is LO, 
and is buffered by Q847. The outputs of U480D will 
determine the conduction states of Q488 and Q489, 
and the input of U480A connected to R492 will be HI. 
The output of U480A will be LO and U480B will invert 
signal at its other input. Signals at the collector of 
Q489 are filtered by C495, R495, and C496 to reject 

3-8 

Scans by Artekhledia O 2006 



Theory of Operation-2205 Service 

TV video information and average the TV horizontal- 
sync pulses. Setting the trigger-level threshold near 
the center of the horizontal-sync-pulse swing es- 
tablishes the untriggered level. When the TV 
vertical-sync-block occurs, the output of the filter 
applied to U480B pin 7 rises to a level that will cause 
U480B to switch. Precise TV field synchronization is 
obtained as a result of this filtering action. The Trig- 
ger signal output will be the inverse of the filtered 
signal appearing at U480B pin 7. 

SWEEP GENERATOR AND LOGIC 

The Sweep Generator and Logic circuitry, shown 
on Diagrams 4 and 5, produce a linear voltage ramp 
that drives the Horizontal Preamplifier. The Sweep 
Generator circuit also produces signals that are used 
to generate correct timing of the crt unblanking and 
intensity levels used for viewing the display. See 
Figure 3-3 for the block diagram of the Sweep 
Generator and Logic circuitry. 

Miller Sweep Generator 

The Miller Sweep Generator produces a linear 
voltage ramp that drives the Horizontal Amplifier. It 
produces the ramp voltage by maintaining a con- 
stant current through timing capacitors, causing a 
linear voltage rise across them as they charge. 

Field-effect transistors Q704A and Q704B are 
matched devices with Q704B acting as the current 
source for Q704A. Since the gate and source of 
Q704B are connected together, the source current 
available to Q704A is just enough so that there is no 
voltage drop across the gate-source junction of 
Q704A. 

When the sweep is not running, Q701 is biased 
on, holding the selected timing capacitors in a dis- 
charged state. The low impedance of Q701 in the 
feedback path holds the Miller Sweep output near 
ground potential. The voltage across Q701, in 
addition to the base-emitter voltage of Q706, 
prevents saturation of the output device. 

Figure 3-3. Block diagram of the Sweep Generator and Logic. 
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The sweep ramp starts when Q536 is biased off. 
The signal going to the base of Q701 from the 
Sweep Logic circuit turns Q701 off. The timing 
capacitors then begin charging at a rate set by 
timing resistors R701, R702 and the position of the 
SECIDIV switch S701. One end of timing resistor 
R701 is connected to the wiper of R721 and the 
other end is connected to the input of the Miller inte- 
grator. Due to feedback from the circuit output 
through the timing capacitors, the integrator input 
voltage at the gate of Q704A remains fixed and sets 
a constant voltage across the timing resistors. This 
constant voltage produces a constant charging cur- 
rent through the timing capacitors, which results in a 
linearly increasing voltage ramp at the output of the 
Miller Sweep circuit. 

When the ramp reaches about 12 V, the Sweep 
Logic circuitry starts the holdoff period in which 
Q701 is turned on and the Sweep Generator is reset. 
This holdoff period is necessary so that the timing 
capacitors can be fully discharged before another 
sweep starts. Capacitors C704 and C703 are always 
in the charging circuit and are used for high sweep 
speeds. For medium sweep speeds, capacitors 
C701 and C702 are in series. For slow sweep 
speeds, only capacitor C701 is used. 

The SECIDIV Variable circuitry uses an 
operational amplifier to maintain a constant 
reference voltage at one end of R721 independent of 
the circuit load. The voltage applied to the timing 
resistors varies with the rotational position of R721, 
the SECIDIV Variable control. A fixed dc voltage is 
applied to the noninverting input of the operational 
amplifier, and feedback resistors R717 and R718 
establish double that voltage at the anode of VR719. 
Potentiometer R722 adjusts the reference voltage 
when in 0.5 ms to 10 JLS SECIDIV ranges to correct 
for mismatch between timing capacitors C701 and 
C702. 

Sweep Logic 

The Sweep Logic circuitry controls sweep gen- 
eration, as a function of incoming trigger signals and 
the Trigger mode selected. 

NORM. When NORM trigger is selected, the cir- 
cuit is ready to start the sweep in response to a trig- 
ger signal. At the start of the sweep, a U530B has a 
LO on SET (pin 12), RESET (pin 13), and D input 
(pin 10). A trigger pulse received at U530B (pin 11) 
will clock the LO on the D input to the Q output and 
enable the sweep to start. The output of the sweep 
generator is fed back via W701-4 into the potential 
divider R501 and R502. This divider is arranged so 
that when the ramp voltage reaches about 12 V, 
U560E is turned on, producing a LO on the input of 

inverter U520A. The inverted signal of U520A is 
applied to the input of U520B. The signal from U520B 
is inverted by U520C to produce an OR function, 
then fed to the SET input (pin 12) of U530B. This 
overrides the CLOCK input of U530B and puts a HI on 
the Q output (pin 15), resetting the sweep. The 
sweep reset is also fed to the input (pin 12) of the 
monostable U500B, which gives a holdoff time 
dependent on the holdoff capacitor selected and the 
variable holdoff resistor chain. The holdoff pulse 
from the monostable maintains the HI on the SET 
input of U530B until the end of the holdoff period, 
then the SET is driven LO, allowing the next trigger 
pulse to start the sweep. 

P-P AUTO. In the P-P AUTO mode, the sweep 
will free-run in the absence of a trigger signal. 
Should there be more than 50 ms between trigger 
pulses, the Auto Baseline circuitry consisting of 
U580B, U520D, U570A and U570B will start a sweep. 
U580B is a 20 Hz clock pulse generator. This signal 
is passed through Schmitt trigger U520D to provide 
a fast rise time. This is to ensure that both D inputs 
of U570A and U570B switch at the same time. 

With no trigger signal, the first clock pulse from 
U580B resets U570A, putting a HI on D input of 
U570B. This will then be clocked (giving a LO on 
TRIGGERED) when the next 50 ms pulse arrives. If 
the end of sweep has occurred and the holdoff 
period has elapsed, then the output of U520C will be 
LO. Because TRIGGERED and P-P AUTO are both 
LO, the output of U550D will put a LO on pin 7 of 
U550B. As the other input is also LO, the output of 
U550B will put a HI on pin 13 of U530B, forcing 
GATE LO and starting a sweep. 

If a trigger occurs, the HI on the D pin of U570A is 
passed to the Q output of U570A, to resets U570B, 
and put a HI on the TRIGGERED line. The output of 
U550B will be LO, allowing U530B to respond to the 
next trigger signal. When the TRIGGERED line is HI, 
the TRIG'DIREADY LED is turned on via U550A. 

SINGLE SWEEP. When the SINGLE SWEEP mode 
is selected, the SINGLE SWEEP line is LO, holding 
the D input of U570A LO and effectively disabling the 
Auto Baseline circuitry. This action also puts a LO on 
the TRIGGERED line. At the end of a sweep, the 
holdoff pulse is latched by U530A via U520B and 
U550C, and the D input of U530B is driven HI and the 
sweep is disabled. The sweep is enabled by a pulse 
from the single shot monostable U500A, which 
clocks the LO on the D input of U530A to the Q out- 
put. With a LO at the Q output of U530A, the next 
trigger signal will start a sweep. Switch debounce 
circuit U500A along with the timing components 
R506 and C506 will give a pulse width of about 30 ns, 
which is shorter than the fastest sweep speed. 
U500A also sets U510B turning on the TRIG'DIREADY 
LED via U550A. When the holdoff period starts (and 
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U500A has timed out), U500B will clock a LO back 
onto the Q output of U540B, allowing the TRIG'DI 
READY LED to be extinguished. 

X-Y. In the X-Y mode of operation, the line is 
LO, holding the input of U520A LO through CR521. 
The output of U520A via U520B and U520C will hold 
U530B set and no sweep can be started. 

HORIZONTAL 

The Horizontal Amplifier circuit, shown on 
Diagram 5 provides the output signals that drive the 
horizontal crt deflection plates. Signals applied to 
the Horizontal Preamplifier can come from either the 
Miller Sweep Generator (for sweep deflection) or 
from the XY Amplifier (when X-Y display mode is 
selected). See Figure 3-4 for the block diagram of 
the Horizontal Amplifier. 

The Horizontal Position control, X I0  magnifier 
circuitry, and the horizontal portion of the Beam Find 
circuitry are also contained in the Horizontal 
Amplifier Circuit. 

X-Y Amplifier 

In the X-Y mode of operation, the 73 signal 
(buffered by Q736) is low, biasing Q732 in the linear 
region. Transistors Q732 and Q737 are a trans- 
conductance amplifier that changes an input voltage 
to output current. The input signal is applied through 
gain adjust R395. The X Offset adjustment is R736. 
The signal current flowing out of Q737 is fed into the 
shunt feedback stage. The sweep is held at a con- 
stant low output level when in X-Y mode. 

When in sweep mode, the XY line is high and 
biases Q732 off, that biases Q737 off and disables 
the XY amplifier. The XY line also turns on U380B, 
thereby not allowing the X axis signal to get to the 
amplifier. The sweep signal is applied through R740 
and the gain setting resistor (R744) to the Horizontal 
Preamplifier stage. 

Horizontal Preamplifier 

The Horizontal Preamplifier amplifies input signals 
for application to the Horizontal Output Amplifier. 

Figure 3-4. Block diagram of the Horizontal Amplifier. 
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The preamplifier is a cascode differential pair. 
The gain is set by the network connected between 
pins 7 of U755C and 10 of U755D. With MAG switch 
S601 in X I ,  the X1 MAG line is high, Q760 and 
U745E are off, and the current sources consisting of 
U745A and U755A are on for normal operation with 
the gain set by R763. When MAG switch is XlO, the 
X1 MAG signal is LO, Q760 and U745E saturate, and 
the current sources consisting of U755B and U745B 
are on. This forward biases CR773 and CR774, a low 
impedance is switched in, and the X1 0 timing adjust- 
ment is made using X I0  Mag Gain R777. Magnifier 
registration is adjusted by R782 so that there is no 
horizontal trace shift when switching between the 
X I0  and X1 positions. The X I  MAG line is held at a 
constant high when in X-Y mode. 

The sweep signal, or the X-Axis signal (de- 
pending on mode of operation) with the horizontal 
position signal from R726, is buffered by Q750 and 
Q759 and applied pin 6 of U745C. Pin 9 of U745D is 
held to a fixed voltage level by (2725. The horizontal 
position signal adjusts the trace horizontally in both 
the sweep and X-Y modes. 

Horizontal Output Amplifier 

The Horizontal Output Amplifier provides final 
amplification of the horizontal signal to drive the 
horizontal crt deflection plates. 

voltage of the two shunt-feedback amplifiers to be 
shifted positively to reduce the available voltage 
swing at the crt plates. This prevents the trace from 
being deflected off-screen horizontally. 

Z-AXIS ARllPLlFlER 

The Z-Axis Amplifier, shown on Diagram 7, con- 
trols the crt intensity level via several input-signal 
sources. The effect of these input signals is either to 
increase or decrease trace intensity or to 
completely blank portions of the display. The Z-Axis 
signal current, as determined by the Z-Axis 
switching logic and the input current from the EXT 
INPUT OR Z connector (if in use), are summed at the 
emitter of common-base amplifier (282.5 and 
thereby sets the collector current of the stage. The 
common-base amplifier provides a low-impedance 
termination for the input signals and isolates the 
signal sources from the rest of the Z-Axis Amplifier. 

Common-base transistor Q829 passes a con- 
stant current through R832. This current is divided 
between Q825 and (2829, with the portion through 
Q829 driving the shunt-feedback output amplifier 
formed by Q835, (2840, and Q845. The bias level of 
(282.5 therefore controls the emitter current available 
to (2829. The shunt feedback-resistors of R841 and 
R843 sets the transresistance gain for changing the 
input current to a proportional output voltage. 
Emitter-follower Q835 is dc coupled to Q840 and, 

Signals from the Horizontal Preamplifier circuit low-speed signals, Q845 acts as a current 

are used to drive two shunt feedback amplifiers. The through C845 

feedback makes the input impedance of these providing added current gain through Q845 for fast 

amplifiers low. The base vo l ta~es of Q770 and Q780 ''Itage swings at the Output of the Amp'ifier. 

are at nearly the same dc &el due to forward- 
External Z-Axis input voltages establish pro- 

diodes CR781 and CR791 between the portional input currents through R823, and Amplifier emitters. 
sensitivity is determined by the transresistance gain 

Transistors Q770, (2775, and Q779 form a cas- 
code feedback amplifier for driving the right 
horizontal crt deflection plate with R784 and R785 
setting amplifier gain and C783 providing high fre- 
quency compensation. For low-speed signals Q779 
serves as a current source for Q775, and at high 
sweep rates, the ramp is coupled through C785 to 
the emitter of (2779. This provides additional pull-up 
output current to drive the crt at high sweep rates. 
The amplifier, consisting of Q780, (2785, and (2789, 
drives the left horizontal crt deflection plate as 
described above with Zener diode VR792 level 
shifting the collector signal of 0780. 

The BEAM FIND function is turned on when S390 
is closed and the Beam Find signal is connected to 
the negative supply. Q776 saturates, the cathode 
voltage of VR776 goes negative, and CR780 and 
CR890 become forward biased. Current though 
these diodes causes the output common-mode 

of the shunt-feedback amplifier 

The INTENSITY potentiometer controls the base 
voltage of Q804 to set the amount of emitter current 
that flowsJhrough that transistor and, therefore, the 
level of the Z-Axis signal. 

When the sweep is displayed, the emitter of 
Q817 is LO, causing CR817 to be reverse biased. 
This allows the current through R818 to flow through 
CR818 and turn on the Z-Axis. 

When X-Y is displayed, CR817 is forward 
biased, reverse biasing CR818. Transistor Q818 is 
reverse biased allowing the intensity to be set by the 
current through R820 and CR820. 

When CHOP VERTICAL MODE is selected, the 
CHOP BLANK signal is sent to the collector of Q825 
through CR824 during the display-switching time. 
Diode CR825 is reverse biased and the forward bias 
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of Q829 rises to the blanking level. When blanked, 
the output of the Z-Axis Amplifier drops to reduce 
the crt beam current below viewing intensity. 

When the BEAM FlND button is pressed, the 
BEAM FlND line goes to about -8V sinking about 
1 mA from the Z-Axis Amplifier, over-riding any 
other current combinations, and therefore un- 
blanking the trace. 

DC Restorer 

The DC Restorer circuit sets the crt control-grid 
bias and couples the ac and dc components of the 
Z-Axis Amplifier output to the crt control grid. Direct 
coupling of the Z-Axis Amplifier output to the crt 
control grid is not employed because of the high 
potential differences involved. Refer to Figure 3-5 
during the following discussion. 

Ac drive to the DC Restorer circuit is obtained 
from pin 3 of T902. The drive voltage has an ac peak 
amplitude of about 100V, at a frequency of about 
20 kHz and is coupled into the DC Restorer circuit 
through C853 and R853. The cathode of CR851 is 
biased by the wiper voltage of Grid Bias potenti- 
ometer R851, and the ac drive voltage is clamped 
whenever the positive peaks reach a level that for- 
ward biases CR851. 

The Z-Axis Amplifier output voltage, which varies 
between +10 V and t75 V, is applied to the DC 
Restorer at the anode of CR853. The ac drive 
voltage holds CR853 reverse biased until the voltage 
falls below the Z-Axis Amplifier output voltage level. 
At that point, CR853 becomes forward biased and 
clamps the junction of CR851, CR853, and R854 to 
the Z-Axis output level. Thus, the ac-drive voltage 
is clamped at two levels to prqduce a square-wave 
signal with a positive dc-offset level. 

AC D R I V E  
VOLTAGE 

FROM T 9 0 2  (=-I .8 kV)  

CONTROL 
GRID - - 

CATHODE 

i 
Figure 3-5. Simplified diagram of the Dc Restorer. 
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The DC Restorer is referenced to the -1.8 kV crt 
cathode voltage through R858 and CR854. Initially, 
both C855 and C854 charge up to a level de- 
termined by the difference between the Z-Axis out- 
put voltage and the crt cathode voltage. Capacitor 
C855 charges from the Z-Axis output through R858, 
CR854, and CR855, to the crt cathode. Capacitor 
C854 charges through R858, CR854, R854, and 
CR853 to the crt cathode. 

During the positive transitions of the ac drive, 
from the lower clamped level toward the higher 
clamped level, the charge on C854 increases. The 
voltage increase across C854 is equal to the ampli- 
tude of the positive transition. The negative tran- 
sition is coupled through C854 to reverse bias CR854 
and to forward bias CR855. The increased charge of 
C854 is then transferred to C855 as C854 dis- 
charges toward the Z-Axis output level. Successive 
cycles of the ac input to the DC Restorer charge 
C855 to a voltage equal to the initial level plus the 
amplitude of the clamped square-wave input. 

The added charge held by C855 sets the control- 
grid bias voltage. If more charge is added to that 
already present on C855, the control grid becomes 
more negative, and less crt writing-beam current 
flows. Conversely, if less charge is added, the 
control-grid voltage level becomes closer to the 

Focus Circuit 

Focus voltage is developed from the -1.8 kV 
supply by a voltage divider formed by R894 and 
R892 and FOCUS potentiometer R893. 

POWER SUPPLY AND PROBE ADJUST 

The Power Supply circuitry converts the ac power 
line voltage into the voltages needed for instrument 
operation. It consists of Ac Power Input, Start-Up, 
Current Control, Regulator, and Inverter circuits on 
the primary side of the high frequency power 
transformer. The secondary side of the high fre- 
quency power transformer provides the necessary 
supply voltages for the instrument. See Figure 3-6 
for the block diagram of the Power Supply. 

Ac Power Input 

LlNE SWITCHING. Ac line voltage of either 115 V 
or 230 V may provide the primary power for the 
instrument, depending on the setting of the LlNE 
VOLTAGE SELECTOR switch S902. POWER switch 
S901 connects the selected line voltage to the 
primary winding of the transformer T901 via fuse 
F901. The ac line voltage is filtered by L901, L902, 
C903, C904, and C905. 

cathode-voltage level, and more crt writing-beam LINE RECTIFIER. The secondary of T901 is recti- 
current flows. fied by CR901, CR902, CR903, and CR904 and 

filtered by C900. The rectified voltage is about 60 V 
During periods that C854 is charging, the crt and is applied to the Power supply Start-up circuit 

control-grid voltage is held constant by the long and Current Source. 
time-constant discharge path of C855 through R860. 

Start-UP 

Fast-rise and fast-fall transitions of the Z-Axis 
output signal are coupled to the crt control grid 
through C855 to start the crt writing-beam current 
toward the new intensity level. The DC Restorer out- 
put level then follows the Z-Axis output-voltage level 
to set the new bias voltage for the crt control grid. 

Neon lamps DS858 and DS856 protect the crt 
from excessive grid-to-cathode voltage if the po- 
tential on either the control grid or the cathode is 
lost for any reason. 

CRT Supply 

The voltage doubler of CR975, CR976, and C980 
produces -1.8 kV for the crt cathode. The -1.8 kV 
supply is filtered by a low-pass filter formed by 
R976, R978, C976, and C979. 

The control circuits for the power supply require 
a separate power supply to operate. The inde- 
pendent power supply consists of Q982, Q985, 
Q988, and associated components. 

Initially,i when instrument power is applied, the 
positive plate of capacitor C982 is charged toward 
the 60 V supply through the resistor string R984, 
R983, and R970. 

When the voltage across C982 reaches about 
45 V, a 3 V drop occurs across R987 causing Q985 
and Q988 to conduct. The collector current of Q985 
passes through VR982, placing 16 V at the base of 
the emitter follower Q982. Emitter of Q982 drives the 
15 V supply. This allows current flow through R989 to 
the base of Q988, keeping it on. Transistor Q988 is 
now being kept on by the 15 V supply instead of the 
45 V across C982. As long as the 15 V supply 
remains above the 12 volt level, the positive feed- 
back through R989 will keep Q988 saturated. 
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Figure 3-6. Block diagram of the Power Supply. 

- 

After the initial startup, current passed by Q982 is 
applied through CR980 via R971 and R980 instead of 
C982. If there is not enough current to C982, the 15 
V supply will drop below the 12 V level turning off 
Q982, (2985 and Q988. 

Current Source and Current Switching 

The Current Source and Current Switching cir- 
cuits provides a regulated dc current that produces 
20 V for the high frequency power transformer T902 
from the 60 V supply. 

CURRENT SOURCE. The Current Source circuit is 
made up of power MOSFET Q933, inductor L950 and 
associated components. This circuit provides a 
triangle-shaped current pulse on top of the dc cur- 
rent (about l .5 A) to transformer T902. The peak 
amplitude of the triangle-shaped current pulse is 
determined by the load requirements. The rise time 
varies with the voltage level of the 60 V (45 V to 
75 V); the fall time is fixed at 8 ps. 

A triangle current signal is developed across 
L950 by the switching of (2933. With MOSFET Q933 
turned on, the 60 V supply from the line rectifier is 

applied to one end of L950 via Q933. The other end 
of L950 is held to 20 V by the capacitive load that is 
reflected through the high frequency power trans- 
former T902. With a 40 V difference across L950, 
the current in the inductor increases (rising portion 
of the triangle-shaped current pulse) until Q933 is 
turned off by the Current Switch circuit. With (2933 
turned off, the stored current in L950 will continue to 
flow to the center tap of T902. The current 
decreases with the falling portion of the triangle cur- 
rent pulse. Diode CR950 becomes forward biased 
clamping Q933 drain to ground. This puts 20 V 
across L950, opposing the current flow. When Q933 
turns on, CR950 becomes reversed biased and 60 V 
supply is applied to L950 again. 

CURRENT SWITCHING. The Current Switching 
circuit applies the TURN OFF signal from the Regu- 
lator circuit to the Current Source circuit. The TURN 
OFF signal controls the load current through L950. 
The circuit consist of Q935, Q932, and associated 
components. 

When the power is first turned on, C933 is un- 
charged and the emitter voltage of (2935 is LO (0 V). 
Capacitor C933 quickly charges toward the 60 V 
supply through VR932 and VR933. When C933 is 

3-1 5 

Scans by ArtekMedia O 2006 



Theory of Operation-2205 Service 

charged to the 60 V supply, the source-gate voltage 
of Q933 is 0 V, turning it off. 

Eventually, the 15 V supply comes up. The TURN 
OFF signal at the base of Q935 goes LO due to in- 
sufficient current passing through L950. Transistor 
Q932 will now start draining some charge from 
C933, reducing the voltage on C933 enough to turn 
on Q933. C933 continues to discharge until the 
voltage across the source-gate of Q933 reaches 9 V 
causing zeners VR932 and VR933 to conduct. 

When the current through L950 reaches a high 
enough value, the TURN OFF signal to Q935 goes HI 
(15 V). The 15 V is applied to one end of C933 
through Q935. Since the voltage across a capacitor 
cannot change instantly, the voltage at the top end 
of C933 makes the same 15 V upward step change. 
The voltage at the gate of Q933 is now 6 V higher 
than its source (60 V supply), turning Q933 off. The 
15 V level also turns off Q932 . When the TURN OFF 
signal goes LO, Q932 and Q933 turns on again and 
the cycle repeats. 

Regulator 

The Regulator Circuit senses the -8.6 V from the 
secondary of T902 and load current from the in- 
verter circuit to develop a TURN OFF signal for the 
Current Control and lnverter circuits. 

The -8.6 V from the secondary is applied to one 
end of R916 -8.6 V potentiometer. The potenti- 
ometer R916 sets the reference voltage for 
U910B.The dc error voltage from U910B is filtered 
for any ac components by capacitor C925. Zener 
VR925 clamps the dc error voltage to 3 V and limits 
the amount of load current from the Current Source 
to about 3 amps. The dc error voltage is applied to 
pin 2 of Comparator U920. 

The dc error voltage is proportional to the power 
requirements of the load. For instance, an increase 
in the load will lower the -8.6 V increasing the ampli- 
tude of the dc error voltage. An increase in the 
amplitude of the dc error voltage means that more 
current is needed to maintain the -8.6 V level. 

Load current from lnverter circuitry is converted 
to a voltage level by R910 and applied to pin 3 of 
U910A. 'The voltage amplification of U910A is 1 V per 
ampere of load current. This voltage level repre- 
sents the instantaneous value of load current. 

generator U930. This will hold the output of U930 in a 
low state and keep Q933 turned on. The load current 
will continue to increase until the voltage level on 
pin 3 exceeds the dc error voltage on pin 2 causing 
the output of U920 to change state from HI to LO. 
This LO is applied to pin 2 (trigger input) of U930. 
The TURN OFF signal from the output of U930 goes 
HI for a predetermined length of time (about 8 ps). 

With the Current Source (Q933) turned off, the 
load current voltage from U910A decreases below 
the level of the dc error voltage. This will put a high 
on the output of U920 and, when U930 times out, 
the TURN OFF signal goes back to LO and starts the 
cycle over again. 

lnverter 

The lnverter circuit alternately switches current 
through each leg of the primary winding of the out- 
put transformer T902. This switching action pro- 
duces ac currents in the secondary windings of the 
output transformer. The inverter circuit consists of 
D-type, flip-flop switches and power switches con- 
nected as discrete Darlington pairs. 

The TURN OFF signal from U930 clocks D-type 
flip-flop U940. The Q and 0 output of U940 are 
inverted from each other, and change state only on 
the leading edge of the clock signal. Although the on 
time of the pulse generator is not identical to the off 
time, the period of the on time plus the off time is 
the same from one cycle to the next. The output 
switching of U940 will produce a square wave with a 
50% duty cycle to the inverter switches. 

The two outputs of U940 are applied to the 
drivers Q939 and Q943. The drivers turn the power 
switches (Q941 and Q942) (Q945 and Q946) on and 
off alternately to produce an ac voltage in the 
secondary winding of the output transformer. 

When Q output of U940 goes HI, power switch 
Q939 conducts and pulls the collector and one end 
of R941 to 0 V. The base of Q941 and Q942 goes to 
-2 V cauging the emitter-base to become reverse 
biased turning the inverter switch off. When Q output 
goes LO, Q939 turns off and inverter switch emitter 
to base becomes forward biased, turning it on. The 
output of performs in the same way as Q output 
for the other leg of the primary winding of the output 
transformer. 

Low-Voltage Supplies 

The voltage level on pin 3 of U920 is compared The secondary windings of T902 provides various 
to the dc error voltage on pin 2 of U920. As long as ac voltages for rectification. The 200 V supply uses 
the voltage level on pin 3 remains below the dc error a voltage doubler consisting of CR983, CR984, 
voltage on pin 2, the output of U920 will be high. The C985, and C983. The 100 V is rectified by CR985 
high from U920 will not trigger the monostable pulse and filtered by C984. The diode bridge consisting of 
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CR986, CR987, CR988, and CR989 produces the 
8.6 V and -8.6 V. Filtering of the 8.6 V is done by 
C986, C987 and L986; filtering of the -8.6 V is done 
by C988, C989 and L988. The 5.2 V supply is pro- 
duced by CR990 and CR991 and filtered by C990, 
C991, and L990. 

CRT Supply 

The 900 V from the high-voltage winding of T902 
is doubled by C980, CR975, and CR976 to produce 
-1.8 kV for the crt cathode. The -1.8 kV supply is 
filtered by a low-pass filter formed by R976, R978, 
C976, and C979. Neon lamps DS853 and DS856 pro- 
tect against excessive voltage between the crt 
cathode and crt grid by conducting if the difference 
exceeds about 180 V. 

Focus Circuit 

Focus voltage is also developed from the -1.8 kV 
supply by a voltage divider formed by R892, R894, 
FOCUS potentiometer R893, R888, R889, R890, and 
R891. 

Line Signal 

Transistor Q900 is a floating differential amplifier 
with a dc bias network comprising R905, R904 and 
R902. Resistors R906 and R903 apply a small line 
frequency signal from the secondary of T901 to the 
base-emitter junction of Q900. The resultant collec- 
tor current of Q900 is a line-frequency sine-wave 
that is applied to the trigger circuit. 

Probe Adjust 

The Probe Adjust circuitry, shown on Diagram 4, 
is a square-wave generator and diode switching net- 
work that produces a negative-going square-wave 
signal at PROBE ADJUST connector J590. Amplifier 
U580a forms a multivibrator that has an oscillation 
period set by the time constant of R587 and (3587. 
When the output of the multivibrator is at the positive 
supply voltage, CR588 is forward biased. This 
reverse biases CR589, and the PROBE ADJUST con- 
nector signal is held at ground potential by R590. 
When the multivibrator output switches states and 
goes to the negative supply voltage level, CR588 is 
reverse biased. Diode CR589 becomes forward 
biased, and the circuit output level drops to about 
-0.5V. 
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PERFORMANCE CHECK PROCEDURE 

INTRODUCTION 

PURPOSE section and the Adjustment Procedure in Section 5. 
Test equipment specifications described in 
Table 4-1' are the minimum necessary to provide 

The Performance Check is accurate results. Therefore. equipment used must verify the instrument's Performance Requirements 
statements listed in Table 1-1 and to determine the meet or exceed the listed specifications. Detailed 

need for calibration. The performance checks may operating instructions for test equipment are not 

also be used as an acceptance test or as a given in this procedure. If more operating infor- 

preliminary troubleshooting aid. mation is required, refer to the appropriate test 
equipment instruction manual. 

PERFORMANCE CHECK INTERVAL 
When equipment other than that recommended 

is used, control settinas of the test setuD mav need 
to be altered. If the exact item of equidment given 

To ensure instrument accuracy, check its as an example in Table 4-1 is not available, check 
performance after every 2000 hours of operation, or the Minimum Specification column to determine if 
once each year if used infrequently. A more fre- any other available test equipment might suffice to 
quent interval may be necessary if the instrument is perform the check or adjustment. 
subjected to harsh environments or severe usage. 

STRUCTURE 

The Performance Check Procedure is structured 
in subsections to permit checking individual sections 
of the instrument whenever a complete Performance 
Check is not required. At the beginning of each sub- 
section there is an equipment-required list showing 
only the test equipment necessary for performing 
the steps in that subsection. In this list, the ltem 
number that follows each piece of equipment 
corresponds to the ltem number listed in Table 4-1. 

Also at the beginning of each subsection is a list 
of all the front-panel control settings required to 
prepare the instrument for performing Step 1 in that 
subsection. Each succeeding step within a particular 
subsection should then be performed, both in the 
sequence presented and in its entirety, to ensure 
that control-setting changes will be correct for 
ensuing steps. 

TEST EQUIPMENT REQUIRED 

The test equipment listed in Table 4-1 is a com- 
plete list of the equipment required to accomplish 
both the Performance Check Procedure in this 

LIMITS AND TOLERANCES 

The limits and tolerances given in this procedure 
are valid for an instrument that is operating in and 
has been previously calibrated in an ambient 
temperature between +20°C and +30°C. The instru- 
ment also must have had at least a 20-minute 
warm-up period. Refer to Table 1-1 for tolerances 
applicable to an instrument that is operating outside 
this temperature range. All tolerances specified are 
for the instrument only and do not include test- 
equipment error. 

PREPARATION FOR CHECKS 

It is not necessary to remove the instrument 
cover to accomplish any subsection in the 
Performance Check Procedure, since all checks are 
made using operator-accessible front- and rear- 
panel controls and connectors. 

The most accurate display checks are made with 
a stable, well-focused, low-intensity display. Unless 
otherwise noted, adjust the INTENSITY, FOCUS, and 
Trigger LEVEL controls as needed to view the 
display. 
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Table 4-1 

Test Equipment Required 

a 
Requires a T M  500-Series Power Module. 
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Example of Suitable 
Test Equipment 

TEKTRONIX PG 506 
Calibration Generatoraa 

TEKTRONIX SG 503 
Leveled Sine-Wave 
G e n e r a t ~ r . ~  

TEKTRONIX TG 501 
Time-Mark Genera t~ r .~  

TEKTRONIX 2225 
Oscilloscope. 

TEKTRONIX DM 501A 
Digital M~ l t imete r .~  

Tektronix Part Number 
01 2-0057-01 . 

Tektronix Part Number 
067-0525-01. 

Tektronix Part Number 
01 1 -0049-01 . 
Tektronix Part Number 
01 1-0059-02. 

Tektronix Part Number 
01 3-0084-02. 

Tektronix Part Number 
003-0675-00. 

Tekt ronix 
P6103 

Item and 
Description 

1. Calibration 
Generator 

2. Leveled 
Sine-Wave 
Generator 

3. Time-Mark 
Generator 

4. Test Oscilloscope 
with 1 OX Probes 

5. Digital Voltmeter 
(DMM) 

6. Coaxial Cable 
(2 required) 

7. Dual Input 
Coupler 

8. Termination 

9. 1 OX Attenuator 

10. Adapter 

11. Alignment Tool 

12. 10X Probe 

Minimum Specification 

Standard-amplitude signal levels: 
5 mV to 50 V. Accuracy: 20.3%. 

High-amplitude signal levels: 1 V 
to 60 V. Repetition rate: 1 kHz. 

Fast-rise signal level: 1 V. 
Repetition rate: 1 MHz. Rise 
time: 1 ns or less. Flatness: 
? 0.5%. 

Frequency: 250 kHz to above 
100 MHz. Output amplitude: 
variable from 10 mV to 5 V p-p. 
Output impedance: 50 a. 
Reference frequency: 50 kHz. 
Amplitude accuracy: constant 
within 3% of reference 
frequency as output frequency 
changes. 

Marker outputs: 10 ns to 0.5 s. 
Marker accuracy: + 0.1 %. Trig- 
ger output: 1 ms to 0.1 ps, 
time-coincident with markers. 

Bandwidth: dc to 50 MHz, 
Minimum deflection factor: 
5 mvldiv. Accuracy: + 3%. 

Range: 0 to 250 V. Dc voltage 
accuracy: ? 0.1 5%, 4-1 12 digit 
display. 

Impedance: 50 a. Length: 
42 in. Connectors: BNC. 

Connectors: BNC female-to- 
dual-BNC male. 

Impedance: 50 ll 
Connectors: BNC. 

Ratio: 1 OX. Impedance: 50a.  
Connectors: BNC. 

Connectors: Miniature probe 
tip to BNC adapter. 

Length: 1-in. shaft. Bit size: 
3/32 in. Low Capacitance: 
insulated. 

Bandwidth: 50 MHz. 
Length: 2 m. 

Purpose 

Signal source for gain 
and transient 
responses. 

Vertical, horizontal, and 
triggering checks and 
adjustments. Display 
adjustments and Z-Axis 
check. 

Horizontal checks and 
adjustments. Display 
adjustment. 

General troubleshoot- 
ing, holdoff check. 

I 

Power supply checks 
and adjustments. 
Vertical adjustment. 

Signal interconnection. 

Signal interconnection. 

Signal termination. 

Vertical compensation 
and triggering checks. 

Signal interconnection. 

Adjust variable 
capacitors. 

Probe Adjust check. 
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INDEX TO PERFORMANCE CHECK STEPS 

Vertical Page 

1 . Check Deflection Accuracy and 
. . . . . . . . . . . . . . . . . . . . . . .  Variable Range 4-4 
. . . . . . . . . . . . . . . . . . . . . .  2 . Check Bandwidth 4-4 

. . . . . . . . . . . . . . . .  3 . Check Channel Isolation 4-5 
. . . .  4 . Check Cornrnon-Mode Rejection Ratio 4-5 

Horizontal 

. . . . .  1 . Check Timing Accuracy and Linearity 4-6 
. . . . . . . . . . . . . . . . . .  2 . Check Position Range 4-7 

. . . . . . . . . . . . . . . . .  3 . Check Variable Range 4-7 
. . . . . . . . . . . . . . . . . . . . . . . .  4 . Check X Gain 4-7 

. . . . . . . . . . . . . . . . . . .  5 . Check X Bandwidth 4-7 

Trigger 

. . . . . . . . . . . . . .  . 1 Check Internal Triggering 4-9 

. . . . . . . . . . . . .  . 2 Check External Triggering 4-10 
. . . . . . . .  3 . Check External Trigger Ranges 4-10 
. . . . . . . .  4 . Check Single Sweep Operation 4-10 

External Z-Axis and Probe Adjust 

. . . . . . .  . 1 Check External Z-Axis Operation 4-12 
. . . . . . . . .  2 . Check Probe Adjust Operation 4-12 
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VERTICAL 

Equipment Required (See Table 4-1): 

Calibration Generator (Item 1) 

Leveled Sine-Wave Generator (Item 2) 

5 0 4  Coaxial Cable (Item 6) 

Dual-Input Coupler (Item 7) 

50-a Termination (Item 8) 

INITIAL CONTROL SETTINGS 

Vertical 

POSITION (both) Midrange 
MODE CH 1 ,NORM 
VOLTSIDIV (both) 5 mV 
VOLTSIDIV Variable (both) CAL detent 
AC-GND-DC DC 

Horizontal 

POSITION 
MAG 
SECIDIV 
SECIDIV Variable 

Trigger 

SLOPE 
LEVEL 
MODE 
SOURCE 

Midrange 
X I  
0.5 ms 
CAL detent 

Positive (I) 
Midrange 
P-P AUTO 
VERT MODE 

PROCEDURE STEPS 

1. Check Deflection Accuracy and Variable Range 

a. Connect a 20-mV standard-amplitude signal 
from the calibration generator via a 5 0 4  coaxial 
cable to the CH 1 OR X input connector. 

b. CHECK-Deflection accuracy is within the 
limits given in Table 4-2 for each CH 1 VOLTSIDIV 
switch setting and corresponding standard- 
amplitude signal. When at the 20-mV VOLTSIDIV 
switch setting, rotate the CH 1 VOLTSIDIV Variable 
control fully counterclockwise and check that the 
display decreases to 2 divisions or less. Then return 

the CH 1 VOLTSIDIV Variable control to the CAL 
detent and continue with the 50-mV check. 

c.  Move the cable from the CH 1 O R  X input con- 
nector to the CH 2 OR Y input connector. Set the 
Vertical MODE switch to CH 2. 

d. Repeat part b using the Channel 2 controls. 

e. Disconnect the test equipment from the 
instrument. 

2. Check Bandwidth 

a. Set: 

VOLTSIDIV (both) 
SECIDIV 

Table 4-2 
Deflection Accuracy Limits 

4-4 
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VOLTSlDlV 
Switch 
Setting 

5 m v  

10 mV 

20 mV 

50 mV 
0.1 V 

0.2 V 

0.5 V 

1 V 

2 V 

5 V 

STANDARD 
Amplitude 

Signal 

20 mV 

50 mV 

0.1 V 

0.2 V 

0.5 V 

1 V 

2 V 

5 V 

10 V 

20 V 

ACCURACY 
Limits 

(Divisions) 

3.88 to 4.12 

4.85 to 5.15 

4.85 to 5.15 

3.88 to 4.12 

4.85 to 5.15 

4.85 to 5.15 

3.88 to 4.12 

4.85 to 5.15 

4.85 to 5.15 

3.88 to 4.12 
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b. Connect the leveled sine-wave generator out- 
put via a 50-R coaxial cable and a 50-R termination 
to the CH 2 OR Y input connector. 

c.  Set the generator to produce a 50-kHz, 
6-division display. 

d. Increase the signal frequency until a 
4.2-division display is obtained. 

e. CHECK-The frequency is greater than 
20 MHz. 

f. Repeat parts c through e for all VOLTSIDIV 
settings from 10 mV to 5 V, up to the output-voltage 
upper limit of the sine-wave generator being used. 

g. Move the cable from the CH 2 OR Y input con- 
nector to the CH 1 OR X input connector. Set the 
Vertical MODE switch to CH 1. 

h. Repeat parts c through e for all indicated CH 1 
VOLTSIDIV switch settings, up to the output-voltage 
upper limit of the sine-wave generator being used. 

3. Check Channel Isolation 

a. Set: 

CH 1 VOLTSIDIV 1 V 
CH 2 VOLTSIDIV 0.5 V 
Channel 2 AC-GND-DC GND 
SECIDIV 0.05 ms 

b. Set the generator to produce a 20-MHz, 
5-division display. 

c.  Set CH 1 VOLTSlDlV switch to 0.5 V for a 
10-division display. 

d. Set Vertical MODE switch to CH 2 and ALT. 

e. CHECK-The display amplitude is less than 0.1 
division. 

f. Move the test-signal cable from the CH 1 OR 
X input connector to the CH 2 oR Y input connector. 

g. Set: 

Vertical MODE CH 1 
Channel 1 AC-GND-DC GND 
Channel 2 AC-GND-DC DC 

h. CHECK-The display amplitude is less than 0.1 
division. 

i. Disconnect the test equipment from the 
instrument. 

4. Check Common Mode-Rejection Ratio 

a. Set: 

VOLTSIDIV (both) 10 mV 
Channel 1 AC-GND-DC (both) DC 
Vertical MODE BOTH, 

NORM, 
and ALT 

b. Connect the leveled sine-wave generator out- 
put via a 50-R coaxial cable, a 50-R termination, 
and dual-input coupler to the CHI OR X and CH 2 OR 
Y input connectors. 

c. Set the generator to produce a 10-MHz, 
6-division display. 

d. Set Vertical MODE switch to CH 2 INVERT and 
ADD. 

e. CHECK-Display amplitude is 0.6 division or 
less. 

f. Disconnect the test equipment from the 
instrument. 
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HORIZONTAL 

Equipment Required (See Table 4-1): 

Calibration Generator (Item 1 ) 

Leveled Sine-Wave Generator (Item 2) 
Time-Mark Generator (Item 3) 

50-R Coaxial Cable (Item 6) 
50-R Termination (Item 8) 

INITIAL CONTROL SETTINGS d. CHECK-Timing accuracy is within 3% (0.24 
division at the tenth vertical graticule line), and 
linearity is within 5% (0.1 0 division over any 2 of the 

Vertical center 8 divisions). 

POSITION (both) 
MODE 

Midrange 
CH 1 

VOLTSIDIV (both) 0.5 V 
VOLTSIDIV Variable (both) CAL detent 
AC-GND-DC (both) DC 

Horizontal 

POSITION 
MAG 
SEClDlV 
SECIDIV Variable 

Trigger 

SLOPE 
LEVEL 
MODE 
SOURCE 

NOTE 

For checking the timing accuracy of the SECI 
DIV switch settings from 50 ms to 0.5 s,  
watch the time marker tips only at the second 
and tenth vertical graticule lines while 
adjusting the Horizontal POSITION controls 
to line up the time markers. 

Midrange 
X 1 
0.05 ms e. Repeat parts b through d for the remaining 
CAL detent SECIDIV and time-mark generator setting combi- 

nations shown in Table 4-3 under " X I  Normal" 
column. 

Positive (J) 
Midrange 
P-P AUTO 

PROCEDURE STEPS 

1. Check Timing Accuracy and Linearity 

f .  Set: 

SECIDIV 
Horizontal MAG 

g. Select 20-13s time markers from the time- 
mark generator 

NOTE 

The 20-ns time-markers tips are rounded off 
and cannot be used as measurement refer- 

a. Connect 50-ns time markers from the time- ence points. Use the rising edge of the time 
mark generator via a 50-R coaxial cable and a 50-R markers as measurement reference points. 
termination to the CH 1 OR X input connector. Verticallv adjust the 50% ~ o i n t  of the time . . 

markers on the center hdrizontal graticule 
b. Adjust the Trigger LEVEL control for a stable, line. 

triggered display. 

c. Use the Horizontal POSITION control to align h. Use the Horizontal POSITION controls to align 
the second time marker with the second vertical the first time marker that is 50 ns beyond the start of 
graticule line. the sweep with the second vertical graticule line. 

Scans by ArtekMedia O 2006 



Performance Check Procedure-2205 Service 

i. CHECK-Timing accuracy is within 4% (0.32 
division at the tenth vertical graticule line), and 
linearity is within 7% (0.14 division over any 2 of the 
center 8 divisions). Exclude any portion of the 
sweep past the 50th magnified division. 

j. Repeat parts h and i for the remaining 
SECIDIV and time-mark generator setting combi- 
nations shown in Table 4-3 under the "X I0  Mag- 
nified" column. 

Table 4-3 

Settings for Timing Accuracy Checks 

b. Select 0.1 ms time markers from the time- 
mark generator. 

SEClDlV 
Switch 
Setting 

0.1 k s  

0.2 /.ls 

0.5 J.LS 

1 CLS 

2 CLS 

5 /.lS 

10 /.lS 

20 /.lS 

50 KS 

c. CHECK-The start of the sweep can be 
positioned to the right of the center vertical graticule 
line by rotating the Horizontal POSITION control fully 
clockwise. 

d. CHECK-The tenth time marker can be 
positioned to the left of the center vertical graticule 
line by rotating the Horizontal POSITION control fully 
counterclockwise. 

Time-Mark Generator Setting 

e. Select 0.5 ms time markers from the time- 
mark generator. 

X i  Normal 

0.1 /.ls 

0.2 /.ls 

0.5 KS 

1 CLS 

2 CLS 

5 1 s  

10 /.lS 

20 JLS 

50 ps 

f .  Align the 3rd time marker with the center 
vertical graticule line using the Horizontal POSITION 
control. X I0  Magnified 

20 ns 

20 ns 

50 ns 

0.1 /.lS 

0.2 /.ls 

0.5 FS 

1 CLS 

2 CLS 

5 CLS 

g. Set the Horizontal MAG switch to X10. 

h. CHECK-Magnified time marker can be 
positioned to the left of the center vertical graticule 
line by rotating the Horizontal POSITION control fully 
co~nterclockwise. 

i. CHECK-Start of the sweep can be positioned 
to the right of the center vertical graticule line by 
rotating the Horizontal POSITION control fully 
clockwise. 

3. Check Variable Range 

a. Set the Horizontal MAG switch to X1 and 
center the display. 

b. Set the SECIDIV Variable control fully 
counterclockwise. 

c. CHECK-The spacing between time markers is 
2 divisions or less. 

1 ms d. Return the SECIDIV Variable knob to the CAL 
2 ms detent position. 

e. Disconnect the test equipment from the 
instrument. 

20 ms 

50 ms 4. Check X Gain 

a. Set: 

2. Check POSITION Range 

a. Set: 

SEC DIV 
Horizontal MAG 

VOLTSIDIV (both) 
SECIDIV 

10 mV 
X-Y 

b. Connect a 50-mV, standard-amplitude signal 
0.1 ms from the calibration generator via a 50-fi coaxial 
X I  cable to the CH 1 OR X input connector. 
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c. CHECK-The display is between 4.85 and 5.15 b. Connect the leveled sine-wave generator out- 
divisions. put via a 5 0 4  coaxial cable and a 5 0 4  termination 

to the CH 1 OR X input connector. 

d. Disconnect the test equipment from the c. Set the generator to produce an 8-division 
instrument. horizontal display at an output frequency of 50 kHz. 

5. Check X Bandwidth 

d. Increase the output frequency until the X-Axis 
(horizontal) deflection amplitude is 5.7 divisions. 

e. CHECK-The frequency is 2 MHz or greater. 

a. Set both channels VOLTS/DIV switches to f. Disconnect the test equipment from the 
50 mV. instrument. 
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TRIGGER 

Equipment Required (See Table 4-1): 

Leveled Sine-Wave Generator (Item 2) Dual-Input Coupler (Item 7) 

50 - l l  Coaxial Cable (Item 6) 50- l l  Termination (Item 8) 

INITIAL CONTROL SETTINGS combination given in Table 4-4. Ensure that the 
TRIG'D light comes on when triggered. 

Vertical 

POSITION (both) 
MODE 
CH 1 VOI-TSIDIV 
CH 2 VOLTSIDIV 
VOLTSIDIV Variable (both) 
AC-GND-DC (both) 

Horizontal 

POSITION (COARSE and FINE) 
MAG 
SECIDIV 
SECIDIV Variable 

Trigger 

SLOPE 
LEVEL 
MODE 
SOURCE 

Midrange 
CH 1, NORM 
0.1 v 
1 v 
CAL detent 

Midrange 
X I  
0.2 ms 
CAL detent 

Positive ( 1 )  
Midrange 

Table 4-4 

Switch Combinations for Triggering Checks 

e. Move the test-signal cable from the CH 1 OR 
X  input connector to the CH 2 OR Y input connector. 
Set the Vertical MODE switch to CH 2. 

Trigger MODE 

NORM 

NORM 

P-P AUTO 

P-P AUTO 

f .  Repeat part d. 

Trigger SLOPE 

Positive f 

Negative 1 

Negative 1 

Positive f 

PROCEDURE STEPS 

P-P AUTO 
VERT MODE g.  Set: 

1. Check Internal Triggering 

SECIDIV 
Horizontal MAG 

h. Set the generator output to produce a 
30-MHz, 1 -division display. 

a. Connect the leveled sine-wave generator out- i. Repeat part d. 
put via a 5 0 4  coaxial cable and a 50- l l  termination 
to the CH 1  OR X  input connector. 

j .  Move the test-signal cable from the CH 2 OR Y 

b. Set the generator to produce a 3-division input connector to the-CH 1 OR X  input connector. 

display at an output frequency of 5 MHz. Set the Vertical MODE switch to CH 1. 

c. Set channel 1 VOLTSIDIV switch to 1 V. k. Repeat part d. 

d. CHECK-Stable display can be obtained by I. Disconnect the test equipment from the 
adjusting the Trigger LEVEL control for each switch instrument. 
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2. Check External Triggering d. Set: 

Trigger MODE 
Trigger SOURCE 

NORM 
EXT, EXT 

a. Set: 

CH 1 VOLTSIDIV 
SECIDIV 
Horizontal MODE 
Trigger MODE 
Trigger SOURCE 

20 mV 
0.2 ms 
X 1 
P-P AUTO 
EXT, EXT 

e. CHECK-Display is triggered along the entire 
positive slope of the waveform as the Trigger LEVEL 
control is rotated. 

f .  CHECK-Display is not triggered at either 
extreme of rotation of the Trigger LEVEL control. 

b. Connect the leveled sine-wave generator out- 
put via a 50-R coaxial cable, a 50-R termination, 
and a dual-input coupler to the CH 1 OR X input con- 
nector and EXT INPUT OR Z input connectors. 

g. Set the Trigger SLOPE switch to negative 
(1). 

h. CHECK-Display is triggered along the entire 
negative slope of the waveform as the Trigger 
LEVEL control is rotated. 

c.  Set the generator to produce a 4-division 
(80 mV) horizontal display at an output frequency of 
5 MHz. 

i. CHECK-Display is not triggered at either 
extreme of rotation of the Trigger LEVEL control. d. CHECK-Stable display can be obtained by 

adjusting the Trigger LEVEL control for each switch 
combination given in Table 4-4. 

j. Disconnect the test equipment from the 
instrument. 

e. Set: 
4. Check Single Sweep Operation 

CH 1 VOLTIDIV 
SECIDIV 
Horizontal MODE 

50 mV 
0.05 ms 
MAG 

a. Set: 

CH 1 VOLTSIDIV 
SECIDIV 
Trigger SOURCE 
Trigger SLOPE 

10 mV 
0.5 ms 
CH 1 
Positive 
( 1 )  

f. Set the generator to produce a 3-division 
(150 mV) horizontal display at an output frequency 
of 30 MHz. 

g. Repeat part d. b. Connect 50-mV, standard-amplitude signal 
from the calibration generator via a 50-R coaxial 
cable to the CH 1 OR X input connector. h. Disconnect the test equipment from the 

instrument. 
c. Adjust the Trigger LEVEL control to obtain a 

stable display. 

3. Check External Trigger Range d. Set: 

a. Set: Chapel 1 AC-GND-DC GND 
Trigger MODE SGL SWP 

CH 1 VOLTSIDIV 
SECIDIV 
Trigger SLOPE 

0.5 V 
20 ms 
Positive 
( 1 )  

e. Press the SGL SWP RESET button. The 
TRIG'DIREADY LED illuminates and remains on. 

f .  Set the Channel 1 AC-GND-DC switch to DC. 

b. Set the leveled sine-wave generator to 
produce a 50-kHz, 6.4-division display. NOTE 

c. Position the waveform equally about the 
center horizontal graticule line. 

The INTENSITY control may require adjust- 
ment to observe the single-sweep trace. 
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g. CHECK-TRIG'DIREADY LED goes out and a i. CHECK-A single-sweep trace occurs, and 
single sweep occurs. the TRIG'DIREADY LED illuminates briefly every time 

the SGL SWP RESET button is pressed. 

h. Press the SGL SWP RESET button several j. Disconnect the test equipment from the 
times. instrument. 
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EXTERNAL Z-AXIS AND PROBE ADJUST 

Equipment Required (See Table 4-1): 

Calibration Generator (Item 2) 50-a Termination (Item 8) 

Two 50-R Coaxial Cable (Item 6) 1 OX Probe (Item 12) 

Dual-Input Coupler (Item 7) 

INITIAL CONTROL SETTINGS 

Vertical 

CH 1 POSITION Midrange 
MODE CH 1, NORM 
CH 1 VOLTSIDIV 1 V 
CH 1 VOLTSIDIV Variable CAL detent 
Channel 1 AC-GND-DC DC 

Horizontal 

POSITION 
MAG 
SECIDIV 
SECIDIV Variable 

Midrange 
X I  
20 ms 
CAL detent 

NOTE 

The INTENSITY level may need adjustment to 
view the intensity modulation on the dis- 
played waveform. 

b. CHECK-For noticeable intensity modulation. 
The positive part of the sine wave should be of lower 
intensity than the negative part. 

c. Disconnect the test equipment from the 
instrument. 

2. Check Probe Adjust Operation 

a. Set: 
Trigger 

SLOPE 
LEVEL 
MODE 
SOURCE 

Positive (I) 
Midrange 
P-P AUTO 
EXT, EXT=Z 

PROCEDURE STEPS 

1. Check External Z-Axis Operation 

a. Connect a 5-V standard-amplitude signal 
from the calibration generator via dual-input coupler 
to the CH 1 OR X and EXT INPUT OR Z connectors. 

CH 1 VOLTSIDIV 
SECIDIV 
Trigger SOURCE 

b. Connect the 10X Probe to the CH 1 OR X input 
connector and clip the probe tip to the PROBE con- 
nector on the instrument front panel. If necessary, 
adjust the probe compensation for a flat-topped 
square-wave display. 

c. CHECK-Display amplitude is 4.75 to 5.25 
divisions. 

d. Disconnect the probe from the instrument. 
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ADJUSTMENT PROCEDURE 

INTRODUCTION 

PURPOSE use of equipment other than that recommended, 
utilize the Minimum Specification column to deter- 

The Adjustment Procedure is used to return the mine whether available test equipment will suffice. 

instrument to conformance with the Performance 
Requirement statements listed in Table 1-1 . Adjust- Detailed operating instructions for test equipment 
ments contained in this procedure should only be are not given in this procedure. If more operating 
performed after checks from the Performance information is required, refer to the appropriate test 
Check Procedure (Section 4) have indicated a need equipment instruction manual. 
for readjustment or after repairs have been made to 
the instrument. 

STRUCTURE 

This procedure is structured into subsections, 
each of which can be performed independently to 
permit adjustment of individual sections of the 
instrument. For example, if only the Vertical section 
fails to meet the Performance Requirements or has 
been repaired, it can be readjusted with little or no 
effect on other sections of the instrument. 

The Power Supply section, however, affects all 
other sections of the instrument. Therefore, if re- 
pairs or readjustments have been made that change 
the absolute value of any of the supply voltages, the 
entire Adjustment Procedure should be performed. 

At the beginning of each subsection is a list of all 
the front-panel control settings required to prepare 
the instrument for performing Step 1 in that sub- 
section. Each succeeding step within a subsection 
should be performed in sequence and in its entirety 
to ensure that control settings will be correct for en- 
suing steps. All steps within a subsection should be 
completed. 

TEST EQUIPMENT REQUIRED 

Table 4-1 is a complete list of the test equipment 
required to accomplish both the Performance Check 
Procedure in Section 4 and the Adjustment Pro- 
cedure in this section. To assure accurate measure- 
ments, it is important that test equipment used for 
making these checks meet or exceed the speci- 
fications described in Table 4-1. When considering 

LIMITS AND TOLERANCES 

The limits and tolerances stated in this procedure 
are instrument specifications only if they are listed in 
the Performance Requirements column of Tablel-1. 
Tolerances given are applicable only to the instru- 
ment undergoing adjustment and do not include test 
equipment error. Adjustment of the instrument must 
be accomplished at an ambient temperature 
between +20°C and +30°C, and the instrument must 
have had a warm-up period of at least 20 minutes. 

ADJUSTMENTS AFFECTED BY REPAIRS 

Repairs to a circuit may affect one or more 
adjustment settings of the instrument. Table 5-1 
identifies the adjustment(s) affected due to repairs 
or replacement of components on a circuit board. 
Refer to Table 5-1 if a partial procedure is per- 
formed or if a circuit requires readjustment due to 
repairs to a circuit. To use Table 5-1, first find, in 
the leftmost column, the circuit that was repaired. 
Then move to the right, across that row, until you 
come to a darkened square, move up the column 
and check the accuracy of the adjustment found at 
the heading of that column. Readjust if necessary. 

PREPARATION FOR ADJUS'TIVIENT 

The instrument cabinet must be removed to 
perform the Adjustment Procedure. See the Cabinet 
remove and replace instructions located in the 
Maintenance section of the manual. 
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All test equipment items listed in Table 4-1 in the 
Performance Check Procedure section are required 
to accomplish a complete Adjustment Procedure. At 
the beginning of each subsection there is an 
equipment-required list showing only the test 
equipment necessary for performing the steps in 
that subsection. In this list, the item number fol- 
lowing each piece of equipment corresponds to the 
item number listed in Table 4-1. 

Before performing this procedure, do not preset 
any internal adjustments and do not change the 
-8.6 V power-supply adjustment. Altering this 
adjustment may necessitate a complete 

readjustment of the instrument, whereas only a par- 
tial adjustment might otherwise be required. Only 
change an internal adjustment setting if a 
Performance Characteristic cannot be met with the 
original setting. 

Before performing any procedure in this section, 
set the POWER switch to ON and allow a 20-minute 
warm-up period. 

The most accurate display adjustments are made 
with a stable, well-focused, low-intensity display. 
Unless otherwise noted, adjust the INTENSITY, 
FOCUS, and Trigger LEVEL controls as needed to 
view the display. 

Table 5-1 

Adjustments Affected by Repairs 
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INDEX TO ADJUSTMENT PROCEDURE 
STEPS 

Power Supply and CRT Display Page 

1 . CheckIAdjust Power Supply DC Levels . . . .  5-4 
2 . Adjust CRT Grid Bias . . . . . . . . . . . . . . . . . . .  5-4 
3 . Adjust Astigmatism . . . . . . . . . . . . . . . . . . . .  5-5 
4 . Adjust Trace Alignment . . . . . . . . . . . . . . . .  5-5 
5 . Adjust Geometry . . . . . . . . . . . . . . . . . . . . . .  5-5 

Vertical 

1 . Adjust Channel 1 Variable Balance . . . . . . .  5-6 
2 . Adjust Channel 2 Variable Balance . . . . . . .  5-6 
3 . Adjust Channel 2 Invert Balance . . . . . . . . .  5-7 

. . . . . . . . . . . . . . . . . . . .  4 . Adjust Vertical Gain 5-7 
5 . Check Deflection Accuracy and 

VOLTSIDIV Variable Range . . . . . . . . . . . . . .  5-7 
6 . Check Input Coupling . . . . . . . . . . . . . . . . . .  5-7 
7 . Check Position Range . . . . . . . . . . . . . . . . . .  5-8 
8 . Adjust Attenuator Compensation . . . . . . . . .  5-8 
9 . Check Vertical ALT and 

CHOP Operation . . . . . . . . . . . . . . . . . . . . . .  5-9 
10 . Adjust CHOP Switch Balance . . . . . . . . . . . .  5-9 
11 . Check ADD MODE Operation . . . . . . . . . . . .  5-9 
12 . Adjust High-Frequency Compensation . . . .  5-9 
13 . Check Bandwidth . . . . . . . . . . . . . . . . . . . . .  5-1 0 
14 . Check Channel Isolation . . . . . . . . . . . . . . .  5-10 

15 . Check Common-Mode Rejection Ratio . . 
Horizontal 

. . . . . . . . . . . . . . . . . .  . 1 Adjust 1 -ms Timing 
. . . . . . . . . . . . . . . .  . 2 Adjust Magnifier Gain 

. . . . . . . . . .  . 3 Adjust Magnifier Registration 
. . . . . . . . . . . . . . . .  . 4 Check Position Range 
. . . . . . . . . . . . . . . .  . 5 Check Variable Range 

. . . . . .  . 6 Adjust 0.1 -ms and 0.1 -JLS Timing 
. . . . . . . . . . . .  . 7 Adjust High-speed Timing 

8 . Check Timing Accuracy and Linearity . . .  
9 . Adjust X-Y Gain and Offset . . . . . . . . . . .  

10 . Check X Bandwidth . . . . . . . . . . . . . . . . . .  
11 . Check Sweep Holdoff . . . . . . . . . . . . . . . .  
Trigger 

1 . Adjust Trigger Offset . . . . . . . . . . . . . . . . .  
2 . Adjust Trigger Sensitivity . . . . . . . . . . . . . .  
3 . Adjust Slope Balance . . . . . . . . . . . . . . . .  
4 . Adjust Auto Level . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  . 5 Check Internal Triggering 
6 . Check External Trigger Range . . . . . . . . .  
7 . Check External Trigger Range . . . . . . . . .  
8 . Check Single Sweep Operation . . . . . . . .  

External Z-Axis and Probe Adjust 

1 . Check External Z-Axis Operation . . . . . . .  
2 . Check Probe Adjust Operation . . . . . . . . .  
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POWER SUPPLY AND CRT DISPLAY 

Equipment Required (See Table 4-1): 

Leveled Sine-Wave Generator (Item 2) 50- l l  Coaxial Cable (Item 6) 

Time-Mark Generator (Item 3) 50- l l  Termination (Item 8) 

Digital Voltmeter (Item 5) Alignment Tool (Item 1 1 ) 

See ADJUSTMENT LOCATIONS 1 and ADJUSTMENT LOCATIONS 2 

at the back of this manual for adjustment locations. 

INITIAL CONTROL SETTINGS 

INTENSITY Visible display 

Vertical 

POSITION (both) Midrange 
MODE CH 1, NORM 
VOLTSIDIV (both) 10 mV, 
VOLTSIDIV Variable (both) CAL detent 
AC-GND-DC (both) GND 

Horizontal 

POSITION 
MAG 
SECIDIV 

SECIDIV Variable 

Trigger 

SLOPE 
LEVEL 
MODE 
SOLIRCE 

Midrange 
X 1 
X-Y (fully 
CCW) 
CAL detent 

Positive (I) 
Midrange 
P-P AUTO 
EXT, EXT 

PROCEDURE STEPS 

1. ChecklAdjust Power Supply DC Levels (R916) 

a. Connect the digital voltmeter low lead to 
chassis ground and connect the volts lead to the 
-8.6 V1 supply (W989). 

b. CHECK-Voltmeter reading is -8.5 V to 
-8.7 V. If the reading is within these limits, skip to 
part d. 

c. ADJUST-The -8.6 V1 Adj potentiometer 
(R916) for a voltmeter reading of -8.6 V. 

d. CHECK-Voltage levels of the remaining power 
supplies listed in Table 5-2 are within the specified 
limits. 

e. Disconnect the test equipment from the 
instrument. 

Table 5-2 

Power Supply Limits 

NOTE 

Power 
SUPP~Y 

-8.'6 VI 

+5.0 V1 

+8.6 VI 

+102.0 V 

+205.0 V 
+22 V unreg 

2. Adjust CRT Grid Bias (R851) 
Review the information at the beginning of 
the Adjustment Procedure before starting this 
step. 

Test 
Point 

W989 

W99 1 

W987 

W984 

W985 
W752 

a. Adjust the front-panel FOCUS control to pro- 
duce a well-defined dot. 

Reading 
(Volts) 

-8.56 to -8.64 

+4.85 to +5.15 

+8.34 to +8.86 

+98.9 to +105.0 

+198.8to+211.1 

Approx. +24 V 
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b. Rotate the INTEIVSITY control fully 
counterclockwise. 

c. ADJUST-Grid Bias (R851) for a visible dot, 
then back off the Grid Bias potentiometer until the 
dot just disappears. 

3. Adjust Astigmatism (R870) 

a. Set: 

Vertical MODE CH 1 
Channel 1 AC-GND-DC DC 
SECIDIV 5 PS 
Trigger Source CH 1 

b. Connect the leveled sine-wave generator out- 
put via a 50-a coaxial cable and a 50-a termination 
to the CH 1 OR X input connector. 

c.  Set the generator to produce a 50-kHz, 4- 
division display. 

d. ADJUST-Astig (R870) and the front-panel 
FOCUS control for the best defined waveform. 

e. Disconnect the test equipment from the 
instrument. 

4. Adjust Trace Alignment 

a. Position the trace to the center horizontal 
graticule line. 

b. ADJUST-Front-panel TRACE ROTATION con- 
trol for optimum alignment of the trace with the 
center horizontal graticule line. 

5. Adjust Geometry (R871) 

a. Set: 

CH 1 VOLTSIDIV 
SECIDIV 

b. Connect 50-ms time markers from the time- 
mark generator via a 5 0 4  coaxial cable and a 50-a 
termination to the CH 1 OR X input connector. 

c. Position the baseline part of the display below 
the bottom horizontal graticule line using the CH 1 
POSITION control . 

d. Adjust the SECIDIV Variable control for five 
markers per division. 

e. ADJUST-Geom (R871) for minimum curvature 
of the time markers at the left and right edges of the 
graticule. 

f .  Set Channel 1 AC-GND-DC switch to GND. 

g. ADJUST-Geom (R871) for minimum curvature 
of the baseline trace when positioned at the top and 
bottom horizontal graticule lines using the CH 1 
POSITION control. 

h. Set the Channel 1 AC-GND-DC switch to DC. 

i. Repeat parts e through h for optimum com- 
promise between the vertical and horizontal 
displays. 

j. Disconnect the test equipment from the 
instrument. 
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VERTICAL 

Equipment Required (See Table 4-1): 

Calibration Generator (Item 1 ) 1 OX Attenuator (Item 9) 

Leveled Sine-Wave Generator (Item 2) Miniature Probe Tip to BNC Adapter (Item 10) 

50-i2 Coaxial Cable (Item 6) Alignment Tool (Item 11 ) 

Dual-Input Coupler (Item 7) 10X Probe (Item 12) 

50-i2 Termination (Item 8) 

See ADJUSTMENT LOCATIONS I and ADJUSTMENT tocAr loNs  2 

at the back of this manual for adjustment locations. 

INITIAL CONTROL SETTINGS 

Vertical 

POSITION (both) 
MODE 
VOLTSIDIV (both) 

Midrange 
CH 1, NORM 
5 mV 

VOLTSIDIV Variable (both) Cal detent 
AC-GND-DC (both) GND 

Horizontal 

POSITION 
MAG 
SECIDIV 
SECIDIV Variable 

Trigger 

SLOPE 
LEVEL 
MODE 
SOURCE 

Midrange 
X I  
0.5 ms 
CAL detent 

b. Position the trace on the center horizontal 
graticule line using the CH 1 POSITION control. 

c. Rotate the CH 1 VOLTSIDIV Variable control 
clockwise to the CAL detent. 

d. ADJUST-CH 1 Var Bal (R33) to set the trace 
to the center horizontal graticule line. 

e. Repeat parts a through d until there is no trace 
shift between the fully clockwise and the fully 
counterclockwise positions of the CH 1 VOLTSIDIV 
Variable control. 

f .  Return the CH 1 VOLTSIDIV Variable control to 
the CAL detent. 

2. Adjust Channel 2 Variable Balance (R83) 

a. Set Vertical MODE switch to CH 2. 

b. Rotate the CH 2 VOLTSIDIV Variable control 
fully counterclockwise. 

Positive (1) 
Midrange c. Position the trace on the center horizontal 
P-P AUTO graticule line using the CH 2 POSITION control. 
EXT, EXT 

d. Rotate the CH 2 VOLTSIDIV Variable control 
clockwise to the CAL detent. 

PROCEDURE STEPS e. ADJUST-CH 2 Var Bal (R83) to set the trace 
to the center horizontal graticule line. 

1. Adjust Channel 1 Variable Balance (R33) f. Repeat parts a through d until there is no trace 
shift between the fully clockwise and the fully 

a. Rotate the CH 1 VOLTSIDIV Variable control counterclockwise positions of the CH 1 VOLTSIDIV 
fully counterclockwise. Variable control. 
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g. Return the CH 1 VOLTSIDIV Variable control to 
the CAL detent 

3. Adjust Channel 2 Invert Balance (R84) 

a. Position the trace on the center horizontal 
graticule line using the Channel 2 POSITION control. 

rotate the CH 1 VOLTSIDIV Variable control fully 
counterclockwise and CHECK that the display 
decreases to two divisions or less. Then return the 
CH 1 VOLTSIDIV Variable control to the CAL detent 
and continue with the 50-mV check. 

b. Move the cable from the CH 1 OR X input con- 
nector to the CH 2 OR Y input connector. Set the 
Vertical MODE switch to CH 2. 

b. Set Vertical MODE switch to CH 2 INVERT. 
c .  Repeat part b using the Channel 2 controls. 

c.  ADJUST-CH 2 Invert Bal (R84) to set the trace 
to the center horizontal graticule line. 

d. Set Vertical MODE switch to NORM. 

e. Repeat parts a through d until there is no trace 
shift when switching from IVORM to CH 2 IIVVERT. 

4. Adjust Vertical Gain (R145 and R195) 

a. Set: 

Vertical MODE CH 1, NORM 
CH 1 VOLTSIDIV Variable CAL detent 
AC-GND-DC (both) DC 
Trigger SOURCE VERT MODE 

b. Connect a 20-mV, standard-amplitude signal 
from the calibration generator via a 50-Cl coaxial 
cable to the CH 1 OR X input connector. 

c. Center the display within the graticule using 
the CH 1 POSITION control. 

d. ADJUST-CH 1 Gain (R145) for an exact 4- 
division display. 

e. Move the test-signal cable from the CH 1 OR X 
input connector to the CH 2 OR Y input connector. 

f. Set the Vertical MODE switch to CH 2 

g. Center the display within the graticule using 
the CH 2 POSITION control. 

h. ADJUST-CH 2 Gain (R195) for an exact 4- 
division display. 

i. Repeat parts b through h until the gain of the 
two channels is identical. 

Table 5-3 
Deflection Accuracy Limits 

6. Check Input Coupling 

a. Set the AC-GND-DC switches (both channels) 
to GND. 

ACCURACY 
Limits 

(Divisions) 

3.88 to 4.12 

4.85 to 5.15 

4.85 to 5.15 

3.88 to 4.12 

4.85 to 5.15 

4.85 to 5.15 

3.88 to 4.12 
4.85 to 5.15 

4.85 to 5.15 

3.88 to 4.12 

VOLTSlDlV 
Switch 
Setting 

5 mV 

10 mV 

20 mV 

50 mV 

0.1 V 

0.2 V 

0.5 V 
1 V 

2 v 
5 V 

b. Position the trace on the center horizontal 
graticule line using the CH 2 POSITION control. 

STANDARD 
Amplitude 

Signal 

20 mV 

50 mV 

0.1 V 

0.2 V 

0.5 V 

1 V 

2 V 

5 V 

10 v 
20 V 

c. Change the generator output to 50 mV. 

d. Set the Channel 2 AC-GND-DC switch to AC. 

e. CHECK-The display is centered about the 
center horizontal graticule line. 

5. Check Deflection Accuracy and VOLTSlDlV f .  Set the Channel 2 AC-GND-DC switch to DC. 
Variable Range 

g. CHECK-The display is ground referenced on 
a. CHECK-Deflection accuracy is within the limits the center horizontal graticule line. 

given in Table 5-3 for each CH 1 VOLTSIDIV switch 
setting and corresponding standard-amplitude sig- h. Move the test-signal cable from the CH 2 OR Y 
nal. When at the 20-mV VOLTSIDIV switch setting, input connector to the CH 1 OR X input connector. 

5-7 
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i. Set the Vertical MODE switch to CH 1 

j. Repeat parts b through g using the Channel 1 
controls. 

7. Check Position Range 

a. Set: 

VOLTSIDIV (both) 10 mV 
AC-GND-DC (both) AC 
SECIDIV 0.2 ms 
Trigger COUPLING AC 

b. Set the calibration generator for 0.1 V. 

c. Adjust the CH 1 VOLTSIDIV Variable control to 
produce a 5.25-division display. 

d. Set the CH 1 VOLTSIDIV to 5 mV. 

e. Set the calibration generator to produce a 
0.2 V signal. 

f. CHECK-The bottom and top of the trace may 
be positioned above and below the center horizontal 
graticule line by rotating the CH 1 POSITION control 
fully clockwise and counterclockwise respectively. 

g. Move the cable from the CH 1 OR X input con- 
nector to the CH 2 OR Y input connector. 

h. Set the Vertical MODE switch to CH 2. 

i. Repeat parts b through f using the Channel 2 
controls. 

j. Disconnect the test equipment from the 
instrument. 

d. Replace the probe and miniature probe tip to 
BNC adapter with a 50-f.2 coaxial cable and 5 0 4  
termination. 

e. Set the generator to produce a 5-division 
display. 

f. ADJUST-Trimmer " 1 " for flattest response on 
the square wave signal. See Figure 5-1 for location 
of the trimmers. 

8. Adjust Attenuator Compensation Figure, 5-1. Attenuator trimmer adjustments. 

1 

a. Set: 

'bQ 

VOLTSIDIV (both) 
AC-GND-DC (both) 

G/~~ 

g. Replace the 50-a coaxial cable and 50-a ter- 
mination with the probe and miniature probe tip to 
BNC adapter. 

b. Connect the high-amplitude, square-wave h. Set the generator to produce a 5-division 

o u t ~ u t  from the calibration aenerator via a 50-a ter- square wave. 

FRONT OF 

mi"ation, a miniature probetip to BNC adapter, and i. ADJUST-Trimmer " 1 N " for flattest response 
the 10X probe to the CH 2 OR Y input connector. on square wave. 

- 

c. Set the generator to produce a 1-kHz, 5- j. Set the CH 2 VOLTSIDIV switch to 20 mV. 
division display and compensate the probe using the 
probe compensation adjustment (see the probe k. Repeat parts d through i except adjust the "2 "  
instruction manual). and "2N" trimmers in parts f and i respectively. 

INSTRUMENT 

5-8 
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I. Set the CH 2 VOLTSIDIV switch to 50 mV. 11. Check ADD MODE Operation 

m. Repeat parts d through i except adjust the "3 "  a. Set: 
and "3N" trimmers in parts f and i respectively. 

VOLTSIDIV (both) 
n. Set the CH 2 VOLTSIDIV switch to 0.5 V. AC-GND-DC (both) 

Vertical MODE 
o. Repeat parts d through i except adjust the "4 "  

and "4N" trimmers in parts f and i respectively. SECIDIV 

p. Set the Vertical MODE switch to CH 1. 
Horizontal MODE 
Trigger SOURCE 

20 mV 
DC 
BOTH, NORM, 
and ALT 
0.5 ms 

q. Repeat parts b through p for the Channel 1 
Attenuators. b. Position both traces on the center horizontal 

graticule line using the CH 1 and CH 2 POSITION 

r. Disconnect the test equipment from the controls. 

instrument. c. Set the calibration generator to produce a 
50-mV signal. 

9. Check Vertical ALT Operation 

a. Set: 

AC-GND-DC (both) 
Vertical MODE 

d. Connect the output of the calibration generator 
to both the CH 1 O R  X input and the CH 2 OR Y input 
with dual-input coupler. 

GND e. Check that both channels show a 2.5-division 
BOTH, NORM, display. 
and ALT 

SECIDIV 0.1 s f. Set: Vertical MODE switch to ADD. 
Trigger SOURCE CH 1 

g. CHECK-The resultant display is five divisions 
b. Position the Channel 1 and Channel 2 traces 3% (4.85 to 5.15 divisions). 

about two divisions apart using the CH 1 and CH 2 
POSITION controls. h. Disconnect the test equipment from the 

instrument. 
c. CHECK-Channel 1 and Channel 2 traces 

move across the screen alternately 

d. Set Vertical switch to CHOP. 

e. CHECK-Channel 1 and Channel 2 traces 

12. Adjust High-Frequency Compensation 
(C241, C242, C243, and R241) 

a. Set: 

move across the screen at the same time. VOLTSIDIV (both) 10 mV 
Vertical MODE CH 1 
SECIDIV 0.2 ms 

10. Adjust CHOP Switch Balance (R140) 
b. Cohnect the positive-going, fast-rise, square- 

a. Set: wave output from the calibration generator via a 
50-l l  coaxial cable, a 10X attenuator, and a 50-ll 

SECIDIV 1 ms termination to the CH 1 OR X input connector. 

Trigger MODE 
Trigger SOURCE 

NORM 
VERT MODE 

c. Set the generator to produce a 1-MHz, 5- 
division display. 

b. Connect the lOX probe to the rear of R242 on d. Set the top of the display to the center hori- 
top of the Al-Main circuit board and adjust test zontal graticule line using the CH 1 POS~T~ON 
oscilloscope for a 4-division display. control. 

c. ADJUST-Chop-Sw Bal (R140) for no trig- e. ADJUST-HF Comp (C242 and C243) for the 
gering on chop segments when rotating the Trigger 5% or less overshoot (0.3 division) on the displayed 
LEVEL control. signal. 
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f. ADJUST-HF Comp (C241 and R241) for best f .  Repeat parts c through e for all CH 1 VOLTS1 
flat top on the front corner. DIV switch settings, up to the output-voltage upper 

limit of the sine-wave generator being used. 
g. Repeat parts e and f until on further improve- 

ment is noted. g. Move the cable from the CH 1 OR X input con- 
nector to the CH 2 OR Y input connector. Set the 

h. Set the CH 1 VOLTSIDIV switch to 5 mV. Vertical MODE switch to CH 2. 

i. Set the generator to produce a 5-division h. Repeat parts c through e for all CH 2 VOLTS1 
display. DIV switch settings, up to the output-voltage upper 

limit of the sine-wave generator being used. 
j. Check for aberrations of 5% (0.3 division) or 

less. . 14. Check Channel Isolation 

k. Repeat part j for each CH 1 VOLTSIDIV switch a. Set: 
settings from 5 mV through 0.5 V. Adjust the gen- 
erator output and add or remove the 10X attenuator CH 1 VOLTSIDIV 0.5 V 
as necessary to maintain a 5-division display at CH 2 VOLTSIDIV 1 V 
each VOLTSIDIV switch setting. Channel 1 AC-GND-DC GND 

I. Move the cable from the CH 1 OR X input con- 
SECIDIV 

nector to the CH 2 OR Y input connector.-Set the 
Vertical MODE switch to CH 2. 

b. Set the generator to produce a 20-MHz, 
5-division display. 

m. Repeat part k for Channel 2. c. Set CH 2 VOLTSIDIV switch to 0.5 V for a 
1 0-division display. 

n. Disconnect the test equipment from the 
instrument. d. Set Vertical MODE switch to CH 1 and ALT. 

NOTE 

Install the instrument cabinet for the re- 
maining vertical checks and allow a 
20-minute warm-up period before continuing 
with the "Adjustment Procedure". See the 
"Cabinet" remove and replace instructions 
located in the "Maintenance" section of the 
manual. 

13. Check Bandwidth 

a. Set: 

e. CHECK-The display amplitude is less than 0.1 
division. 

f .  Move the test-signal cable from the CH 2 OR Y 
input connector to the CH 1 OR X input connector. 

g. Set: 

Vertical MODE CH 2 
Channel 1 AC-GND-DC DC 
Channel 2 AC-GND-DC GND 

h. CHECK-The display amplitude is less than 0.1 
division. 

VOLTSIDIV (both) 5 mV i. Disconnect the test equipment from the 
Vertical MODE CH 1 instrumenti 
SECIDIV 10 ms 
Trigger SOURCE VERT MODE 15. Check Common-Mode Rejection Ratio 

b. Connect the leveled sine-wave generator out- a. Set: 
put via a 50-i l  coaxial cable and a 50-il termination 
to the CH 1 OR X input connector. VOLTSIDIV (both) 10 mV 

Channel 2 AC-GND-DC DC 
c. Set the generator to produce a 50-kHz, 6- Vertical MODE 

division display. 
BOTH, NORM, 
and ALT 

d. Increase the sine-wave frequency until a b. Connect the leveled sine-wave generator out- 
4.2-division display is obtained. put via a 5 0 4  coaxial cable, a 5 0 4  termination, 

and a dual-input coupler to the CH 1 OR X and CH 2 
e. CHECK-the frequency is greater than 20 MHz. OR Y input connectors. 
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c. Set the generator to produce a 10-MHz, f. Disconnect the test equipment from the 
6-division display. instrument. 

d. Set Vertical MODE switch to CH 2 INV and 
NOTE 

ADD. To continue with the "Adjustment Pro- 

cedure", remove the instrument cabinet and 
allow a 20-minute warm-up period. See the 

e. CHECK-Display amplitude is 0.6 division or "Cabinet" removal instructions located in the 
less. "Maintenance" section of the manual. 
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HORIZONTAL 

Equipment Required (See Table 4-1): 

Calibration Generator (Item 1) 50-a Coaxial Cable (Item 6) 
Leveled Sine-Wave Generator (Item 2) 50-a Termination (Item 8) 

Time-Mark Generator (Item 3) Alignment Tool (Item 11 ) 

Test Oscilloscope (Item 4) 

See ADJUSTMENT LOCATIONS 1 and ADJUSTMENT LOCATIONS 2 

at the back of this manual for test point and adjustment locations. 

INITIAL CONTROL SET'I'INGS NOTE 

Vertical 

POSITION (both) 
MODE 

When making timing measurements, use the 
tips of the time markers positioned at the 
center horizontal graticule line as the 

Midrange measurement reference points. 
CH 1 

VOLTSIDIV (both) 0.5 V 
VOLTSIDIV Variable (both) Cal detent 

c. ADJUST-XI Gain (R744) for one marker per 

DC 
division over the center eight divisions. 

AC-GND-DC (both) 

Horizontal 

POSITION 
MAG 
SECIDIV 
SECIDIV Variable 

Trigger 

SLOPE 
LEVEL 
MODE 

2. Adjust Magnifier Gain (R777) 

a. Set the MAG switch to X10. 
Midrange 
X I  b. Select 100 FS time markers from the time- 
1 ms mark generator. 
CAL detent 

c. Align the first time marker with the first 
(extreme left) vertical graticule line using the 
Horizontal POSITION control. 

Positive (I) d. ADJUST-XI0 Mag Gain (R777) for 1 time 
Midrange marker per division. 
P-P AUTO 

SOURCE CH 1 3. Adjust ~ a ~ n i f i e r  Registration (R782) 

PROCEDURE STEPS 
a. Set the SECIDIV switch to 0.2 ms. 

b. Select 1 ms time markers from the time-mark 
generator. 

1. Adjust 1-ms Timing (R744) - .  

c. Position the middle time marker to the center 
a. Connect 1-ms time markers from the time- vertical graticule line using the Horizontal POSITION 

mark generator via a 5 0 4  coaxial cable and a 50-a control. 
termination to the CH 1 OR X input connector. 

d. Set the MAG switch from XI0  to X I  position. 
b. Align the first time marker with the first 

(extreme left) vertical graticule line using the e. ADJUST-Mag Reg (R782) to position the mid- 
Horizontal POSITION control. dle time marker to the center vertical graticule line. 
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f. Set the MAG switch from X1 to X I0  position 6. Adjust 0.1-ms and 0.1- ~s Timing (R722 and 
and CHECK for no horizontal shift in the time C703) 
marker. 

a. Set the SECJDIV switch to 0.1 ms. 
g. Repeat parts c through f until no further 

improvement is noted. b. Select 0.1 -ms time markers from the time- 
mark generator. 

4. Check Position Range c. ADJUST-0.1-ms Timing (R722) for 1 marker 
per division. 

a. Set: 
d. Set the SECJDIV switch to 0.1 ps. 

SECJDIV 0.1 ms 
Horizontal MAG X1 e. Select 0.1 -ps time markers from the time- 

mark generator. 
b. Select 0.1 ms time markers from the time- 

mark generator. f. ADJUST-0.1 -ps Timing (C703) for 1 marker 
per division. 

c. CHECK-The start of the sweep can be 
positioned to the right of the Center vertical graticule 7. Adjust High-Speed Timing (C783, C794) 
line by rotating the Horizontal POSITION control fully 
clockwise. a. Set: 

d. CHECK-The tenth time marker can be 
positioned to the left of the center vertical graticule 
line by rotating the Horizontal POSITION control fully 
counterclockwise. 

e. Select 0.5 ms time markers from the time- 
mark generator. 

f .  Align the 3rd time marker with the center 
vertical graticule line using the Horizontal POSITION 
control. 

g. Set the Horizontal MAG switch to X10. 

h. Check-Magnified time marker can be 
positioned to the left of the center vertical graticule 
line by rotating the Horizontal POSITION control fully 
counterclockwise. 

I i. Check-The tenth time marker can be 
positioned to the right of the center vertical graticule 
by rotating the Horizontal POSITION control fully 

I clockwise. 

Channel 1 AC-GND-DC AC 
Horizontal MAG X I  0 

b. Select 20-17s time markers from the time- 
mark generator and set the display for maximum 
amplitude within the graticule area. 

c. Adjust the Trigger LEVEL control for a stable 
triggered display. 

d. ADJUST-HS Timing (C783 and C794) for two 
divisions between each time marker. 

NOTE 

The 20-ns time-markers tips are rounded off 
and cannot be used as measurement 
reference points. Use the rising edge of the 
time markers as measurement reference 
points to adjust the high-speed timing 
capacitors. Vertically adjust the 50% point of 
the {ime markers on the center horizontal 
graticule line. 

5. Check Variable Range 
1 8. Check Timing Accuracy and Linearity 
I a. Set Horizontal MAG switch to X1 and center 

the display. a. Set: 

I b. Set the SECJDIV Variable control knob fully CH VOLTS/DIV 
counterclockwise. Horizontal MAG 

I 
c. CHECK-The spacing between time markers is b. Select 0.1-ps time markers from the time- 

2 divisions or less. mark generator. 

d. Return the SECJDIV Variable knob to the CAL c. Adjust the Trigger LEVEL control for a stable, 

I detent position. triggered display. 
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d. Use the Horizontal POSITION control to align Table 5-4 
the second time marker with the second vertical 
graticule line. Settings for Timing Accuracy Checks 

e. CHECK-Timing accuracy is within 3% (0.24 
division at the tenth vertical graticule line), and 
linearity is within 5% (0.10 division over any two of 
the center eight divisions). 

NOTE 

When checking the timing accuracy for SECI 
DIV switch settings from 50 ms to 0.5 s, 
watch the time marker tips only at the second 
and tenth vertical graticule lines while 
adjusting the Horizontal POSITION control. 

f. Repeat parts c through e for the remaining 
SECIDIV and time-mark-generator setting combi- 
nations shown in Table 5-4 under the " X I  Normal" 
column. 

g. Set: 

SECIDIV 
Horizontal MAG 

h. Select 20-ns time markers from the time- 
mark generator. 

i. Use the Horizontal POSITION controls to align 
the first time marker that is 50 ns beyond the start of 
the sweep with the second vertical graticule line. 

j. CHECK-Timing accuracy is within 4% (0.32 
division at the tenth vertical graticule line), and 
linearity is within 7% (0.14 division over any 2 of the 
center 8 divisions). Exclude any portion of the 
sweep past the 50th magnified division. 

k. Repeat parts i and j for the remaining SECIDIV 
and time-mark generator setting combination shown 
in Table 5-4 under the "X10 Magnified" column. 

I. Disconnect the test equipment from the 
instrument. 

9. Adjust X-Axis Gain (R395) 

a. Set: 

VOLTSIDIV (both) 
SECIDIV 
Horizontal MAG 

10 mV 
X-Y 
X I  

b. Connect a 50-mV, standard-amplitude signal 
from the calibration generator via a 5 0 4  coaxial 
cable to the CH 1 OR X input connector. 

SEClDlV 
Switch 
Setting 

0.1 p s  

0.2 ps  

0.5 p s  

1 PS 

2 PS 

5 PS 

10 p s  

20 p s  

50 p s  

0.1 ms 

0.2 ms 

0.5 ms 

1 ms 

2 ms 

5 ms  

10 ms 

20 ms 

50 ms 

0.1 s 

0.2 s 

0.5 s 

c. ADJUST-X Gain (R395) for exactly 5 divisions 
of horizontal deflection. 

10. Adjust X Offset (R736) 

Time-Mark 

X I  Normal 

0.1 p s  
0.2 p s  

0.5 p s  

1 PS 

2 PS 

5 PS 

10 p s  

20 p s  

50 p s  

0.1 ms 

0.2 ms 

0.5 ms 

1 ms  

2 ms 

5 ms 

10 ms 

20 ms 
50 ms 

0.1 s 

0.2 s 

0.5 s 

a. Set: 

Generator Setting 

X I0  Magnified 

20 ns 

20 ns 

50 ns 

0.1 p s  

0.2 p s  

0.5 p s  

1 PS 

2 PS 

5 FS 

10 p s  

20 p s  

50 p s  

0.1 ms 

0.2 ms 

0.5 ms 

1 ms  

2 ms 

5 ms 

10 ms 

20 ms 

50 ms 

Channel 1 AC-GND-DC GND 
SECIDIV 1 ms 

b. Position the trace vertically to the center hori- 
zontal graticule line. 

5-1 4 
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c. Position the trace horizontally so the start of 
the trace begins at the first vertical graticule line (ex- 
treme left). 

d. Set the SECIDIV switch to X-Y (fully 
counterclockwise). 

e. ADJUST-X Offset (R736) to position the spot 
at the seventh vertical graticule line. 

f. Disconnect the test equipment from the 
instrument. 

10. Check X Bandwidth 

a. Set: 

VOLTSIDIV (both) 
AC-GND-DC (both) 
Trigger SOURCE 

b. Connect the leveled sine-wave generator out- 
put via a 50-a coaxial cable and a 50-a termination 
to the CH 1 OR X input connector. 

c .  Set the generator to produce an 8-division 
horizontal display at an output frequency of 50 kHz. 

d. Increase the signal frequency until the hori- 
zontal deflection (X-axis) is equal to 5.7 divisions in 
length. 

e. CHECK-The frequency is greater than 2 MHz. 

f.  Disconnect the test equipment from the 
instrument. 

11. Check Sweep Holdoff 

a. Set: 

VOLTSIDIV (both) 1 V 
AC-GND-DC (both) GND 
SECIDIV 1 ms 
Trigger SOURCE EXT, EXT 

b. Connect the test oscilloscope's 10X probe tip 
to the front end of R704 (toward the front panel). 
R704 is on the Timing circuit board. 

c. CHECK-Holdoff time is between 1.5 ms to 
3.0 ms. 

d. Repeat part c for SECIDIV switch settings in 
Table 5-5. 

e. Disconnect the 1 OX probe from R704 

Table 5-5 

Settings for Holdoff Checks 

SEClDlV I Holdoff Time 
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TRIGGER 

Equipment Required (See Table 4-1): 

Leveled Sine-Wave Generator (Item 2) 50-i-2 Termination (Item 8) 
50-i-2 Coaxial Cale (Item 6) Alignment Tool (Item 1 1 ) 

Dual-Input Coupler (Item 7) 

See A~MUSTMENT LOCAT~OWI~ t 

at the back of this manual for adjustment locations. 

INITIAL CONTROL SETTINGS 

Vertical 

POSITION (both) 
MODE 

VOLTSIDIV (both) 
VOLTSIDIV Variable (both) 
AC-GND-DC (both) 

Horizontal 

POSITION 
MAG 
SECIDIV 
SECIDIV Variable 

Trigger 

SLOPE 
LEVEL 
MODE 
SOURCE 

Midrange 
BOTH, NORM 
and ALT 
50 mV 
Cal detent 
DC 

Midrange 
X I  
2 PS 
CAL detent 

Positive (1) 

Midrange 
P-P AUTO 
CH 2 

PROCEDURE STEPS 

1. Adjust Trigger Offset Balance(R338) 

a. Set the Channel 1 trace and the Channel 2 
trace to the center horizontal graticule line using the 
Channel 1 and Channel 2 POSITION controls. 

b. Connect the digital voltmeter low lead to 
chassis ground and the high (volts) lead to TP350 
(base of Q410). 

c. CHECK-The offset voltage reading is less than 
100 mV. Note the reading for use in part e. 

d. Set the Trigger SOURCE switch to CH 1. 

e. ADJUST-Trig Offset Bal (R338) so that the 
voltage reading is the same as that obtained in 
part c. 

f. Set the Trigger SOURCE switch to CH 2. 

g. Repeat parts c through f until there is 1 mV or 
less difference in the voltmeter readings between 
the CH 1 and CH 2 positions of the Trigger SOURCE 
switch. 

h. Disconnect the test equipment from the 
instrument. 

2. Adjust Trigger Sensitivity (R489) 

a. Set: 

Vertical MODE 
CH 1 VOLTSIDIV 
AC-GND-DC (both) 
SECIDIV 
Trigger SOURCE 

CH 1 
0.1 v 
AC 
10 ps 
VERT MODE 

b. Connect the leveled sine-wave generator out- 
put via a 50-i-2 cable and a 5 0 4  termination to the 
CH 1 OR X input connector. 

c. Set the generator to produce a 50-kHz, 
2.2-division display. 
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d. Set the CH 1 VOLTSIDIV switch to 1 V. 

e. ADJUST-Trig Sensitivity (R489) while rotating 
the Trigger LEVEL control slowly so that the trigger is 
just able to be maintained. 

f. CHECK-The TRIG'DIREADY LED is on when 
triggered. 

3. Adjust Slope Balance (R481) 

a. Set the CH 1 VOLTSIDIV switch to 50 mV. 

b. Set the generator to produce a 4-division 
display. 

b. Set the generator to produce a 5-MHz, 
3-division display. 

c. Set the CH 1 VOLTSIDIV switch to 50 mV. 

d. CHECK-Stable display can be obtained by 
adjusting the Trigger LEVEL control for each switch 
combination given in Table 5-6. Ensure that the 
TRIG'DIREADY LED comes on when triggered. 

Table 5-6 

Switch Combinations for Triggering Checks 

Trigger MODE I Trigger SLOPE 

c. ADJUST-Slope Bal (R481) for a downward 
vertical shift of 0.22-division at the start of the 
sweep when changing the Trigger SLOPE switch 
between the positive (f) and negative ( I )  P-P AUTO 
positions. 

4. Adjust Auto Level (R445 and R446) 
e. Move the cable from the CH 1 OR X input con- 

a. Set: nector to the CH 2 OR Y input connector. Set the 
Vertical MODE switch to CH 2. 

Trigger SLOPE Positive (f) 
Trigger LEVEL Fully clockwise f. Repeat part d. 

g. Set: 

b. Set the generator to produce a 5-division SECIDIV 
display. Horizontal MAG 

c. Set the CH 1 VOLTSIDIV switch to 0.5 V. h. Set the generator to produce a 30-MHz, 
1 .O-division display. 

d. ADJUST-(+) Auto Level (R446) so that the 
vertical display just solidly triggers on the positive i. Repeat part d. 
peak of the signal. 

j. Move the cable from the CH 2 OR Y input con- 
e. Set: 

Trigger SLOPE 
Trigger LEVEL 

Negative ( I )  
Fully 

nector to the CH 1 OR X input connector. Set the 
Vertical Mode switch to CH 1. 

k. Repeat part d. 

counter- I. ~ ikconnect the test equipment from the 
clockwise instrument. 

f. ADJUST-(-) Auto Level (R445) so that the dis- 6. Check External Triggering 
play just solidly triggers on the negative peak of the 
signal. a. Set: 

5. Check Internal Triggering 

a. Set: 

CH 1 VOLTSIDIV 
CH 2 VOLTSIDIV 
SECIDIV 

CH 1 VOLTSIDIV 
SECIDIV 
Horizontal MODE 
Trigger MODE 
Trigger SOURCE 

X I  
P-P AUTO 
EXT, EXT 

50 mV b. Connect the leveled sine-wave generator out- 
0.2 ps put via a 5 0 4  coaxial cable, a 5 0 4  termination, 
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and a dual-input coupler to the CH 1 OR X input con- 
nector and EXT INPUT OR Z input connectors. 

h. CHECK-Display is triggered along the entire 
negative slope of the waveform as the Trigger 
LEVEL control is rotated. 

c. Set the generator to produce a 4-division 
(80 mV) horizontal display at an output frequency of 
5 MHz. i. CHECK-Display is not triggered at either 

extreme of rotation of the Trigger LEVEL control. 

d. CHECK-Stable display can be obtained by 
adjusting the Trigger LEVEL control for each switch 
combination given in Table 4-4. 

j. Disconnect the test equipment from the 
instrument. 

e. Set: 
8. Check Single Sweep Operation 

CH 1 VOLTIDIV 
SEC/DIV 
Horizontal MODE 

50 mV 
0.05 ms 
MAG 

a. Set: 

CH 1 VOLTS/DIV 
SECIDIV 
Trigger SOURCE 
Trigger SLOPE 

10 mV 
0.5 ms 
CH 1 
Positive ( I )  

f. Set the leveled sine-wave generator to pro- 
duce a 50-kHz, 3-division (150 mV) display. 

g. Set the generator output to 30 MHz. 
b. Connect 50-mV, standard-amplitude signal 

from the calibration generator via a 50-S1 coaxial 
cable to the CH 1 OR X input connector. 

h. Repeat part d 

7. Check External Trigger Range c. Adjust the Trigger LEVEL control to obtain a 
stable display. a. Set: 

d. Set: CH 1 VOLTSlDlV 0.5 V 
SEC/DIV 20 ms 
Trigger SLOPE Positive ( I )  

Channel 1 AC-GND-DC GND 
Trigger MODE SGL SWP 

e. Press the SGL SWP RESET button. The 
TRIGID/READY LED illuminates and remains on. 

b. Set the leveled sine-wave generator to pro- 
duce a 50-kHz, 6.4-division display. 

f. Set the Channel 1 AC-GND-DC switch to DC. 
c. Position the waveform equally about the center 

horizontal graticule line. NOTE 

The INTENSITY control may require adjust- 
ment to observe the single-sweep trace. 

d. Set: 

Trigger MODE 
Trigger SOURCE 

NORM 
EXT, EXT g. CHECK-TRIG'DIREADY LED goes out and a 

single sweiep occurs. 

e. CHECK-Display is triggered along the entire 
positive slope of the waveform as the Trigger LEVEL 
control is rotated. 

h. Press the SGL SWP RESET button several 
times. 

i. CHECK-A single-sweep trace occurs, and the 
TRIGID/READY LED illuminates briefly every time the 
SGL SWP RESET button is pressed. 

f. CHECK-Display is not triggered at either 
extreme of rotation of the Trigger LEVEL control. 

j. Disconnect the test equipment from the 
instrument. g. Set the Trigger SLOPE switch to negative (I). 
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EXTERNAL Z-AXIS AND PROBE ADJUST 

Equipment Required (See Table 4-1): 

Calibration Generator (Item 1 ) 50-R Termination (Item 8) 
Two 50-R Coaxial Cables (Item 6) 1 OX Probe (Item 12) 

Dual-Input Coupler (Item 7) 

INITIAL CONTROL SETTINGS 

Vertical 

CH 1 POSITION Midrange 
MODE CH 1,  NORM 
CH 1 VOLTSIDIV 1 V 
CH 1 VOLTSIDIV Variable CAL detent 
Channel 1 AC-GND-DC DC 

Horizontal 

POSITION 
MAG 
SECIDIV 
SECIDIV Variable 

Trigger 

SLOPE 
LEVEL 
MODE 
SOURCE 

Midrange 
X 1 
20 ms 
CAL detent 

Positive (I) 
Midrange 
P-P AUTO 
EXT. EXT=Z 

PROCEDURE STEPS 

1. Check External Z-Axis Operation 

a. Connect a 5-V standard-amplitude signal from 
the calibration generator via dual-input coupler to 
the CH 1 OR X and EXT INPUT OR Z connectors. 

NOTE 

The INTENSITY level may need adjustment to 
view the intensity modulation on the dis- 
played waveform. 

b. CHECK-For noticeable intensity modulation. 
The positive part of the sine wave should be of lower 
intensity than the negative part. 

c. Disconnect the test equipment from the 
instrument. 

2. Check Probe Adjust Operation 

a. Set: 

CH 1 VOLTSIDIV 
SECIDIV 
Trigger SOURCE 

b. Connect the 10X Probe to the CH 1 OR X input 
connector and clip the probe tip to the PROBE con- 
nector on the instrument front panel. If necessary, 
adjust the probe compensation for a flat-topped 
square-wave display. 

c. CHECK-Display amplitude is 4.75 to 5.25 
divisions. 

d. Disconnect the probe from the instrument. 
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Section 6-2205 Service 

MAINTENANCE 

This section contains information for conducting board removal procedures are included in the Cor- 
preventive maintenance, troubleshooting, and cor- rective Maintenance part of this section. 
rective maintenance on the instrument. Circuit 

STATIC-SENSITIVE COMPONENTS 
The following precautions are applicable when 

performing any maintenance involving internal Table 6-1 

access to the instrument. Relative Susceptibility to Static-Discharge 

Damage 

Static discharge can damage any semi- 
conductor component in this instrument. 

This instrument contains electrical components 
that are susceptible to damage from static dis- 
charge. Table 6-1 lists the relative susceptibility of 
various classes of semiconductors. Static voltages 
of 1 KV to 30 KV are common in unprotected 
environments. 

When performing maintenance, observe the fol- 
lowing precautions to avoid component damage: 

1 . Minimize handling of static-sensitive 
components. 

2. Transport and store static-sensitive com- 
ponents or assemblies in their original containers or 
on a metal rail. Label any package that contains 
static-sensitive components or assemblies. 

3. Discharge the static voltage from your body 
by wearing a grounded antistatic wrist strap while 
handling these components. Servicing static- 
sensitive components or assemblies should be 
performed only at a static-free work station by 
qualified service personnel. 

4. Nothing capable of generating or holding a 
static charge should be allowed on the work station 
surface. 

ECL 

Semiconductor Classes 

MOS or CMOS microcircuits or 
discretes, or linear microcircuits 
with MOS inputs (Most Sensi- 
tive) 

Relative 
Susceptibility 

~ e v e l s ~  

1 

Schottky signal diodes 

High-frequency bipolar 
transistors 1 5  

3 

Schottky TTL 
I 

4 

1 = 100 to 500 V 6 = 600 to 800 V 
2 = 200 to 500 V 7 = 400 to 1000 V (est) 
3 = 250 V 8 = 900 V 
4 = 500 V 9 = 1200 V 
5 = 400 to 600 V 

JFET 

Linear microcircuits 

Low-power Schottky TTL 

TTL (Least Sensitive) 

5. Keep the component leads shorted together 
whenever possible. 

6 

7 

8 

9 

6. Pick up components by their bodies, never 
by their leads. 

a~ol tage equivalent for levels (voltage discharged 
from a 100-pF capacitor through a resistance of 
100 a): 
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7. Do not slide the components over any 9. Use a soldering iron that is connected to 
surface. earth ground. 

8. Avoid handling components in areas that 
have a floor or work-surface covering capable of 10. Use only approved antistatic, vacuum-type 
generating a static charge. desoldering tools for component removal. 

PREVENTIVE MAINTENANCE 

INTRODUCTION 

Preventive maintenance consists of cleaning, 
visual inspection, and checking instrument per- 
formance. When performed regularly, it may 
prevent instrument malfunction and enhance instru- 
ment reliability. The severity of the environment in 
which the instrument is used determines the 
required frequency of maintenance. An appropriate 
time to accomplish preventive maintenance is just 
before instrument adjustment. 

GENERAL CARE 

The cabinet minimizes accumulation of dust 
inside the instrument and should normally be in 
place when operating the oscilloscope.The optional 

path that could result in instrument failure, especially 
under high-humidity conditions. 

Exterior 

INSPECTION. Inspect the external portions of the 
instrument for damage, wear, and missing parts; 
use Table 6-2 as a guide. Instruments that appear to 
have been dropped or otherwise abused should be 
checked thoroughly to verify correct operation and 
performance. Any problems found that could cause 
personal injury or could lead to further damage to 
the instrument should be repaired immediately. 

front cover for the instrument provides both dust Do not allow moisture to get inside the instru- 
and damage protection for the front panel and crt. ment during external cleaning. Use only 
Whenever the instrument is stored or is being trans- enough liquid to dampen the cloth or 
ported, the front cover should be used. applicator. 

Do not use chemical cleaning agents that 
might damage the plastics used in this instru- 
ment. Use a nonresidue-type cleaner, pre- 
ferably isopropyl alcohol or a solution of 7 %  
mild detergent with 99% water. Before using 
any other type of cleaner, consult your 
Tektronix Service Center or representative. 

CLEANING. Loose dust on the outside of the 
instrument can be removed with a soft cloth or small 
soft-bristle brush. The brush is particularly useful for 
dislodging dirt on and around the controls and con- 
nectors. Dirt that remains can be removed with a 
soft cloth dampened in a mild detergent-and-water 
solution. Do not use abrasive cleaners. 

A plastic light filter is provided with the oscil- 
loscope. Clean the light filter and the crt face with a 
soft lint-free cloth dampened with either isopropyl 
alcohol or a mild detergent-and-water solution. 

INSPECTION AND CLEANING 

The instrument should be inspected and cleaned as 
Interior 

often as operating conditions require. Accumulation 
of dust in the instrument can cause overheating and To gain access to internal portions of the instru- 
component breakdown. Dust on components acts ment for inspection and cleaning, refer to the 
as an insulating blanket, preventing efficient heat Removal and Replacement Instructions in the Cor- 
dissipation. It also provides an electrical conduction rective Maintenance part of this section. 

6-2 
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Table 6-2 

External Inspection Checklist 

INSPECTION. Inspect the internal portions of the 
instrument for damage and wear, using Table 6-3 as 
a guide. Deficiencies found should be repaired 
immediately. The corrective procedure for most 
visible defects is obvious; however, particular care 
must be taken if heat-damaged components are 
found. Overheating usually indicates other trouble in 
the instrument; therefore, it is important that the 
cause of overheating be corrected to prevent 
recurrence of the damage. 

Item 

Cabinet and Front Panel 

Front-panel controls 

Connectors 

Carrying Handle 

Accessories 

Cabinet and Front Panel 

Front-panel controls 

Connectors 

Carrying Handle 

Accessories 

If any electrical component is replaced, conduct 
a performance check for the affected circuit and for 
other closely related circuits (see Section 4). If 
repair or replacement work is done on any of the 
power supplies, conduct a complete performance 
check and, if so indicated, an instrument readjust- 
ment (see Sections 4 and 5). 

To prevent damage from electrical arcing, en- 
sure that circuit boards and components are 
dry before applying power to the instrument. 

Inspect For 

Cracks, scratches, deformations, 
and damaged hardware or gaskets. 

Missing, damaged, or loose knobs, 
buttons, and controls. 

Broken shells, cracked insulation, 
and deformed contacts. Dirt in 
connectors. 

Correct operation. 

Missing items or parts of items, 
bent pins, broken or frayed cables, 
and damaged connectors. 

Cracks, scratches, deformations, 
and damaged hardware or gaskets. 

Missing, damaged, or loose knobs, 
buttons, and controls. 

Broken shells, cracked insulation, 
and deformed contacts. Dirt in 
connectors. 

Correct operation. 

Missing items or parts of items, 
bent pins, broken or frayed cables, 
and damaged connectors. 

CLEANING. To clean the interior, blow off dust 
with dry, low-pressure air (approximately 9 psi). 
Remove any remaining dust with a soft brush or a 
cloth dampened with a solution of mild detergent 
and water. A cotton-tipped applicator is useful for 
cleaning in narrow spaces and on circuit boards. 

Repair Action 

Touch up paint scratches and 
replace defective parts. 

Repair or replace missing or 
defective items. 

Replace defective parts. Clean or 
wash out dirt. 

Replace defective parts. 

Replace damaged or missing items, 
frayed cables, and defective 
parts. 

Touch up paint scratches and 
replace defective parts. 

Repair or replace missing or 
defective items. 

Replace defective parts. Clean or 
wash out dirt. 

Replace defective parts. 

Replace damaged or missing items, 
frayed cables, and defective 
parts. 

VOLTlDlV And SEClDlV SWITCHES. These are 
maintenance free. DO NOT CLEAN. 
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Table 6-3 
Internal Inspection Checklist 

Most spray-type circuit coolants contain 
Freon 12 as a propellant. Because many 
Freons adversely affect switch contacts, do 
not use spray-type coolants on the switches 
or attenuators. Carbon based solvents will 
damage the circuit board material. 

LUBRICATION 

Repair Action 

Clean solder corrosion with an 
eraser and flush with isopropyl 
alcohol. Resolder defective con- 
nections. Determine cause of 
burned items and repair. Repair 
defective circuit runs. 

Replace defective resistors. Check 
for cause of burned component 
and repair as necessary. 

Resolder joint and clean with 
isopropyl alcohol. 

Replace defective capacitors. Clean 
solder connections and flush with 
isopropyl alcohol. 

Firmly seat connectors. Repair or 
replace defective wires or cables. 

Straighten, repair, or replace 
defective hardware. 

Item 

Circuit Boards 

Resistors 

Solder Connections 

Capacitors 

Wiring and Cables 

Chassis 

Most of the potentiometers used in this instru- 
ment are permanently sealed and generally do not 
require periodic lubrication. All switches, both 
rotary- and lever-type, are installed with proper 
lubrication applied where necessary and will rarely 
require any additional lubrication. A regular periodic 
lubrication program for the instrument is, therefore, 
not recommended. 

Inspect For 

Loose, broken, or corroded solder 
connections. Burned circuit boards. 
Burned, broken, or cracked 
circuit-run plating. 

Burned, cracked, broken, or 
blistered. 

Cold solder or rosin joints. 

Damaged or leaking cases. 
Corroded solder on leads or 
terminals. 

Loose plugs or connectors. Burned, 
broken, or frayed wiring. 

Dents, deformations, and damaged 
hardware. 

SEMICONDUCTOR CHECKS 

Periodic checks of the transistors and other 
semiconductors in the oscilloscope are not recom- 
mended. The best check of semiconductor per- 
formance is actual operation in the instrument. 

PERIODIC READJUSTMENT 

To enstre accurate measurements, check the 
performance of this instrument every 2000 hours of 
operation, or if used infrequently, once each year. In 
addition, replacement of components may ne- 
cessitate readjustment of the affected circuits. 

Complete performance check and adjustment in- 
structions are given in Sections 4 and 5. The per- 
formance check procedure can also be helpful in 
localizing certain troubles in the instrument. In some 
cases, minor problems may be revealed or cor- 
rected by readjustment. If only a partial adjustment 
is performed, see the interaction chart, Table 5-1, 
for possible adjustment interaction with other 
circuits. 

6-4 
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TROUBLESHOOTING 

INTRODUCTION 

Preventive maintenance performed on a regular 
basis should reveal most potential problems before 
an instrument malfunctions. However, should 
troubleshooting be required, the following infor- 
mation is provided to facilitate location of a fault. In 
addition, the material presented in the Theory of 
Operation and Diagrams sections of this manual may 
be helpful while troubleshooting. 

TROUBLESHOOTING AIDS 

Schematic Diagrams 

Complete schematic diagrams are located on 
tabbed foldout pages in the Diagrams section. 
Portions of circuitry mounted on each circuit board 
are enclosed by heavy black lines. The assembly 
number and name of the circuit are shown near 
either the top or the bottom edge of the enclosed 
area. 

Functional blocks on schematic diagrams are 
outlined with a wide grey line. Components within 
the outlined area perform the function designated by 
the block label. The Theory of Operation uses these 
functional block names when describing circuit 
operation as an aid in cross-referencing between 
the theory and the schematic diagrams. 

Component numbers and electrical values of 
components in this instrument are shown on the 
schematic diagrams. Refer to the first page of the 
Diagrams section for the reference designators and 
symbols used to identify components. Important 
voltages and waveform reference numbers (en- 
closed in hexagonal-shaped boxes) are also shown 
on each diagram. Waveform illustrations are located 
adjacent to their respective schematic diagram. 

Circuit Board Illustrations 

Circuit board illustrations showing the physical 
location of each component are provided for use in 
conjunction with each schematic diagram. Each cir- 
cuit board illustration is found in the Diagrams sec- 
tion on the back of a foldout page, preceding the 
first schematic diagram(s) to which it relates. 

The locations of waveform test points are marked 
on the circuit board illustrations with hexagonal 
outlined numbers corresponding to the waveform 
numbers on both the schematic diagram and the 
waveform illustrations. 

Also provided in the Diagrams section is an illus- 
tration of the bottom side of the Main circuit board. 
This illustration aids in troubleshooting by showing 
the connection pads for the components mounted 
on the top side of the circuit board. By using this 
illustration, circuit tracing and probing for voltages 
and signals that are inaccessible from the top side of 
the circuit board may be achieved without dis- 
mantling portions of the instrument. 

Circuit Board Locations 

The placement of each circuit board in the instru- 
ment is shown in circuit board locator illustrations. 
These illustrations are located on foldout pages 
along with the circuit board illustration. 

Circuit Board lnterconnections 

Circuit Board lnterconnections (Diagram 9) is 
provided as an aid in tracing a signal path between 
circuit boards. All wire, plug, and jack numbers are 
shown along with their associated wire or pin 
numbers. 

Power Distribution 

Power Distribution (Diagram 8) is provided to aid 
in troubleshooting power-supply problems. This dia- 
gram shows the service jumper connections used to 
apply poyer to the various circuit boards. Excessive 
loading on a power supply by a circuit board fault 
may be isolated by disconnecting the appropriate 
service jumpers. 

Grid Coordinate System 

Each schematic diagram and circuit board illus- 
tration has a grid border along its left and top edges. 
A table located adjacent to each diagram lists the 
grid coordinates of each component shown on that 
diagram. To aid in physically locating components 
on the circuit board, this table also lists the grid 
coordinates of each component on the circuit board 
illustration. 
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Near each circuit board illustration is an alpha- 
numeric listing of all components mounted on that 
circuit board. The second column in each listing 
identifies the schematic diagram in which each com- 
ponent can be found. These component-locator ta- 
bles are especially useful when more than one sche- 
matic diagram is associated with a particular circuit 
board. 

Component Color Coding 

cathode and anode ends of a metal-encased diode 
may be identified by the diode symbol marked on its 
body. 

Semiconductor Lead Configurations 

Figure 9-2 in the Diagrams section shows the 
lead configurations for semiconductor devices used 
in the instrument. These lead configurations and 
case styles are typical of those used at completion 
of the instrument design. Vendor changes and per- 

lnformation regarding color codes and markings formance improvement changes may result in 

of resistors and capacitors is located on the color- changes of case styles or lead configurations. If the 

coding illustration (Figure 9-1) at the beginning of device in question does not appear to match the 

the Diagrams section. configuration shown in Figure 9-2, examine the 
associated circuitry or consult the manufacturer's 

RESISTOR COLOR CODE. Resistors used in this data sheet' 

instrument are carbon-film, composition, or pre- 
cision metal-film types. They are usually color TROUBLESHOOTING EQUIPMENT 
coded with the EIA color code; however, some 
metal-film type resistors may have the value printed The equipment listed in Table 4-1 of this manual, 
on the body. The color code is interpreted starting or equivalent equipment, may be useful when 
with the stripe nearest to one end of the resistor. troubleshooting this instrument. 
Com~osition resistors have four s t r i~es;  these reD- 
resent two significant digits, a multiplier, and ' a  
tolerance value. Metal-film resistors have five 
stripes representing three significant digits, a multi- 
plier, and a tolerance value. 

CAPACITOR MARKINGS. Capacitance values of 
common plastic capacitors and small electrolytics 
are marked on the side of the capacitor body. 
Small, machine-insertable capacitors are numeri- 
cally coded in picofarads. The first two numbers are 
the significant digits and the third number (if a 
three-number code) is the number of zeros fol- 
lowing the digits. When there are two numbers 
separated by the letter "R",  the two numbers are 
the significant digits; the letter marks the radix (deci- 
mal point). Some examples of this type of capacitor 
coding are as follows: 

The code numbers may be difficult to locate and 
read on installed parts. Capacitor values may be 
found by referencing the circuit designation number 
in the Replaceable Electrical Parts list. 

TROUBLESHOOTING TECHNIQUES 

The following procedure is arranged in an order 
that enables checking simple trouble possibilities 
before requiring more extensive troubleshooting. 
The first four steps ensure proper control settings, 
connections, operation, and adjustment. If the 
trouble is not located by these checks, the re- 
maining steps will aid in locating the defective com- 
ponent. When the defective component is located, 
replace it using the appropriate replacement pro- 
cedure given under Corrective Maintenance in this 
section. 

Beforei using any test equipment to make 
measurements on static-sensitive, current- 
sensitive, or voltage-sensitive components or 
assemblies, ensure that any voltage or 
current supplied by the test equipment does 
not exceed the limits of the component to be 
tested. 

1. Check Control Settings 

DIODE COLOR CODE. The cathode end of each Incorrect control settings can give a false indi- 
glass-encased diode is indicated by either a stripe, cation of instrument malfunction. If there is any 
a series of stripes or a dot. For most diodes marked question about the correct function or operation of 
with a series of stripes, the color combination of the any control, refer to either the Operating Information 
stripes identifies three digits of the Tektronix Part in Section 2 of this manual or to the Operators 
Number, using the resistor color-code system. The Manual. 

6-6 
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2. Check Associated Equipment 5. Isolate Trouble to a Circuit 

Before proceeding, ensure that any equipment 
used with the instrument is operating correctly. 
Verify that input signals are properly connected and 
that the interconnecting cables are not defective. 
Check that the ac-power-source voltage to all 
equipment is correct. 

To avoid electrical shock, disconnect the instru- 
ment from the ac power source before making a 
visual inspection of the internal circuitry. 

3. Visual Check 

Perform a visual inspection. This check may 
reveal broken connections or wires, damaged com- 
ponents, semiconductors not firmly mounted, 
damaged circuit boards, or other clues to the cause 
of an instrument malfunction. 

I WARNING ) 

To isolate problems to a particular area, use any 
symptoms noticed to help locate the trouble. Refer 
to the troubleshooting charts in the Diagrams sec- 
tion as an aid in locating a faulty circuit. 

6. Check Power Supplies 

When trouble symptoms appear in more that one 
circuit, first check the power supplies; then check 
the affected circuits by taking voltage and waveform 
readings. Check first for the correct output voltage 
of each individual supply. These voltages are 
measured between the power supply test points and 
ground (see the associated circuit board illustration 
and Table 6-5). 

Voltage levels may be measured either with a 
DMM or with an oscilloscope. Voltage ripple ampli- 
tudes must be measured using an oscilloscope. 
Before checking power-supply circuitry, set the 
INTENSITY control to normal brightness, the SECIDIV 
switch to 0.1 ms, the Trigger MODE to P-P AUTO, 
and the Vertical MODE switch to CH 1. 

When measuring ripple, use a 1X probe. The rip- 
ple values listed are based on a system limited in 

Dangerous potentials exist at several points bandwidth to 30 kHz. Using a system with wider 
throughout this instrument. If it is operated bandwidth will result in hiaher readinas. - - 
with the cabinet removed, do not touch 
exposed connections or components. If the power-supply voltages and ripple are within 

the ranges listed in Table 6-4, the supply can be 

4. Check Instrument Performance and assumed to be working correctly. If they are outside 

Adjustment 
the range, the supply may be either misadjusted or 
operating incorrectly. Use the Power Supply and CRT 
Display subsection in the Adjustment Procedure to 

Check the performance of either those circuits adjust the -8.6-V supply. 
where trouble appears to exist or the entire instru- 
ment. The apparent trouble may be the result of A defective component elsewhere in the instru- 
misadjustment. Complete performance check and ment can create the appearance of a power-supply 
adjustment instructions are given in Sections 4 and 5 problem and may also affect the operation of other 
of this manual. circuits. 

Table 6-4 
Power Supply Voltage and FIipile Limits 

a ~ e t  SECIDIV switch to X-Y. 

Power Supply 

-8.6 V, 

t 5 . 0  VI 

t8 .6  VI 

t102.0 V 

t205.0 V 

t22  V unreg 
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Test Point 

W989 

W99 1 

W987 

W9 84 

W985 

W752 

Reading (Volts) 

-8.56 to -8.64 

t4.85 to 6 . 1 5  

t8.34 to t8.86 

t98.9 to t105.0 

t198.8 to t211.1 

Approx. t 2 4  V 

P-P Ripple 

5 mV 

5 mV 

5 mV 

20 mV 

50 mV 

Approx. 1 V a 
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7 .  Check Circuit Board Interconnections 

After the trouble has been isolated to a particular 
circuit, again check for loose or broken con- 
nections, improperly seated semiconductors, and 
heat-damaged components. 

8. Check Voltages and Waveforms 

Often the defective component can be located by 
checking circuit voltages or waveforms. Typical 
voltages are listed on the schematic diagrams. 
Waveforms indicated on the schematic diagrams by 
hexagonal-outlined numbers are shown adjacent to 
the diagrams. Waveform test points are shown on 
the circuit board illustrations. 

NOTE 

Voltages and waveforms indicated on the 
schematic diagrams are not absolute and 
may vary slightly between instruments. To 
establish operating conditions similar to 
those used to obtain these readings, see the 
Voltage and Waveform Setup Conditions pre- 
ceding the waveform illustrations in the 
Diagrams section. Note the recommended 
test equipment, front-panel control settings, 
voltage and waveform conditions, and cable- 
connection instructions. Any special control 
settings required to obtain a given waveform 
are noted under the waveform illustration. 
Changes to the control settings from the 
initial setup, other than those noted, are not 
required. 

9. Check Individual Components 

I WARNING ) 

To avoid electric shock, always disconnect 
the instrument from the ac power source 
before removing or replacing components. 

The following procedures describe methods of 
checking individual components. Two-lead com- 
ponents that are soldered in place are most ac- 
curately checked by first disconnecting one end 
from the circuit board. This isolates the measure- 
ment from the effects of the surrounding circuitry. 

See Figure 9-1 for component value identification 
and Figure 9-2 for semiconductor lead 
configurations. 

When checking semiconductors, observe the 
static-sensitivity precautions located at the 
beginning of this section. 

TRANSISTORS. A good check of a transistor is 
actual performance under operating conditions. A 
transistor can most effectively be checked by substi- 
tuting a known-good component. However, be sure 
that circuit conditions are not such that a replace- 
ment transistor might also be damaged. If substitute 
transistors are not available, use a dynamic-type 
transistor checker for testing. Static-type transistor 
checkers are not recommended, since they do not 
check operation under simulated operating 
conditions. 

When troubleshooting transistors in the circuit 
with a voltmeter, measure both the emitter-to-base 
and emitter-to-collector voltages to determine 
whether they are consistent with normal circuit 
voltages. Voltages across a transistor may vary with 
the type of device and its circuit function. 

Some of these voltages are predictable. The 
emitter-to-base voltage for a conducting silicon 
transistor will normally range from 0.6 V to 0.8 V. 
The emitter-to-collector voltage for a saturated 
transistor is about 0.2 V. Because these values are 
small, the best way to check them is by connecting 
a sensitive voltmeter across the junction rather than 
comparing two voltages taken with respect to 
ground. If the former method is used, both leads of 
the voltmeter must be isolated from ground. 

If voltage values measured are less than those 
just given, either the device is shorted or no current 
is flowing in the external circuit. If values exceed the 
emitter-to-base values given, either the junction is 
reverse biased or the device is defective. Voltages 
exceeding those given for typical emitter-to- 
collector values could indicate either a nonsaturated 
device operating normally or a defective (open- 
circuited) transistor. If the device is conducting, 
voltage will be developed across the resistors in 
series with it; if open, no voltage will be developed 
across the resistors unless current is being supplied 
by a parallel path. 
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When checking emitter-to-base junctions, do 
not use an ohmmeter range that has a high 
internal current. High current may damage 
the transistor. Reverse biasing the emitter- 
to-base junction with a high current may 
degrade the current-transfer ratio (Beta) of 
the transistor. 

A transistor emitter-to-base junction also can be 
checked for an open or shorted condition by 
measuring the resistance between terminals with an 
ohmmeter set to a range having a low internal 
source current, such as the R X l-kW range. The 
junction resistance should be very high in one direc- 
tion and much lower when the meter leads are 
reversed. 

When troubleshooting a field-effect transistor 
(FET), the voltage across its elements can be 
checked in the same manner as previously de- 
scribed for other transistors. However, remember 
that in the normal depletion mode of operation, the 
gate-to-source junction is reverse biased; in the en- 
hanced mode, the junction is forward biased. 

INTEGRATED CIRCUITS. An integrated circuit 
(IC) can be checked with a voltmeter, test oscil- 
loscope, or by direct substitution. A good 
understanding of circuit operation is essential when 
troubleshooting a circuit having IC components. Use 
care when checking voltages and waveforms around 
the IC so that adjacent leads are not shorted 
together. An IC test clip provides a convenient 
means of clipping a test probe to an IC. 

When checking a diode, do not use an ohm- 
meter scale that has a high internal current. 
High current may damage a diode. Checks 
on diodes can be performed in much the 
same manner as those on transistor emitter- 
to-base junctions. 

DIODES. A diode can be checked for either an 
open or a shorted condition by measuring the 

resistance between terminals with an ohmmeter set 
to a range having a low internal source current, such 
as the R X l-ki2 range. The diode resistance should 
be very high in one direction and much lower when 
the meter leads are reversed. 

Silicon diodes should have 0.6 V to 0.8 V across 
their junctions when conducting; Schottky diodes 
about 0.2 V to 0.4 V. Higher readings indicate that 
they are either reverse biased or defective, de- 
pending on polarity. 

RESISTORS. Check resistors with an ohmmeter. 
Refer to the Replaceable Electrical Parts list for the 
tolerances of resistors used in this instrument. A 
resistor normally does not require replacement 
unless its measured value varies widely from its 
specified value and tolerance. 

INDUCTORS. Check for open inductors by 
checking continuity with an ohmmeter. Shorted or 
partially shorted inductors can usually be found by 
checking the waveform response when high- 
frequency signals are passed through the circuit. 

CAPACITORS. A leaky or shorted capacitor can 
best be detected by checking resistance with an 
ohmmeter set to one of the highest ranges. Do not 
exceed the voltage rating of the capacitor. The 
resistance reading should be high after the capacitor 
is charged to the output voltage of the ohmmeter. 
An open capacitor can be detected with a capaci- 
tance meter or by checking whether the capacitor 
passes ac signals. 

10. Repair and Adjust the Circuit 

If any defective parts are located, follow the 
replacement procedures given under Corrective 
Maintenance in this section. After any electrical 
componmt has been replaced, the performance of 
that circuit and any other closely related circuit 
should be checked. Since the power supplies affect 
all circuits, performance of the entire instrument 
should be checked if work has been done on the 
power supplies or if the power transformer has been 
replaced. Readjustment of the affected circuitry may 
be necessary. Refer to the Performance Check Pro- 
cedure and Adjustment Procedure, Sections 4 and 5 
of this manual and to Table 5-1 (Adjustments 
Affected by Repairs). 
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CORRECTIVE MAINTENANCE 

INTRODUCTION NOTE 

Physical size and shape of a component may 
Corrective maintenance consists of component affect instrument performance, particularly at 

replacement and instrument repair. This part of the high frequencies. Always use direct- 
manual describes special techniques and proce- reglacement comgonents, unless it is known 
dures required to replace components in this instru- that a substitute will not degrade instrument 
ment. If it is necessary to ship your instrument to a performance. 
Tektronix Service Center for r e ~ a i r  or service. refer 
to the repackaging information' in Section 2 bf this 
manual. 

Special Parts 

In addition to the standard electronic com- 

MAINTENANCE PRECAUTIONS ponents, some special parts are used in the instru- 
ment. These components are manufactured or 
selected by Tektronix, Inc., to meet specific 

To reduce the possibility of personal injury or performance requirements, or are manufactured for 

instrument damage, observe the following Tektronix, Inc., in accordance with our specifi- 

precautions. cations. The various manufacturers can be identified 
by referring to the Cross Index-Manufacturer's Code 
number t o  Manufacturer at the beginning of the 
Replaceable Electrical Parts list. Most of the 

1. Disconnect the instrument from the ac- mechanical parts used in this instrument were 
power 'Ource before Or installing manufactured by Tektronix, Inc. Order all special 
components. parts directly from your local Tektronix Field Office 

or representative. 

2. Verify that the line-rectifier filter capacitors 
are discharged prior to performing any servicing. 

Ordering Parts 

3. Use care not to interconnect instrument When ordering replacement parts from 
grounds which may be at different potentials (cross Tektronix, Inc., be sure to include all of the following 
grounding). information: 

1. lnstrument type (include all modification and 
4. When soldering on circuit boards or small option numbers). 

insulated wires, use only a 15-watt, pencil-type 
soldering iron. 

2. lnstrument serial number. 

3. A description of the part (if electrical, include 
its full circuit component number). 

OBTAINING REPLACEMENT PARTS 
4.  Tektronix part number. 

Most electrical and mechanical parts can be 
obtained through your local Tektronix Field Office or 
representative. However, many of the standard MAINTENANCE AIDS 
electronic components can usually be obtained from 
a local commercial source. Before purchasing or The maintenance aids listed in Table 6-5 include 
ordering a part from a source other than items required for performing most of the mainte- 
Tektronix, Inc., please check the Replaceable Elec- nance procedures in this instrument. Equivalent 
trical Parts list for the proper value, rating, products may be substituted for those given, pro- 
tolerance, and description. vided their characteristics are similar. 
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Table 6-5 

Maintenance Aids 

Description 

1. Soldering Iron 

Specification 

2. Torx Screwdriver 

15 to 25 W. 

3. Nutdrivers 

4. Open-end Wrench 

Usage 

Torx tips #T9 and 
#T15. 

5. Hex Wrenches 

6. Long-nose Pliers 

Example 

General soldering 
and unsoldering . 

114 inch, 7/16 inch, 
and 1 I2  inch. 

511 6 inch and 
112 inch. 

1/16 inch. Assembly and 
disassem blv. 

Component removal 
and replacement. 

Antex Precision 
Model C. 

Assembly and 
disassembly. 

Allen wrenches. 

Tektronix pln 
#T9 003-0965-00 
#TI 5 003-0966-00. 

Assembly and 
disassembly. 

Channel Input, EXT 
BNC connectors 
and Transformer. 

8. Vacuum Solder I NO Static Charge I Pace Model PC-10. 
Extractor Retention. 

Xcelite #8, # lo ,  #14, 
and #16. 

-- 

7. Diagonal Cutters 

9. 1X Probe 

Component removal 
and replacement. 

Power supply ripple 
check. 

RIBBON-CABLE CONNECTIONS 

Tektronix P6101 
Probe (XI ) , pln 
010-6101 -03. 

10. Lubricant 

Connections between circuit boards are accom- 
plished with ribbon cables. One end of the ribbon 
cables is inserted into the multipin connector while 
the other end is soldered to the circuit board. The 
ribbon cable to the multipin connector can be 
removed or installed by pressing down on the 
release bar of the connector as shown in Figure 6-1. 
To remove the ribbon cable, pull it straight out from 
the connector; to install the ribbon cable, insert the 
bare wires up to the insulation into the connector. 
Remove pressure from the release bare, the ribbon 
cable will be lock firmly into the connector. 

To provide correct orientation of a cable, a num- 
ber " 1 " is stamped on the circuit board and on top 
of the multipin connector. The index wire of the rib- 
bon is striped a different color than the rest of the 
cable. Align the index wire with the pin 1 indicator 
when reinserting the ribbon cable into its connector. 
Ensure the ribbon cable is evenly trimmed and 5 mm 
of wire (about 114 inch) is exposed for correct 
insertion into the connector. 

NO-~oise.@ 

If any individual wire in the cable is faulty, the 
entire ribbon cable should be replaced. When un- 
soldering the ribbon cable from the circuit board, 
note the location of the ribbon cable for reinstallation 
purposes. Align the index wire with the square pad 
on the circuit board. 
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NOTE 

RELEASE 
BAR Y? l f i  

Figure 6-1. Multi-connector holder orientation. 

TRANSISTORS AND INTEGRATED 
CIRCUITS 

Transistors and integrated circuits should not be 
replaced unless they are actually defective. If 
removed from their sockets or unsoldered from the 
circuit board during routine maintenance, return 
them to their original circuit board locations. Un- 
necessary replacement or transposing of semi- 
conductor devices may affect the adjustment of the 
instrument. When a semiconductor is replaced, 
check the performance of any circuit that may be 
affected. 

Any replacement component should be of the 
original type or a direct replacement. Bend transistor 
leads to fit their circuit board holes, and cut the 
leads to the same length as the original component. 
See Figure 9-2 in the Diagrams section for lead- 
configuration illustrations. 

Power-supply transistors Q933, Q942, and Q946 
are insulated from the chassis by a heat-transferring 
pad and insulation bushing. Reinstall the pad and 
bushing when replacing this transistor. 

After replacing a power transistor, check that 
the collector is not shorted to the chassis 
before applying power to the instrument. 

To remove socketed, dual-in-line-packaged 
(DIP) integrated circuits, pull slowly and evenly on 
both ends of the device. Avoid disengaging one end 
of the integrated circuit from the socket before the 
other, since this may damage the pins. 

To remove a soldered DIP IC when it is going to 
be replaced, clip all the leads of the device and re- 
move the leads from the circuit board one at a time. 
If the device must be removed intact for possible 
reinstallation, do not heat adjacent conductors con- 
secutively. Apply heat to pins at alternate sides and 
ends of the IC as solder is removed. Allow a 
moment for the circuit board to cool before 
proceeding to the next pin. 

SOLDERING TECHNIQUES 

The reliability and accuracy of this instrument can 
be maintained only if proper soldering techniques 
are used to remove or replace parts. General 
soldering techniques, which apply to maintenance of 
any precision electronic equipment, should be used 
when working on this instrument. 

I WARNING ) 

To avoid an electric-shock hazard, observe 
the following precautions before attempting 
any soldering: turn the instrument off, dis- 
connect it from the ac power source, and wait 
at least three minutes for the line-rectifier 
filter capacitors to discharge. 

Use rosin-core wire solder containing 63% tin 
and 37% lead. Contact your local Tektronix Field 
Office or representative to obtain the names of 
approved solder types. 

When soldering on circuit boards or small insu- 
lated wires, use only a 15-watt, pencil-type 
soldering iron. A higher wattage soldering iron may 
cause etched-circuit conductors to separate from 
the circuit board base material and melt the insu- 
lation on small wires. Always keep the soldering-iron 
tip properly tinned to ensure best heat transfer from 
the iron tip to the solder joint. Apply only enough 
solder to make a firm joint. After soldering, clean 
the area around the solder connection with an 
approved flux-removing solvent (such as isopropyl 
alcohol) and allow it to air dry. 
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Attempts to unsolder, remove, and resolder 
leads from the component side of a circuit board 
may cause damage to the reverse side of the circuit 
board. 

The following techniques should be used to 
replace a component on a circuit board: 

1. Touch the vacuum desoldering tool to the 
lead at the solder connection. Never place the iron 
directly on the circuit board; doing so may damage 
the circuit board. 

NOTE 

Some components are difficult to remove 
from the circuit board due to a bend placed in 
the component leads during machine in- 
sertion. To make removal of machine- 
inserted components easier, straighten the 
component leads on the reverse side of the 
circuit board. 

2. When removing a multipin component, 
especially an IC, do not heat adjacent pins con- 
secutively. Apply heat to the pins at alternate sides 
and ends of the IC as solder is removed. Allow a 
moment for the circuit board to cool before 
proceeding to the next pin. 

Excessive heat can cause the etched-circuit 
conductors to separate from the circuit 
board. Never allow the solder extractor tip to 
remain at one place on the circuit board for 
more than three seconds. Damage caused by 
poor soldering techniques can void the instru- 
ment warranty. 

3. Bend the leads of the replacement com- 
ponent to fit the holes in the circuit board. If the 
component is replaced while the circuit board is 
installed in the instrument, cut the leads so they pro- 
trude only a small amount through the reverse side 
of the circuit board. Excess lead length may cause 
shorting to other conductive parts. 

4. Insert the leads into the holes of the circuit 
board so that the replacement component is 
positioned the same as the original component. 
Most components should be firmly seated against 
the circuit board. 

5. Touch the soldering iron to the connection 
and apply enough solder to make a firm solder joint. 

Do not move the component while the solder 
hardens. 

6. Cut off any excess lead protruding through 
the circuit board (if not clipped to the correct length 
in step 3). 

7. Clean the area around the solder connection 
with an approved flux-removing solvent. Be careful 
not to remove any of the printed information from 
the circuit board. 

REMOVAL AND REPLACEMENT 
INSTRUCTIONS 

The exploded view drawings in the Replaceable 
Mechanical Parts list (Section 10) may be helpful 
during the removal and reinstallation of individual 
subassemblies or components. Circuit board and 
component locations are shown in the Diagrams 
section. 

Cabinet 

WARNING ) 
To avoid electric shock, disconnect the instru- 
ment from the ac-power-input source before 
removing or replacing any component or 
assembly. 

To remove the instrument cabinet, perform the 
following steps: 

1. Disconnect the power cord from the instru- 
ment. For instruments with a power-cord securing 
clamp, remove the Phillips-head screw holding the 
power-cord securing clamp before disconnecting 
the power cord. 

2. Rpmove two screws and the two power cord 
retainers from the rear panel (located on each 
side). Remove the rear panel. 

3. Remove two screws from the rear panel 
(located on each side) and remove it from the 
instrument. 

4. Remove four screws, one from the left-rear 
side and three from the right-rear side of the 
cabinet. 

5. Use one hand to rise the center rear of the 
cabinet until the tab clears the slot in the rear 
chassis. With the other hand, push the instrument 
chassis forward until it clears the cabinet tab. 

Scans by ArtekMedia O 2006 



Maintenance-2205 Service 

6. Pull the front panel and attached chassis 
forward and out of the cabinet. 

NOTE 

7. To reinstall the cabinet, perform the reverse of 
the preceding steps. Ensure that the cabinet tab is 
inserted in the rear-chassis slot, and the cabinet is 
flush with the rear of the chassis. 

8. Reinstall the rear panel. Ensure the rear 
chassis tabs are inserted into the slots in the rear 
panel properly (slots are located just above the bot- 
tom rear feet), and the screw holes in the rear 
chassis and rear panel are properly aligned. 

9. Reconnect the power cord and power-cord 
securing clamp (if removed in step 1). 

Cathode-Ray Tube 

I WARNING ) 

Use care when handling a crt. Breakage of 
the crt may cause high-velocity scattering of 
glass fragments (implosion). Protective 
clothing and safety glasses should be worn. 
Avoid striking the crt on any object which may 
cause it to crack or implode. When storing a 
crt, either place it in a protective carton or set 
it face down on a smooth surface in a pro- 
tected location with a soft mat under the 
faceplate. 

The crt can be removed and reinstalled as 
follows: 

1. Unsolder the Trace Rotation wires (J987) 
from the Front-Panel circuit board (note the connec- 
tion locations and wire colors for reinstallation 
reference). 

2. Remove two front-panel screws that retain 
the plastic crt frame and light filter to the front panel. 
Remove the crt frame and light filter from the 
instrument. 

3. With the rear of the instrument facing you, 
place the fingers of both hands over the front edge 
of the front subpanel. Then, using both thumbs, 
press forward gently on the crt funnel near the front 
of the crt. When the crt base pins disengage from 
the socket, remove the crt and the crt shield 
through the instrument front panel. Place the crt in a 
safe place until it is reinstalled. If the plastic crt 
corner pads fall out, save them for reinstallation. 

When installing the crt into the instrument, 
reinstall any loose plastic crt corner pads that 
are out of place. Ensure all crt pins are 
straight and that the indexing keys on the crt 
base, socket, and shield are aligned. Ensure 
that the ground clip from the crt support 
bracket makes contact only with the outside 
of the crt shield. 

To reinstall the crt, perform the reverse of the 
preceding steps. 

Power Transformer 

The Power Transformer (T901) can be removed 
and reinstalled as follows: 

1. Remove the top Power Supply shield by per- 
forming the following instructions. 

a. Rotate the instrument until the rear chassis 
is facing you. 

b. Using both hands, place the fingers under- 
neath and the thumbs on top of the Power Supply 
shield. 

c. Gently push the Power Supply shield 
towards the rear chassis and at the same time 
pull up on the shield until the tabs are clear of the 
slots in the inner chassis. 

d. Pull the Power Supply shield towards the 
front of the instrument with a slight upward tilt 
until the rear tabs are clear of the slots in the rear 
chassis. 

2. Disconnect P902, a seven-wire connector 
from J902 on the Mains Input circuit board. Note the 
orientation of the connector for proper reinstallation. 

3. Remove the four nuts and lock washers from 
the Power Transformer (inside the instrument) with- 
out removing the support screws (supporting the 
transformer) from the rear panel. Note the physical 
orientation of the Power Transformer. 

4. Supporting the Transformer with one hand, 
pull the four screws out until the transformer is free 
(leaving the screws inside of the supports). Remove 
the transformer and the four screws and supports 
from the instrument. 

To reinstall the Power Transformer, perform the 
reverse of the preceding steps. 
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Mains lnput Circuit Board 

The Mains lnput circuit board can be removed 
and reinstalled as follows: 

1. Perform steps 1 and 2 of the Power Trans- 
former procedure. 

2. Unsolder W903, a three wire ribbon from 
Mains lnput circuit board. 

3. Remove the POWER knob shaft by inserting a 
scribe (or similar tool) in the notch between the end 
of the knob shaft and the end of the Power switch 
shaft and gentry pry the connection apart. Pull the 
POWER knob shaft out through the front panel. 

4. Remove the two screws and nuts that secure 
the power cord receptacle to the rear chassis. 

5. Remove the grounding screw and nut (top 
corner) that secure the Mains lnput circuit board to 
the inner chassis. 

6. Pull the Mains lnput circuit board and 
attached shield towards the inner chassis and up out 
of the instrument. 

To reinstall the Mains lnput circuit board, perform 
the reverse of the preceding steps. 

TimebaseIAttenuator Circuit Board 
Assembly 

The TimebaseIAttenuator circuit board assembly 
can be removed and reinstalled as follows: 

1. Place the instrument on its side (CRT down) 
and unsolder the following wire straps and resistors, 
noting their locations for reinstallation reference: 

a. Unsolder the two resistors from the CH 1 
VOLTSIDIV and CH 2 VOLTSIDIV switches to the 
Front-Panel circuit board. 

b. Unsolder the wire strap to the CH 1 OR X 
connector ground lug from the Timebasel 
Attenuator circuit board wire strap. 

c. Unsolder the wire strap to the CH 2 OR Y 
connector ground lug from the Timebasel 
Attenuator circuit board wire strap. 

d. Unsolder and pull the two wire straps from 
the Front-Panel circuit board that comes from 
the Attenuator circuit board. 

2. Place the instrument down (normal position) 
and use a 1116-inch hex wrench to loosen the set 
screws on the CH 1 VOLTSIDIV, CH 2 VOLTSIDIV, 
and SECIDIV Variable knobs. 

3. Remove CH 1 VOLTSIDIV, CH 2 VOLTSIDIV, 
and SECIDIV Variable knobs and switch knobs from 
the instrument. 

4. Disconnect the following cables from the 
TimebaseIAttenuator circuit board assembly, noting 
their locations for reinstallation reference: 

a. J90, a six-wire cable located at the rear 
edge of the circuit board. 

b. J755, a four-wire cable located at the rear 
right-hand corner of the circuit board. 

c. J30, a four-wire cable located to the left of 
the CH 1 attenuator switch. 

d. J80, a four-wire cable located between 
the CH 1 and CH 2 attenuator switches. 

e. J7, a six-wire cable located between the 
CH 2 attenuator switch and the SECIDIV switch. 

f.  J701, a six-wire cable located at the front 
right-hand corner of the circuit board. 

5. Remove the following three screws that 
secure the TirnebaselAttenuator circuit board to the 
post spacers. 

a. One screw from the right-rear corner of 
the TimebaselAttenuator circuit board assembly. 

b. Two screws from the extreme left side of 
the TirnebaselAttenuator circuit board assembly. 

6. Remove the Focus knob shaft by pulling the 
shaft with one hand towards the front while holding 
the ~ o c u g  pot shaft with the other hand. 

7. Pull the TirnebaselAttenuator circuit assem- 
bly board straight back from the front of the instru- 
ment until the attenuator switches are clear of the 
Front-Panel circuit board. Then lift out the entire as- 
sembly through the top of the instrument. 

NOTE 

If accessibility to the bottom of the Timebasel 
Attenuator circuit board is desired perform 
steps 8 through 10. 
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8. Remove one screw from the center front 
bottom of the attenuator shield. 

9. Remove two screws from the front corners of 
the TimebaseIAttenuator circuit board and two nuts 
from the front corners of the attenuator shield. 

10. Remove the attenuator shield by pulling it 
back until the shield tab clears the Timebasel 
Attenuator ground bracket. 

7. Remove the five screws that secure the 
Front-Panel circuit board to the front chassis, noting 
their respective positions. 

8. Remove the Front-Panel circuit board from 
the front chassis taking care not to lose the slider 
switch covers. 

To reinstall the Front-Panel circuit board, per- 
form the reverse of the preceding steps. 

To reinstall the TimebaseIAttenuator circuit board Main Circuit Board 
assembly, perform the reverse of the preceding 
steps. All components on the Main circuit board are 

accessible either directly or by removing either the 
Front-Panel Circuit Board crt, Power Transformer or the TimebaseIAttenuator 

circuit board assembly. Removal of the Main circuit 
t he Front-Panel circuit board can be removed board is required only when it is necessary to re- 

and reinstalled as follows: place the circuit board with a new one. 

1 . Perform the TimebaseIAttenuator circuit The Main circuit board can be removed and re- 
board assembly removal procedure. installed as follows: 

2. Remove the knobs from the following control 1. Perform the Cathode-Ray Tube removal 
shafts by pulling them straight out from the front procedure. 
panel: 

a. INTENSITY. 
2. Perform step 1 of the Power Transformer 

procedure. 

b. Channel 1 and Channel 2 POSITION. 3. Unsolder the three-wire cable from the 
FOCUS potentiometer. The FOCUS potentiometer is 

c. Horizontal POSITION located on the rear of the inner chassis. 

e. LEVEL. 4. Unsolder W893 from the Main circuit board. 

3. T~~~ the instrument on its side (cRT down) The cable is connected to the Focus pot located on 

and unsolder the following wire straps and resistors the rear Of the inner chassis. 
underneath the instrument, noting their locations for 
reinstallation reference: 5. Unsolder W903, a three ribbon from the 

Mains Input circuit board. 

a. Unsolder the two resistors and bare straps 
6. Disconnect the following cables from the 

the CH OR and CH OR and TimebaseIAttenuator circuit board assembly, noting ground lugs from the Front-Panel circuit board. 
their locations for reinstallation reference: 

b. Unsolder the resistor and ground strap to 
the EXT INPUT OR Z connector and ground lug a. J90, a six-wire cable located at the rear 

from the Front-Panel circuit board. edge o'f the circuit board. 

4.  Turn the instrument over again and unsolder 
b. J755, a four-wire cable located at the rear 

right-hand corner of the circuit board. 
the Trace Rotation wires (J987) from the Front- 
Panel circuit board (note the connection locations c. J30, a four-wire cable located to the left of 
and wire colors for reinstallation reference). the CH 1 attenuator switch. 

5. Remove the Power Switch extension shaft by d. J80, a four-wire cable located between 
disengaging from power switch and pulling it out the CH 1 and CH 2 attenuator switches. 
through the Front-Panel circuit board. 

e. J7, a six-wire cable located between the 
6. Disconnect the following six-wire cables from CH 2 attenuator switch and the SECIDIV switch. 

the front edge of Main circuit board, noting their 
locations for reinstallation reference: J1, J2, J3, J5, f .  J701, a six-wire cable located at the front 
and J6. right-hand corner of the circuit board. 

6-1 6 
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7. Rotate the instrument until the rear chassis is 
facing you. 

8. Remove the two screws (lower right corner) 
that secure the heat sink for the vertical output tran- 
sistors to the rear chassis. 

15. Remove three screws and nuts that secure 
the Main circuit board to the right side of the chassis 
frame. 

16. Pull the Main circuit board forward to clear 
the guides on the rear chassis. 

9. Remove the one screw (lower left corner) 
that secures the heat sink for the power supply tran- 
sistors to the rear chassis. 

NOTE 
10. Turn instrument upside down and rotate it 

until the front is facing you. 

11. Unsolder the wire connected to the PROBE 
ADJUST terminal from the Main circuit board. 

12. Remove the bottom power supply shield by 
inserting a narrow-blade screwdriver at each corner 
of the projecting edge and gently pry up until the two 
tabs are cleared of the slots in the Main circuit 
board. Pull and remove the shield out from under- 
neath the rear chassis. 

13. Remove four screws from the middle of the 
Main circuit board that secures the Timebasel 
Attenuator post spacers and inner chassis to the 
Main circuit board. 

14. Remove three screws and two nuts that se- 
cure the Main circuit board and TimebaselAttenuator 
spacer post to the left side of the chassis frame. 

The front edge of the Main circuit board 
needs to be tilted out and away from the 
instrument to allow the removal of the ribbon 
cables. 

17. Disconnect the following six-wire cables from 
the front edge of Main circuit board, noting their 
locations for reinstallation reference: J1, J2, J3, J5, 
and J6. 

18. Lift the Main circuit board out of the 
instrument. 

To reinstall the Main circuit board, perform the 
reverse of the preceding steps. Ensure that the Main 
circuit board is secure in the guides of the rear 
chassis. 
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OPTIONS AND ACCESSORIES 

This section contains a general description of 
options that can be included with the original instru- 
ment order. Options available at the time of manual 
publication are listed as follows: 

Option 1C 
Option 1 K 
Option 1 R 
Option I T  
Option 02 

Option 22 

Option 23 

Option 24 

Options A1 -A5 

Low Cost Camera 
Instrument Cart 
Rackmounting 
Transit Case 
Front Panel Cover 
and Accessories 
Pouch 
24-1X Signal 
Adapters 
Two-1 OX Standard 
P6103 Probes 
TWO-1X to 10X 
P6062B Selectable- 
Attenuation Probes 
International Power 
Cords 

To obtain any of these options or other acces- 
sories after the instrument has been received, refer 
to Tables 7-1 (Power Cords and Fuses) and Tables 
7-2 (Optional Accessories), in this section. For 
additional information about instrument options and 
other optional accessories, consult the current 
Tektronix Product Catalog or contact your local 
Tektronix Sales Office or distributor. 

OPTION 1C 

When Option 1C is specified, a Tektronix C-5c 
Option 04 low-cost camera is included in the ship- 
ment. The camera is useful for capturing single 
events and documenting measurement results. 

OPTION 1K 

When Option 1K is specified, a K212 Portable 
Instrument Cart is included in the shipment. The cart 
provides a stable, movable platform that is well 
suited for on-site instrument mobility. 

OPTION 1R 

When the oscilloscope is ordered with Option 1 R, 
it is shipped in a configuration that permits easy 
installation into virtually any 19-inch wide electronic 
equipment rack. All hardware is supplied for 
mounting the instrument into the main frame. 

Complete rack mounting instructions are pro- 
vided in a separate document. These instructions 
also contain the procedures for converting a 
standard instrument into the Option 1 R configuration 
by using the separately orderable rack-mounting 
conversion kit. 

OPTION I T  

When Option I T  is specified, a composite case 
of 24.5" X 16.5" X 11.5" that weighs 12 Ibs. 6 oz. is 
included in the shipment. The composite case is 
useful as a reusable shipping container or a carry- 
on luggage container for the instrument. 

OPTION 02 

Option 02 is intended for users who need added 
front-panel protection and accessories-carrying 
ease. It includes a protective front panel cover and 
an accessories pouch that attaches to the top of the 
instrument. 

OPTION 22 

When Option 22 is specified, 24 1X Signal 
Adapters are included with the instrument. Each 
cable has one BNC Male connector on one end and 
two clip heads on the other end of the cable. 
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OPTION 23 OPTIONS A1-A5 
INTERNATIONAL POWER CORDS 

When Option 23 is specified, two P6103 10X Instruments are shipped with the detachable 

Probes are included with the instrument. power cord and fuse configuration ordered by the 
customer. Table 7-1 identifies the Tektronix part 
numbers for international power cords and 
associated fuses. Descriptive information about 
power cord options is provided in Section 1, 

OPTION 24 
Preparation for Use. 

OPTIONAL ACCESSORIES 
When Option 24 is specified, two P6062B 1X to 

1 OX Selectable-Attenuation Probes are included with Table 7-2 lists recommended optional acces- 
the instrument. sories for your instrument. 

Table 7-1 

International Power Cords and Fuses 

Fuse, 0.5 A, 250 V ,  
3AG. 114" x 1114". Slow 

Description 

Option A1 (Europe) 

Power Cord. 2.5 m 

Option A2 (United Kingdom) I 

Part Number 

161 -01 04-06 

Option A3 (Australia) 

Power Cord. 2.5 m 

Power Cord, 2.5 m 

Fuse, 0.5 A, 250 V, 
3AG, 114" x 1114': Slow 

Fuse, 0.5 A, 250 V, 
3AG, 1 1 4 " ~  11/4", Slow 

1 6 1 -0 1 04-07 

159-0032-00 

Option A4 (North America) 

Power Cord. 2.5 m 

Fuse, 0.5 A, 250 V, 
3AG, 1 1 4 " ~  1114': Slow 

Option A5 (Switzerland) 

Power Cord. 2.5 m 

Fuse, 0.5 A, 250 V, 
3AG, 114" x 1114': Slow 
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Table 7-2 

Optional Accessories 

Description I Part Number 

Front Panel Protective Cover I 200-3397-00 

Transit Case I 01 6-0792-01 

Accessory Pouch 

Front Panel Protective Cover 
and Accessory Pouch 

01 6-0677-02 

020- 1 5 1 4-00 

Viewing Hoods 

Collapsible 

Polarised 

Binocular 

CRT Light Filter, Clear 

Rack Mount Conversion Kit 

Probe, 10X, 2 m, with accessories I P6103 

337-2775-01 

01 6-081 9-00 

Alternative Power Cords I 

Current-Probe Am~l i f ier  1 1 34 

Standard (United States) 

European 

United Kingdom 

Australian 

North American 

Swiss 
Attenuator Voltage Probes 

1 OX Standard 
1 OX Subminiature 
1 X-1 OX Environmental 
1 X-I OX Selectable 
100X High Voltage 
1000X High Voltage 

Current Probes 

Probe 1 OX, FET I P6202A 

1 6 1 -0 1 04-00 

020-0859-00 

020-0860-00 

020-0861 -00 

020-0862-00 

020-0863-00 

P6103 
P6130 
P6008 
P6062B 
P6009 
P6015 

P6021, P6022, A6302lAM503, 
A6303lAM503 

Active-probe Power Supply I 1101A 

Ground Isolation Monitor 

Isolator (for multiple, inde- 
pendently referenced, 
differential measurements) 
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DC Inverter 

DC Inverter Mounting Kit 

1107 
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Options Description-2205 Service 

Table 7-2 (cont) 

Portable Power Supply I 1105 

Desc r i~ t i on  

Battery Pack I 1106 

Part Number 

Oscilloscope Cameras 

Low-cost C-5C Option 04 

2205 Service Manual 1 070-671 6-00 

Motorized 

Portable Instrument Cart 

STANDARD ACCESSORIES 

C-7 Option 03 
and Option 30 

K212 

Each instrument is shipped with the following 
standard accessories. 

Quantity Description Part Number 

2 1 X Signal Adapters 103-0275-00 
1 Operator's Manual 070-671 7-00 

1 Standard (United 
States) Power Cord, 
2.5 m 161 -0230-01 

Fuse, 0.75 A, 25 V, 
3AG, 114" x 1 1/4", 
SIOW 159-0042-00 

Fuse, 0.5 A, 250 V, 
3AG, 114" x 1 1/4", 
SIOW 159-0032-00 

For optional power 
cord and fuse see 
Table 7-1 

Power Cord Clamp 343-0003-00 

Screw, 6-32 21 1-0721-00 
Washer 2 1 0-0803-00 
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Section 8 - 2205 Service 

REPLACEABLE 
ELECTRICAL PARTS 
PARTS ORDERING INFORMATION 

Replacement parts are available from or through your local 
Tektronix. Inc Field Office or representative. 

Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It IS therefore impor- 
tant, when ordering parts, to  includethefollow~ng information in 
your order: Part number, instrument type or number, serial 
number, and mod~flcation number i f  applicable. 

If a part you have ordered has been replaced with a new or 
improved part, your local Tektronlx. Inc F~eldOfficeor represen- 
tat~ve will contact you concerning any change In part number. 

Only the circuit number will appear on the diagrams and 
circuit board illustrations. Each diagram and circuit board 
illustration is clearly marked with the assembly number. 
Assembly numbers are also marked on the mechanical exploded 
views located in the Mechanical Parts List. The component 
number is obtained by adbing the assembly number prefix to the 
circuit number. 

The Electrical Parts List is divided and arranged by 
assemblies in  numerical sequence (e.g.. assembly A1 with its 
subassemblies and parts, precedes assembly A2 wlth its sub- 
assemblies and parts) 

Chassis-mounted parts have no assembly number prefix 
and are located at the end of the Electrical Parts List. 

Change ~nformation, if any, is located at the rear of this 
manual. 

LIST OF ASSEMBLIES TEKTRONIX PART NO. (column two of the 
Electrical Parts List) 

A list of assemblies can be found at the beginning of the 
Electrical Parts List. The assemblies are listed in numerical order. Indicates part number to  be used when ordering replace- 
Whenthe completecomponent number of apart is known, thislist ment part from Tektronix. 
will identify the assembly in which the part is located. 

CROSS INDEX-MFR. CODE NUMBER TO SERIAL/MODEL NO. (columns three and four 
MANLIFACTLIRER of the Electrical Parts List) 

The Mfr. Code Number to Manufacturer index for the Column three (3) indicates the serial number at which the 
Electrical Parts List is located immediately after this page. The part was first used. Column four (4) indicatestheserial number at 
Cross Index provides codes, names and addresses of manufac- which the part was removed. No serial number entered indicates 
turers of components listed in  the Electrical Parts List. part is good for all serial numbers. 

ABBREVIATIONS 

Abbrevlat~ons conform to Amerlcan Natlonal Standard Y 1 1 NAME & DESCRlPTlON (column five of the 
Electrical Parts List) 

COMPONENT NUMBER (column one of the 
Electrical Parts List) 

A numbering method has been used to identify assemblies, 
subassemblies and parts. Examples of this numbering method 
and typical expansions are illustrated by the following: 

Example a. component number - 
A23R1234 A23 A1234 

Assembly number Circuit number 

Read: Reslstor 1234 of Assembly 23 

Example b. component number - 
A23A2R1234 R1234 

Assembly 
number 

In the Parts List, an ltem Name is separated from the 
description by a colon (:). Because of space limitations, an ltem 
Name may sometimes appear as incomplete. For further ltem 
Name identitication, the U.S. Federal Cataloging Handbook H6-1 
can be utilized where possible. 

MFR. CODE (column six of the Electrical Parts 
List) 

Indicates the code number of the actual manufacturer of the 
part. (Code to  name and address cross reference can be found 
immediately after this page.) 

MFR. PART NUMBER (column seven of the 
Electrical Parts List) 

Read: Resistor 1234 of Subassembly 2 of Assembly 23 Indicates actual manufacturers part number 
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Rep1 aceabl e Electrical Parts - 2 2 0 5  Service 

CROSS INDEX - MFR. CODE NUMBER TO MANLIFACTURER 

Hfr . 
Code 

00213 

Manufacturer Wdress City. State. Zip Cade 

NYTRONICS COMPONENTS GROUP INC O R M i E  ST CARLlffiTON SC 29532 
SWSIOIARY OF NYTRONICS INC 
S A N W  WESTffl INC SANGAm3RO PICKEM SC 29671-9716 
COMPONENTS OIV PO BOX 1 2 8  
ALLEN-BWLEY W 1 2 0 1  S 2ND ST MI  LWALKEE WI 53204-2410 
TEXAS INSTRLMENTS INC 13500 N CENTRAL M P Y  DALLAS TX 75265  
SEMICONOETOR GROUP PO BOX 655012 
RCA CORP ROUTE 202 SOMERVILLE NJ  08876 
SOLID STATE DIVISION 
GENERAL ELECTRIC CO W GENESEE ST AUBURN NY 13021  
SEMI-CONWCTOR PRODUCTS DEPT 
AVX CERAMICS 19TH AVE SOUTH MYRTLE BEACH SC 29577 
DIV OF AVX CCRP P 0 BOX 8 6 7  
ITW SWITCHES 6615 W IRVING PARK RD CHICAGO I L  60634-2410 
DIV  OF ILL INOIS TOOL KIRKS INC 
MOTOROLA INC 5005 E MCWWELL RD PHOENIX AZ 85008-4229 
SEMICONDUCTOR PRODUCTS SECTOR 
UNION CARBIDE CORP 11901  FW)ISON AVE CLEVELAND OH 44101 
MATERIALS SYSTEMS DIV  
GENERAL INSTRUMENT CORP 600  W JOHN ST HICKSVILLE NY 11802 
GOVERNMENT SYSTEMS DIV  
TRW INC 2850 MT PLEASANT AVE BllRLIff iTON I A  52601 
TRW IRC FIXEO RESISTORSIBURLINGTON 
MPHENOL CADRE LOS MTOS CA 
DIV  BUNKER RPMO CORP 
CAL-R INC 1601  OLYMPIC B L M  

PO BOX 1397 
1710 S DEL W AVE 
1205 MCCONVILLE RO 
PO BOX 4539  
PO BOX 760 

SANTA MONICA CA 90406 

SAN GABRIEL CA 91776-3825 
LYNCHBURG VA 24502-4535 

ELECTRO CUBE INC 
ILL INOIS TOOL W R W  INC 
PAKTRON OIV 
MEPCOICENTRALAB 
A NORTH MERICAN PHILIPS CO 
MINERAL WELLS AIRPORT 
CORNING GLASS UORW 
I T T  S C W  INC 
BOURNS INC 
TRIMPOT DIV 
FAIR-RITE PRODUCTS CORP 
MURATA ERIE NORTH AMERICA INC 
HEADQUARTERS AND GEORGIA OPERATIONS 
SPRAGUE-GOOWN ELECTRONICS INC 
TOK ELECTRONICS CORP 
NICHICON IAMERICM CORP 
SPRAGUE ELECTRIC CO 
WLD HEADQUARTERS 
ROW CORP 

TUSff l IX INC 

MINERAL WELLS TX 76067-0760 

550  HIGH ST 
8 0 8 1  WALLACE RO 
1200 COLLMBIA AVE 

BRADFORD PA 16701-3737 
EDEN FRAIRIE MN 55344-2224 
RIVERSIDE CA 92507-2114 

1 COMMERCIAL ROW 
2200 LAKE PARK DR 

WALLKILL NY 12599 
SMYRNA G4 30080 

1 3 4  FULTON AVE 
1 2  HnRBOR PARK DR 
927 E STATE PKY 
9 2  MYOEN AVE 

GARDEN CITY PARK NY 11040-5352 
PORT WASHINGTON NY 11550  
SCMlMBURG I L  60195-4526 
LEXINGTON MA 02173-7929 

IRVINE CA 92713 8 kMATNEY 
PO BOX 19515  
7741  N BUSINESS PARK OR TUCSON AZ 85740-7144 

IRC ELECTRONIC UMUNENTS 
PHIIADELPHIA DIV 

m BOX 37144  
4 0 1  N BROAD ST RIILADELPHIA PA 19108-1001 

TRW FIXEO RESISTORS 
LITTELFUSE INC 
SUB TRACOR INC 
TEKTRONIX INC 

VARO INC 

DALE ELECTRONICS INC 

8 0 0  E NORTIWEST W OES PLAINES I L  60016-3049 

14150 S\J KARL B W  DR BEAVERTON OR 97077-0001 
PO BOX 500  
2203 W WALNUT ST GARLAND TX 75042 
PO BOX 401426 
2064 12TH AVE COLUMBUS NE 68601-3632 
PO BOX 609 

ROEDERSTEIN E SPUIALFABRIK FUER LUDMILW'TRASSE 23-25 
KONOENSATOREN GMBN 

8300 LANDSHUT GERMANY 

SEALECTRO LTD WALTON ROAD 
FARL I NGTON 
373-399 LONOON GUAD 
CAMBERLEY 

PORTSMWNT ENGLAND 

SURREY ENGLAND RCA LTO 
BEECH WUSE 

REV JAN 1990  
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Replaceable Electrical Parts - 2205 Sewice 

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 

Mr. 
Code H a n u F ~ r  Mdress City. State. Zip Code 

W 7 7 9  SIEMENS LTD WIH)PIILL ROAD MIDDLESEX lU16 7HS ENGLAND 
SIEMENS HIUSE S I M I R Y - O N - M E S  

K8788 PIHER INTERNATIONAL LTD HORTON ROAD MIDDLESEX ENGLAND 
WEST DRAYTON 

K8996 MULLARD LIMITED HULLARD HWSE LONDDN K1 7 HD ENGLAND 
T m I N t T O N  PLACE 

TKOOA G ENGLISH ELECTRONICS LTD 34 W A T E R  iMAD 
TKO213 TOPTRON CORP 
TKO515 ERICSSON COMPONENTS INC 403 INTERNATIOW PKY 

PD BOX 853904 
TKO900 UNITED CHEMI-CON INC 9 8 0 1  W HIGGINS 

SUITE 430  
TKODY 

TKOEA 

TKOED 

A F BULGIN & CO LTD 

A R M  ELECTRONICS 
HERON HOUSE 
COMPONENTS BUREAU 
UNIT 4 
MOLD ELECTRONICS 
MOLD HOUSE 
TOKYO COSMOS ELECTRIC CO LTD 
PHILIPS NEOERLAND BV 
AFD ELONCO 
NOBLE - VSA 
ELECTRONIC COMPONENTS GROUP 
STANLER CDMWNENTS 
BUSINESS CENTRE 

REV JAN 1990  

BYE PASS ROAD 
BARKING 
1 0 9  UEFBLY H I L L  ROAD 
WEMBLY 
135  DITTON WAY 

FARNHAM ROAD 
BORDON 
2-268 SOBUDAI W J A  
WSTBUS 90050 

5450 M E T A L B W  INDUSTRIAL CT 

HEY LANE 

LONDDN SE18 5TF ENGLAND 
T W O  JAPAN 
RICHARDSON TX 75085-3904 

ESSEX ENGLAND 

MIDDX ENGLAND 

CAMBRIDGE ENGLAND 

W P S H I R E  ENGLAND 

KANAGAUA 228 JAPAN 
5600  PB EINDHOVEN M E  NETHERLANDS 

ROLLING MEAWWS I L  60008 

BRAINTREE ENGLAND 
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Rep1 aceabl e Electrical Parts - 2205 Service 

Tektrmix Ser ia l /kably  b. m. 
Carponart No. Part b. Effective Ibcart Nan? & Description Code Mr. Partb. 

A1 671-0425-00 CIRCUIT BD ASSY :MAIN 80009 671-0425-00 
A2 671-0390-00 CIRCUIT BD ASSY :TIMEE!ASE/ATTEN 80009 671-0390-00 
A3 671-0392-00 CIRCUIT BD ASSY:!WNT PANEL 80009 671-0392-00 
A4 671-0391-00 CIRCUIT BD ASSY :MIN INPUT 80009 671-0391-00 

REV JAN 1990 
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Replaceable E l e c t r i c a l  P a r t s  - 2205 S e r v i c e  

Tektnnix Serial/kss&ly No. 
PartNo. Effective ascart ME & Descriptfm 

671-0425-00 CIRCUIT BD PSSY:MIN 
281-0767-00 CAP,FXD.CER DI:330PF,Z(PL,lOOV 
281-0767-00 CAP. FXD,CER D I  :330PF,2G%, 100V 
281-0775-01 CAP.FXD,CER DI:O.lUF.20%,50V 
281-0775-01 CAP,FXD,CER DI:O.lUF.2PL,50V 
281-0772-00 CAP, FXD,CER D I  :4700PF, 10%, 100V 

283-0051-02 CAP.FXD,CER DI:0.0033UF.!?,L,lOOV 
283-0108-00 CAP. FXD,CER D I  :220PF,10%,200V 
281-0785-00 CAP.FXD.CER DI:68PF.l0%.100V 
281-0767-00 CAP,FXD.CER DI:330PF,20%,100V 
281-0767-00 CAP.FXD,CER DI:330PF,20%,100V 
281-0775-01 CAP,FXD,CER DI:~. IW.ZG%,~OV 

281-0772-00 CAP,FXD.CER DI:4700PF, 10%.100V 
283-0051 -02 CAP,FXD,CER D I  :0.0033UF.5%, 100V 
283-0108-00 CAP.FXD,CER DI:220PF.l0%.200V 
290-0183-00 CAP,FXO,ELCTLT: lUF,  10%.35V 
290-0183-00 CAP.FX0, ELCTLT: 1UF. 10%.35V 
281-0775-01 CAP,FXD,CER DI:0.1UFr20%,50V 

Corponent No. 

A1 
AlC114 
A lC115 
A lC116 
AlC124 
AlC125 

AlC126 
A lC130 
AlC133 
AlC164 
A lC165 
AlC174 

AlC175 
AlC176 
AlC180 
AlC198 
AlC202 
AlC215 

Mr. Part ND. 
671-0425-00 
MlD6C331MAA 
M106C331MAA 
S A 1 0 5 E l W  
S A 1 0 5 E l W  
W O l C 4 7 2 K A A  

SR211A3321AATR 
SR152A221KAA 
MlO lA680KAA 
M 1 0 6 0 3 1 M A A  
MA106031MAA 
SA105E104MAA 

W O l C 4 7 2 K A A  
SR21 1A332JMTR 
SR152A221KAA 
T3228105K035AS 
T3228105K035AS 
S A 1 0 5 E l W  

CAP, FXD,CER DI:O.lUF,+EO-20%,200V 
CAP,FXD.CER DI:1000PF,10%,100V 
CAP, FXD,CER D I  :2200PF,20%.200V 
CAP,FXD,CER DI:2200PF,20%,200V 
CAP, FXD,CER D I  :2200PF, Zm,200V 
CAP. FXD.CER D I  :2200PF,20%,200V 

CAP,VAR.PLASTIC:5.5-65 PF.100V 
CAP,VAR, PLASTIC:0.25-1.5PF,60LW 
CAP,VAR. PLASTIC:0.25-1.5PF.600V 
CAP,FXD,CER DI:O.lUF,20%.50V 
CAP,FXD,CER DI:O. lUF,20"%,50V 
CAP.FXD,CER DI:O. lUF,20%,50V 

CAP,FXD.CER DI:O.lUF,20%,50V 
CAP. FXD. ELCTLT: 1UF. 1U%,35V 
CAP,FXD.ELCTLT:lUF, 1Vk.35V 
CAP,FXD,ELCTLT:lUF,10%,35V 
CAP.FXD.CER DI:O. lUF,20%,50V 
CAP.FXD,CER DI:O.lUF,20%.5OV 

CAP, FXD, CER D I  :O. IUF,20%, 50V 
CAP,FXD,CER DI:O.l1lF,2(PL,50V 
CAP,FXD,CER DI:O.llIF.20%,50V 
CAP, FXD, ELCTLT: 1UF. 1OiL.35V 
CAP,FXD,CER DI:O.lUF,20%,50V 
CAP, FXD, ELCTLT: 15UF,+50%-10%, 16WVDC 

CAP, FXD. ELCTLT: 15UF,+5@-1E, I W D C  
CAP.FXD,CER DI:O.lUF,20%,50V 
CAP,FXD,CER DI:O.lUF,20%,50V 
CAP,FXD.CER DI:5.6PF,+/-O.5PF,lOOV 
CAP,FXD.CER DI:O.lUF,20%,50V 
CAP.FXD,CER DI:O.OlUF, 1PL.lOOV 

CAP, FXD,CER D I  :O.OlUF, l(PL.100V 
CAP,FXD,CER D I  :0.1UF.20%,50V 
CAP, FXD,CER D I  :5.6PF,+/-0.5PF,lOOV 
CAP. FXD.CER D I :  1000PF. 10%.100V 
CAP,FXD,CER DI:0.1UFP20%,50V 
CAP,FXD,CER DI:330PF,20%,lOOV 

CAP,FXD,CER DI:0.1UF,2m,50V 
CAP.FXD,CER DI:15PF,2(PL,100V 
CAP,FXD,CER DI:O.lUF.2(PL,50V 
CAP, FXD,CER DI :  100  PF, 10%,100v 

REV JAN 1990  
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R e p l a c e a b l e  f l e c t r i c a l  P a r t s  - 2205 S e r v i c e  

T e k t m n i x  S e r i a l / ~ l y  No. 
Partb.  Effect ive Ibcmt 

281-0775-01 
281-0812-00 
281-0812-00 
290-1153-00 
283-0119-02 
281 -0767-00 

281-0775-01 
281-0812-00 
281-0775-01 
281-0775-01 
281-0812-00 
281-0775-01 

281-0775-01 
281-0785-00 
281-0758-00 
281-0775-01 
281-0773-00 
281-0775-01 

281-0771 -00 
281-0775-01 
281-0064-00 
285-1101-00 
281-0771-00 
281-0064-00 

285-1101-00 
281-0771-00 
281 -0785-00 
281 -0775-01 
281 -0775-01 
281-0775-01 

281-0775-01 
281-0771-00 
283-0057-00 
283-0057-00 
283-0057-00 
281-0767-00 

Waae B DePrription 

CAP,FXD,CER DI:O.lUF,2G%,50V 
CAP,FXD,CER DI:lOOOPF,10%,1M)V 
CAP.FXD,CER DI:1000PF,10%,10DV 
CAP, FXD, ELCTLT:47UF,+50-1(%,10V 
CAP, FXD,CER DI  :2200PF,5%,200V 
CAP, FXD,CER D l  :330PF,20"A,lOOV 

CAP.FXD,CER DI:O.lUF,20"L.50V 
CAP. FXD.CER D I  : 1000PF, 10%.100V 
CAP,FXD,CER DI:O.lLIF,20%.50V 
CAP,FXD.CER DI:O.lLIF.20%,50V 
CAP.FXD.CER DI :1000PF.l0%,100V 
CAP, FXD.CER DI:O.lUF.20%,50V 

CAP,FXD,CER DI:O.lUF.20%,50V 
CAP, FXD,CER DI:68PF, lo%, 1WV 
CAP.FXD.CER DI  :15PF.20%. 100V 
CAP.FXD,CER DI  :0.1UF.20%,50V 
CAP. FXD,CER D l  :O. OlUF.l0%.100V 
CAP.FXD.CER DI  :O.lUF,20%.5OV 

CAP, FXD.CER DI  :2200PF,20%,200V 
CAP,FXD,CER DI:O.lUF,20%.50V 
CAP,VAR. PLAST1C:O. 25-1.5PF,600V 
CAP.FXD,PWTIC:O.O22UF, 10"k,200V 
CAP, FXD, CER DI  : 2200PF, 20%,200V 
CAP,VAR.PWTIC:0.25-1.5PF,600V 

CAP. FXD, PWTIC:O.O22UF. lO%.200V 
CAP. FXD,CER DI  :22OOPF,20"L,200V 
CAP. FXD,CER DI  :68PF, 10%. 100V 
CAP,FXD,CER DI:O.lUF.20%,50V 
CAP.FXD.CER DI:O.lUF,20%,50V 
CAP,FXD,CER DI  :O.lUF,20%.5OV 

CAP,R(D,CER DI:O.lUF.20%,50V 
CAP, FXD.CER DI  :2200PF,20%,200V 
CAP, FXD,CER D1:O. 1UF,+80-20%,200V 
CAP. FXD,CER DI  :O. 1UF,+80-20%.200V 
CAP,FXD,CER DI:O. lUF,+80-20%,20OV 
CAP.FXD,CER D I  :330PF,20%,100V 

CAP, FXD.CER DI  :O. 001UF.20%,3000V 
CAP,FXD,MTLZD:O.Ol UF,20%,4000V 
CAP.FXD,CER DI:O.lUF,+80-20%,200V 
CAP,FXD,CER DI  :0.1UF,+80-20%.200V 
CAP. FXD.CER DI  :0.001UF,20%,3000V 
CAP.EID,CER DI:O.O27UF,2U%.50V 

CAP.FXD,CER DI :0.1UF,20%,50V 
CAP, FXD,CER DI  : 100 PF, 1DC100V 
CAP,R(D,CER DI:O.lUF.20%.50V 
CAP, FXD,CER DI  : 1000PF,10%, 1M)V 
CAP,FXD,CER DI:O.lUF,20"k.50V 
CAP, FXD,CER D I  :1000PF, 10%,100V 

CAP, FXD, ELCTLT:3.3UF,+75-Irk, 350VDC 
CAP.FXO.CER DI:O.OlUF.l0%,1OOV 
CAP,FXD,CER DI:O.lUF,20%,50V 
CAP,FXD,CER DI:O.lUF,20%,50V 
CAP.FXD,CER DI:O.OlUF.l0%,1WV 
CAP, FXD,CER DI  : 100 PF, 10%.100V 

CAP, FXD.CER DI:O.lUF,2%,50V 
CAP, FXD,CER DI  : l o0  PF, 10%,100V 
CAP,FXD,CER DI:O.lUF,20"k,SOV 
CAP, FXD,CER DI  : 180PF.5%, 100VDC 

IM. Part  No. 

S A 1 0 5 E l W  
M4101C10mA4 
M4101c102w 
030-24479 
855-402-Y5E0222J 
M4106C331MAA 

REV JAN 1990 
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Replaceable Electrical Parts - 2205 Service 

Tektmnix Serial/AsmblyIb. 
Carpanertk. Partwo. € m i =  bcmt 

AlC976 285-1184-00 
AlC979 285-1 184-00 
AlC980 285-1184-00 
AlC982 290-0947-00 
AlC983 290-0806-00 
AlC984 290-0947-00 

AlC985 290-0806-00 
AlC986 290-1159-00 
AlC987 290-11 59-00 
AlC988 290-1159-00 
AlC989 290-1159-00 
AlC990 290-11 59-00 

AlC991 290-1159-00 
AlC992 283-0057-00 
AlCR133 152-0141 -02 
AlCR136 152-0141-02 
AlCR139 152-0141-02 
AlCR183 152-0141-02 

Wame 81 kcription 

CAP,FXD,MTUD:O.Ol UF,20%,4000V 
CAP, FXD,MTLZD:O.Ol UFr2O%.400W 
CAP.FXD,MTUD:O.Ol UFV2O%,4000V 
CAP, FXD, ELCTLT:33UF,+50-la, 16DV Y/SLEEVE 
CAP. FXD, ELCTLT:3.3UF,+75-10%,350VDC 
CAP. FXD, ELCTLT:33UF,+50-la. 16DV Y/SLEEVE 

CAP. FXD, ELCTLT:3.3UFr+75-10%,350VOC 
CAP.FXD, ELCTLT:lWWF,20%,16V 
CAP.FXD. ELCTLT: 100WF,20%. 16V 
CAP. FXD. ELCTLT : 1000UF. 2O%. 16V 
CAP;FXD; ELCTLT: 100~~;20%; 16V 
CAP,FXD, ELCTLT: 1000UF,20%,16V 

CAP, FXD, ELCTLT: 1000UF. 20%, 16V 
CAP,FXD,CER DI : 0.1UF.+80-2D%.200V 
SEMICONO OVC,DI:SW,SI,30V,150M4,30V,DO-35 
SEMICOND DVC,DI:SW,SI,30V,150VA.30V,DO-35 
SEMICONO DVC. 01 :SW.SI ,30V, 150VA,30VV,00-35 
SEMICOND DVC.DI:SW,SI.30V,15CN4,30V,DO-35 

SEMICOND DVC.DI:SW,SI.30V,150MA,30V.DO-35 
SEMICOND DVC,OI:SW,SI,30V,150MA,30V,DO-35 
SEMICOND OVC.DI:SW.SI,30V.150MA.30V,DD-35 
SEMICOND DVC,DI :SW,SI,30V, 150M4,30V, DO-35 
SEMICOND DVC,DI :SW,SIr30V.15(m4,30V,W-35 
SEMICOND DVC.DI:SW,SI,30V.150M4,30V,DO-35 

SEMICOND DVC,DI:SW,SI,30V,150M4,30V,DO-35 
SEMICOND DVC.DI :SW,SI ,30V,150M4,30V,DO-35 
SMICOND DVC,DI:SW.SI,30V,150M4,30V.DO-35 
SEMICOND DVC,DI:SW,SI.30V.15(m4,30V.DO-35 
SEMICOND OVC, DI :SW, SI ,30V,150M4,30V,DO-35 
SEMICOND DVC.DI:SW,SI,30V.150M4,30V,DD-35 

SEMICOND DVC,DI:SW.SI,30V,150M4.30V,DD-35 
SEMICOND DVC,DI :SW.SI,30V,15LM\,30V,DO-35 
SEMICONO OVC,DI:SW,SI,30V,150M4,30V,DO-35 
SEMICOND OVC, DI :SW,SI ,30V,150M4,30V,DO-35 
SEMICON0 DVC. 01 :SW.SI .30V, 150M4,30V,DO-35 
SEMICOND DVC.DI:SW.SI.30V,l50M4,30V.DO-35 

SEMICOND DVC.DI:SW,SI,30V.15W,30V,DO-35 
SEMICOND DVC,DI:SW,SI.30V,150).64,30V,DO-35 
SEMICOND DVC,DI :SW, SI ,30V,l50M4,30V,DO-35 
SEMICOND DVC.DI:SW,SI,30V,150M4,30V,DO-35 
SEMICOND DVC,DI:SW,SI.30V,150M4,30V.DO-35 
SMICOND DVC,DI:SW,SI,30V,150MA,30V.DO-35 

SEMICOND OVC,DI:SW.SI.30V,150M4,30V,DO-35 
SEMICOND DVC,DI:SW.SI,3(hl.150M4,30V.DO-35 
SEMICOM) DVC.DI:SW,SI.30V,150M4,30V.DD-35 
SEMICOND DVC.DI:SW,SI.30V,15~,30VVDO-35 
SEMICOND DVC,DI:SY,SI.30V.150M4.30V,DO-35 
SMICOND DVC.DI:SW,SI,30V,150PC4.30V,DD-35 

SEMICW) DVC,DI:SW,SI,30V,150M4,30V,DO-35 
SEMICOND DVC,DI :SW,SI ,30V.150).C4,30V,00-35 
SEMICOND DVC,DI:SW,SI,30V,150).C4,30V,DO-35 
SEMICOND DVC.DI:SW.SI.30V.150M4.30V.W-35 
SEMICOND DVC,DI:SW.SI.30V.150M4,30V.00-35 
SEMICONO DVC.DI:SW,SI.30V.150M4.30V,DO-35 

SEMICOND DVC.DI:SW,SI.30V,150).C4,30V,DO-35 
SEMICOND DVC,DI:SW.SI,30V,l50M4.30V,DO-35 
SEMICOND DVC.DI:SW.SI .30V.150H9.30V.DD-35 
SEMICOND DVC,DI:SW,SI.30V,150M4,30V,DO-35 

Mr. 
C u k  

56289 
56289 
56289 
55680 
55680 
55680 

55680 
TKOED 
TKOED 
TKOED 
TKOED 
TKOED 

TKOED 
04222 
03 508 
03508 
03508 
03508 

KT. Part Ib. 

430P591 
430P591 
430P591 
W2C330TFA 
W2V3R3TPA 
W2C330TFA 

UHU2V3R3TPA 
TWSS 
TWSS 
TWSS 
TWSS 
TWSS 

TWSS 
SR306E104L4A 
DA2527 (1N4152) 
DA2527 (1N4152) 
OA2527 (1N4152) 
OA2527 (1N4152) 
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R e p 1  aceabl e E l e c t r i c a l  P a r t s  - 2205 S e r v i c e  

T e k t m n i x  Serial/Assahly No. 
Carparent Wo. Part b. Effectiw Dsamt 

AlCR851 152-0400-00 
AlCR85.3 152-0400-00 
AlCR854 152-0400-00 
AlCR855 152-0400-00 
AlCR933 152-0141-02 
AlCR941 152-0400-00 

Mr. 
Hme & Desrriptim btk Mr. Part No. 

SEMICOW DVC,DI:RECT,SI,400V,lA 04713 SR1977KRL 
SMICOND DVC.DI :RECT,SI .400V, 1A 04713 SR1977KRL 
SMICOND DVC,DI:RECT,SI ,400V, l A  04713 SR1977KRL 
SEMICOND DVC,DI:RECT,S1,400V,lA 04713 SR1977KRL 
SEMICONDDVC,DI:SW,SI,30V,15W430V,DD-35 03508 DA2527 (1N4152) 
SMICONO DVC.DI:RECT.SI ,400V.lA 04713 SR1977KRL 

SMICDND DVC,DI:RECT,SI,400V,lA 04713 SR1977KRL 
SMICOM) DVC,DI:RECT,S1,4WV,lA 04713 SR1977KRL 
SMICOND DVC,DI :RECT,SI,4WV,lA 04713 SR1977KRL 
SEMICOND DVC,DI:RECT.SI ,400V,lA 04713 SR1977KRL 
SEMICONO WC,OI :RECT,SI ,400V,3 AMP,50 NS 80009 152-0906-00 
SMICOND DVC.0I:RECT.SI .5KV,lOMA,EM137 83003 VGSX-1 

SEMICDNO DVC,OI :RECT.SI ,5KV, 1M, ED2137 83003 VG5X-1 
SEMICONO 0VC.DI :RECT,SI ,400V, 1A 04713 SR1977KRL 
SMICONDDVC,DI:SW,SI,30V,l5Ot44,30V,DD-35 03508 DA2527 (1N4152) 
SEMICONO DVC, 0 1  : RECT.SI ,400V. 1A 04713 SR1977KRL 
SMICOM) DVC.01 :RECT.SI .400V, 1A 04713 SR1977KRL 
SEMICONO DVC.DI :RECT.SI .400V, 1A 04713 SR1977KRL 

SEMICOND DVC,OI :RECT,SI ,400V, 1A 04713 SR1977KRL 
SEMICOND DVC, 0 1  : RECT, S I  ,400V, 1A 04713 SR1977KRL 
SMICOND DVC,DI:RECT,Sl,400V,lA 04713 SR1977KRL 
SMICOND OVC,DI :RECT,SI ,400V, 1A 04713 SRl977KRL 
SMICOND DVC,DI :RECT,SI ,4WV, 1A 04713 SR1977KRL 
SMICOND DVC,DI :RECT,SI .400V, 1A 04713 SR1977KRL 

SEMICOND DVC.DI:RECT.SI ,400V,lA 04713 SR1977KRL 
LAMP,GLW:9OV M10(.0.3MA,AID-T.WIRE LD TKO213 JH00513011JA 
W , G L W : 9 O V  M4X.O.M4,AID-T,WIRE LD TKO213 JHD05/3011JA 
COIL,RF:FXD.2.2U-I, 10% 54583 SPO305-2R2K 
COIL,RF:FXD,2.2U-I.10% 54583 SPO305-2R2K 
COIL, RF: PGWER INDVCTOR,30WH-400UH,3A 80009 108-1416-00 

COIL,RF:FXD,82UH,lA TKWA RL-1218-=OK-lA 
COIL,RF:FXO,82UH,lA TKWA RL-1218-=OK-1A 
COIL,RF:FXD,82UH,lA TKDOA RL-1218-820K-lA 
SKT, PL- I  N ELEK:CRT. 1 4  P IN .CABLE ASSY 80009 136-0984-00 
TRANSISTOR: PNP, S I  .TO-92 80009 151-0188-00 
TRANSISTOR:PNP.SI ,TO-92 8 0 W 9  151-0188-00 

TRANSISTOR:NPh,SI ,TO-92 
TRANSISTOR: NPN. S I  .TO-92 
TRANSISTOR: NPN, S I  ! TO-92 
TRANSISTOR:NPN,SI ,TO-92 
TRANSISTOR: PNP,SI .TO-92 
TRANSISTOR:PNP.SI ,TO-92 

TRANSISTOR:NPN.SI ,TO-92 
TRANS I STOR : NPN . S I . TO-92 
TRANSISTOR:NPN;SI ;TO-92 
TRANSISTOR:NPN,SI,TO-92 
TRANSISTOR: NPN, S I  . TO-92 

TRANSISTOR: PNP, S I  .TO-92 
TRANSISTOR:PNP,SI ,TO-92 
TRANSISTOR : NPN. S I  , TO-92 
TRANSISTOR:NPN,SI ,TD-92 
TRANSISTOR:NPN,SI ,TO-928 
TRANSISTOR:NPN.SI ,TO-92B 

TRANSISTOR:PNP,SI ,TO-39 
TRANSISTOR: NPN, S I  ,TO-39 
TRANSISTOR:fNP,SI .TO-39 
TRANSISTOR: NPN , S I  , TO-39 
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Replaceable Electrical Parts - 2 2 0 5  Service 

Tektmix Serial/bmbly Wo. m. 
CorponentIlo. P a r t b .  Effacfive llnmt Wne 8 kcription Cad2 Mr. Part No. 
AlQ370 151-1042-00 SEMICOND DVC SE: FET, S I  . TO-92 80009 151-1042-00 
A lQ371 ----- ----- (MATCHED PAIR WITH AlQ370) 
AlQ400 151-0712-00 TRANSISTOR: PNP, S I  , TO-92 04713 SPS8223 
AlQ401 151-0712-00 TRANSISTOR:PNP,SI ,TO-92 04713 SPS8223 
AlQ410 151-0190-00 TRANSISTOR: NPN, S I  .TO-92 80009 151-0190-00 
AlQ411 151-0190-00 TRANSISTOR: NPN, S I  .TO-92 80009 151-0190-00 

AlQ412 151-0190-00 TRANSISTOR:NPN,SI .TO-92 80009 151-0190-00 
AlQ415 151-0188-00 TRANSISTOR:PNP,SI ,TO-92 80009 151-0188-00 
A10450 151-0190-00 TRANSISTOR: NPN. S I  ,TO-92 80009 151-0190-00 
AlQ45l  151-0190-00 'rRANSIST0R:NPN , S I  ,TO-92 80009 151-0190-00 
A19452 151-0190-00 TRANSISTOR:NPN,SI ,TO-92 80009 151-0190-00 
AlQ453 1 5 1  -0190-00 TRANSISTOR : NPN. S I  , TO-92 80009 151-0190-00 

AlQ982 151-0347-02 
AlQ985 151-0350-00 
A l p 9 8 8  151-0347-02 
AlRlOO 315-0510-00 
A l R l O l  315-0510-00 
AIR102 315-0155-00 

TRANSISTOR: PNP, S I  , TO-92 
TRANSISTOR: PNP,SI ,TO-92 
TRANSISTOR:PNP,SI,TO-92 
TRANSISTOR:PNP,SI ,TO-92 
' rRANsIsroR:mP.sI  . ~ 0 - 9 2  
TWSISTOR:PNP,SI,TO-92 

T W S I S T O R :  PNP,SI ,TO-92 
TRANSISTOR:PNP,SI ,TO-92 
TRANSISTOR:RJR.NPN.TO-126 
TRANSISTOR: PNP,SI .TO-92 
TRANSISTOR:RJR,PNP.TO-126 
TRANSISTOR:NPN,SI ,TO-92 

TRANSISTOR:RJR.NPN,TO-126 
TRANSISTOR:M, RYP,TO-l26 
TRANSIST0R:PNP. S I  ,TO-92 
TRANSISTOR: NPN , S I  . TO-92 
TRANSISTOR: NPN, S I  , TO-92 
TRANSISTOR: PNP,SI ,TO-92 

TRANSISTOR:PNP.SI.TO-92 80009 151-0199-00 
TRANSISTOR:NPN,SI .TO-92 56289 CT7916 
TRANSISTOR:PNP,SI ,TO-92 04713 SPS6700 
TRANSISTOR:NPN,SI .TO-92 56289 CT7916 
TRANSISTOR: RJR,MDS FET, P-CMNNEL, 180V, 1 OHM 80009  151-1252-00 
TRANSISTOR:NPN,SI ,TO-92 80009 151-0190-00 

TRANSISTOR: NPN, S I  , TO-92 
TRANSISTOR:NPN.SI .TO-92 
TRANS ISTOR: NPN, S I  . TO-220 
TRANSISTOR: NPN , S I  ,TO-92 
TRANS1 STOR: NPN , S I  . TO-92 
TRANSIST0R:NPN. S I  ,TO-220 

TRANSISTOR: NPN, S I  , TO-92 56289 CT7916 
TRANSISTOR:RIP.SI ,TO-92' 04713 SPS6700 
TRANSISTOR:NPN,SI.TO-92 56289 CT7916 
RES,FXD,FILM:51 Ott4,5"6,0.25W 19701  5043CX51ROOJ 
RES,FXD,FILM:51 Ott4,5%,0.25W 19701  5043CX51ROOJ 
RES.FXD,FILM:l.SM 0m,5%,0.25\J 19701  5043CXlM50CA.l 

5033ED2K05F 
50330D2KO5F 
NTR25.l-E lOOE 
NTR25.l-E lOOE 
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Replaceable E l e c t r i c a l  P a r t s  - 2205 Se rv i ce  

Tek t rm i x  Serial/kse&ly WD. 
CrsrponentNo. PartNo. Effective Dmmt !he I Oscription 

AIR118 315-0821-00 RES,FXD,FILM:820 0M,5"6.0.25W 
AIR119 315-0821-00 RES,FXD,FILM:820 0M,S%,0.2W 
AIR120 321-0123-00 RES,FXD,FILM:l87 Mfl.l%,O.l25W, TC=TO 
AIR121 321-0123-00 RES, FXD, FILM:187 Om.1%,0.125W, TC=TO 
AIR122 321-0089-00 RES.FXD,FILM:82.5 OM,l%.O.l25W,TC=TO 
AIR124 315-0472-00 RES,FXD,FILM:4.7K OM,56,0.25W 

RESeFXD,FILM:3.9K OM,5%.0.25\5 
RES,FXD,FILM:l.GK Mf1,5%.0.25\5 
RES,FXD.FILM:49.9 ~,O.l%.O.l2W,TC=TO 
RES,FXD,FILM:51 Mf1,5%.0.2% 
RES,FXD,FILM:51 0HM,5%,0.25W 
RES,FXD,FILM:510 Mf1,5%,0.25W 

RES,FXD.FILM:lOO Mf1,5%,0.25W 
RES,FXD,FILM:lOO OHM,5%,0.25W 
RES, FXD, FILM: 100 OHM,5%,0;25W 
RES,FXD,FILM:lK OHM.5%,0.25W 
RES,VAR.NOtM/:TRMR,4.7K OW,0.5W 
RES.FXD,FILM:lOO OHM,5%.0.25W 

RES,FXD,FILM:100 OHM.5%,0.25W 
RES,FXD,FILM:470 OHM,5%,0.25W 
RES,VAR,NOW:TRR,4.7K OW.0.5W 
RES,FXD,FILM:51 OM,9,0.25W 
RES,FXD,FILM:51 OM,5%,0.25W 
RES, FXD,FILM:402 OM,1%,0.125W,TC=TO 

RES,FXD,FILM:402 OM,1%,0.125W,TC=TO 
RES,FXD,FILM:93.1 OM.l%,O.l25W,TC=TO 
RES.FXD,FILM:93.1 ~ , l % , O .  125W,TC=TO 
RES,FXD,FILM:576 Mfl.l%.O.l25W,TC=TO 
RES,FXD,FILM:2.05K OtM.l%.O.l25W,TC=TO 
RES.FXD,FILM:P.EK OW,l%,O.I25W,TC=TO 

RES.FXD,CMPSN:4.7 Mf1.5%,0.2% 
RES,FXD,CMPSN:4.7 Ot4l,Yk,0.25W 
RES,FXD.FILM:2.05K OMV1%.0.125W,TC=TO 
RES,FXD,FILM:Z.O5K OW,1%,0.125W,TC=TO 
RES.MD.FILM:lOO OM.Yk.0.25W 
RES. FXD.FILM:lOO Om.5%,0.25W 

RES,MD,FILM:820 OHM,5%.0.25W 
RES, FXD,FILM:820 0M,5%, 0.25W 
RES.FXD.FILM:187 OHM,l%,O.l25W. TC=TO 
RES,FXD, FILM: 187 OHM,l%. 0.125W, TC=TO 
RES,MD, FILM:82.5 Om, 1%.0.125W,TC=TO 
RES.MD,FILM:4.7K 0M,5%.0.25W 

RESeFXD,FILM:3.9K Olt4.5%,0.2W 
RES.FXD,FILM:l.GK OI.M,5%.0,25W 
RES.FXD,FILM:49.9 otf4,0.1X.o.i251~,~~=~0 
RES,FXD,FILM:51 OM.5%.0.2% 
RES,FXD,FILM:51 Ol-M,%,O.2% 
RES,FXD,FILM:510 OHM,5%,0.25W 

RES,FXD,FILM:lOO 0m,Y6.0.25W 
RES,FXD.FILM:lOO otf4.5%.0.25\5 
RES.FXD,FILM:lOO OHM.5%.0.2W 
RES,FXD.FILM:3.9K OtM.5%,0.2W 
RES,FXD,FILM:lOO Om.56.0.25W 
RES.FXD.FILM: 100 Ol-M.5%,0.2W 

Mr. 
C a k  Mr. PartNo. 

19701 5043CX820ROJ 
19701 5043CX820RD.l 
07716 CEAD187ROF 
07716 CEAD187ROF 
91637 CMF55116682R5OF 
57668 NTR25J-EMW 

57668 NTR25J-E l W E  
57668 NTR25J-E lOOE 
57668 NTR25J-E lOOE 
57668 NTR25JEOlKO 
Kg788 TC10-LV10-4K7lA 
57668 N'rR25J-E lOOE 

NTR25J-E lOOE 
NTR25J-E470E 
TClO-LV10-4K7/A 
5043CX51ROCJ 
5043CX51ROOJ 
CEAWOLROF 

5033E02~05~ 
NTRZU-E lOOE 
NTR25J-E lOOE 

5043CX820ROJ 
5043CX820ROJ 
CEAD187ROF 
CEAD187ROF 
CHF55116682R50F 
NTR25J-EMU 

NTR25J-E03K9 
5043CXlKEiOOJ 
CMF55116G49R9OF 
5043CX51ROOJ 
5043CX51ROOJ 
5043CX510ROJ 

NTREU-E lOOE 
NTR25J-E lOOE 
NTREU-E lOOE 
NTR25J-EUK9 
NTRPU-E lOOE 
NTR25J-E lOOE 

NTR25J-E470E 
TC10-LV10-4WIA 
CEAD698ROF 
CEAD698ROF 
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Replaceable Electrical Parts - 2205 Service 

T e k t m i x  
Part b. 

321-0089-00 
315-0271-00 
315-0271-00 
321-0094-00 
321-0094-00 
315-0241-00 

321-0163-00 
321-0163-00 
321-0109-00 
321-0109-00 
315-0100-00 
315-0100-00 

321-0318-00 
321-0318-00 
315-0752-00 
315-0512-00 
321 -0238-00 
321-0139-00 

Serial/ks&ly No. 
Ef fec t i ve  Dsant Wne & k c r i p t i o n  

RES,FXD,FILM:82.5 OtM.l%,O.l2511,TC=TO 
RES,FXD,FILM:270 M,Yk.O.ZW 
RES,FXD,FILM:270 M,5%,0.2W 
RES,FXD,FILM:93.1 M,l%,O.l2511,TC=TO 
RES,FXD,FILM:93.1 M,l%,O.l2511,TC=TO 
RES,FXD,FILM:240 M,5%.0.25W 

RES,FXD,FILM:487 M,1%.0.125U,TC=TO 
RES,FXD.FILM:487 OtM,l%,O.l2W,TC=TO 
RES,FXD,FILM:133 M,1%.0.125W.TC=TO 
RES,FXD,FILM:133 M,1%,O0.125U.TC=TO 
RES,FXD,FILM:lO OtM,5%,0.25W 
RES,FXD.FILM:lO OtM,5%,0.25W 

RES,FXD,FILM:2O.OK OtM,l%.O.l25W,TGTO 
RES.FXD,FILM:PO.OK Om, lXr0.125W,TC-TO 
RES,FXD,FILM:7.% 0t#4,5%,0.25W 
RES.FXD.FILM:5.1K 0MV5%.0.25W 
RES,FXD,FILM:2.94K Om,l%,O.l25W.TC=TO 
RES,FXD,FILM:274 OM,l%,O.l25W,TC=TO 

Hfr. 
Code 
91637 
57668 
57668 
91637 
91637 
19701 

07716 
07716 
07716 
07716 
19701 
19701 

19701 
19701 
57668 
57668 
07716 
07716 

Hfr. Part b. 

CMF55116682R50F 
NTR25J-E270E 
NTR25J-E270E 
CMF55116C83RlOF 
CMF55116C83RlOF 
5043CX24WOJ 

CEAD487ROF 
CEAD487ROF 
CE4Dl33ROF 
CE4Dl33ROF 
5043CXlORROOJ 
5043CXlORROCJ 

RES, FXD, FILM: 16.5K OM, 1%,0. W,TC=TO 75042 CECTO-1652F 
RES.FXD,CMPSN:4.7 M,Yk,0.25W 01121 CB 4765 
RES,FXD.FILM:Z.ZK OtM.5%.0.2W 57668 NTR25J-E02K2 
RES,FXD,FILM:62 0tM,5%,0.25W 19701 5043CX63RODJ 
RES.FXD,FILM:lE OtM,%,0.25W 57668 NTR25J-R12 
RES,FXD,FILM:330 OtM,5%,0.25W 57668 NTR25J-E330E 

NTR25J-E24EO 
5043CXlOKOOJ 
5053CX43WOJ 
5053CX430ROJ 
5043CX51 RODJ 
5043CX51ROOJ 
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R e p l a c e a b l e  E l e c t r i c a l  P a r t s  - 2205 S e r v i c e  

T e k t m n i x  Ser ia l /Assmb ly  b. 
CarpaneTtb. Partb. E f f e c t i v e  LlPcart Rare & O e s r r i u t i m  

AIR316 321-0098-00 RES.FXD.FILM:102 OtM,l%.O.l25W,TC=TO 
AIR317 315-0241-00 RES,FXD, FILM:240 DtM95%.0.25W 
AIR318 315-0241-00 RES,FXD,FILM:240 DtM,5%,0.25W 
AIR319 315-0102-00 RES,FXD,FILM:lK DtM,5%,0.25W 
AIR320 315-01 02-00 RES,FXD,FILM:lK DtM,5%,0.25W 
AIR322 321-0203-00 RES,FXD, FILM: 1.27K Om, l%,O.l25W,TC=TO 

mr . 
Mr. Part No. 

07716 CEADlOZROF 
19701 50430(240ROJ 
19701 50430(240ROJ 
57668 NTR25JEOlKO 
57668 NTRLUEOlKO 
07716 CEAD12700F 

RES, FXD, FILM: 1.27K OtM, 1%,0.125W,TC=TO 07716 CEAD127OOF 
RES,FXD,FILM:576 OM,1%.0.125W.TC=TO 07716 CEAD576ROF 
RES.FXD. FILM:576 DtM.l%.O.l25W,TC=TO 07716 CEAD576ROF 
RES,FXD, FILM:18.2K Om, l%,O.l25W,TC=TO 19701 5043ED18K20F 
RES,FXD,FILM:19.6K Om.l%,O.l25W,TGTO 07716 CEAD19601F 
RES,FXD,FILM:240 DtM,5%.0.25W 19701 5043CX240ROJ 

RES,FXD,FILM:240 OH.1.5%,0.25W 
RES.FXD.FILM:lK OHM,5%,0.25W 
RES.FXD,FILM: 1K OM,5%,0.25W 
RES, FXD, FILM: 102 OHM,l%.O.I25W,TC=TO 
RES,FXD,FILM:l.OZK Otbl.1%,0.125W,TGTO 
RES.FXD,FILM:l.O2K Otbl.l./..O.I25W,TC=TO 

RES. VAR,NOM:TRMR,470 0tt4.0.75W 
RES,FXD,FILM:576 OtH.I%.O.l25W,TC=TO 
RES. FXD,FILM:576 OM,1%,0.125WVTC=TO 
RES,FXD,FILM:18.2K Otf4,1%,0.125W.TC=TO 
RES,FXD,FILM:19.6K Otf4,1%,0.125W.TC=TO 
RES,FXD,FILM:47 OM,5%,0.25W 

RES,FXD,FILM:100 DtM.Yk,0.25W 
RES.FXD.FILM:340 OtM,1%,0.125W.TC=TO 
RES,FXD,FILM:412 OM.1%,0.125W,TC=TO 
RES,FXD.FILM:EK OW,5%,0.25W 
RES,FXD.FILM:l.lK OMr5%.0.25W 
RES, FXD,FILM:3.9K OM.5%.0.25W 

RES,FXD, FILM: 100K OM,5%.0.25W 
RES,FXD,FILM:E.K OM,5%,0.25W 
RES,FXD.FILM:3.9K OWl,5%.0.25U 
RES,FXD,FILM:1.5K Om,5%,0.25N 
RES,FXD,FILM:4.3K 0m,5%,0.25W 
RES,FXD,FILM:47 OHM,5%,0.25W 

5043CX120ROJ 
NTR25J-E 100E 
NTR25J-R12 
NTR25J-E lOOE 
NTR25J-E 2K 
NTR25J-E lOOE 
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Replaceable E l e c t r i c a l  Pa r t s  - 2205 Serv ice  

T e k h i  x 
Caranent No. Part WD. 
AIR406 315-0202-00 
AIR407 315-0102-00 
AIR408 315-0202-00 
AIR409 315-0302-00 
AIR410 315-0392-00 
AIR411 315-0432-00 

Seri a1 1Asemb1 y No . 
Ef fec t i ve  kiamt )(ene & Dgcriptim 

RES,FXO,FILM:ZK OM.YA.O.25W 
RES.FX0,FILM: 1K OM,5%,0.25W 
RESrFXD,FILM:2K 0m,%,0.2% 
RES,D(D,FILM:3K 0m,%,0.2% 
RESqFXD,FILM:3.9K 0m,5%.0.2% 
RES,FXDVFILM:4.3K OCE1,5%,0.2% 

RES,FXD.FILM:lOK OCE1.5%,0.2% 
RES,FXO,FILM:750 OCE1.556.0.25W 
RES,FXD.FILM:7.X 0M,5%,0.25W 
RES,FXO,FILM:12 OM.SA,O.25W 
RES,FXD,FILM:82K 0m,5%,0.2% 
RES.FXO,FILM:5.6K OM.5%,0.25W 

RES,FXD,FILM:ZOM 0mr5%,0.25W 
RES,FXO,FILM:47 OHM.5%.0.25W 
RES,FXO,FILM:750 OM.5%,0.25W 
RES.FXO,FILM:3.6K OtfM,5%,0.25W 
RES.FXO,FILM:7.5K OHM.5X,0.25W 
RES,FXO,FlLM:200K OHM,5%,0.25W 

RES. FXO, FILM:82K OM,5%.0.25W 
RES,FXO,CMPSN:4.7 OM.5%,0.25W 
RES,FXO,FILM:2OM 0M.5%,0.2% 
RES, FXD, FILM:22K OM,5%.0.25W 
RES,FXD,FILM:12 0M,%.0.2% 
RES,FXD,FILM:2.94K OM,l%,O.l25W,TGTO 

RES,FXD,FILM:1.43K ~.l%,O.l25W.TC=TO 
RES,FXD,FILM:2,94K OM,1%,0.125W,TC=TO 
RES,FXO,FILM:1.43K OM,1%,0.125W,TC=TO 
RES,VAR,NONW:TB!R,2M OM,O.% 
RES,VAR,NONW:TMR,2M OM,0.5W 
RES.FXD,FILM:ZK 0Mr5%,0.25W 

RES.FXD,FILM:lOO Otf1,%.0.25W 
RES,FXD,FILM:lOK OM,5%,0.2% 
RES,VAR,NONW:TMR,lM OM,O.W 
RES,FXD,FILM:270 OM.5%,0.25W 
RES,FXD,FILM:430 OHM,5%.0.25W 
RES.FXD, FILM:82.5 OHM, 1%.0.125W,TC=TO 

RES.FXD,FILM:2.2K 0M,5%.0.25W 
RES,FXO,FILM: 1OK OM,5%,0.25W 
RES,FXD,FILM:390 OM.5%,0.25W 
RES.VAR.NONW:TMR.220 OM4,D.W 
RES,FXO,FILM:3.9K 0M,5%,0.25W 
RES,FXD,FILM:390 OM.5%,0.2% 

RES,FXD,FILM:lK OM,YA,C!.2% 
RES,FXD,FILM: 1OK OI4ir5%,'0.25U 
RES,FXD,FILM:?.X M,5%.0.2% 
RES.FXD,FILM:7.X OI4l.SA.0.25W 
RES.FXD, FILM:470 W.5%,0.25U 
RES,FXD,FILM:430 0M,5k,0.25W 

RES,FXDVFILM:22.1K Olf4,0.1%,0.125W,TC=TO 
RES,FXD,FILM:20.0K OH.I,lX,O.l2%,TC=TO 
RES,FXD,FILM:2O.OK OM,l%,O.l25W,TC=TO 
RES,FXDVFILM:2K 0m,5%,0.2% 
RES, FXD, FILM:33M OM.5%,0.2% 
RES.FXDrFILM:2K OM,SA,O.2% 

RES,FXD,FILM:lK OM,%,0.25U 
RES.FXD,FILM:lK OM,%,0.2% 
RES,FXD,FILM:lOO OM,5%.0.2% 
RES,FXD,FILM:6.% OCE1,5%.0.2% 

w. 
Code Mr. Part  WD. 

57668 NTR25.l-E 2K 
57668 NTR25.lEOlKO 
57668 NTR25.l-E 2K 
57668 NTR25J-EQ3KO 
57668 NTR2U-EQ3K9 
57668 NTR25J-EMK3 
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Repl  a c e a b l e  E l e c t r i c a l  P a r t s  - 2205 S e r v i c e  

Mr. 
h e  & kscriptim C d  Mr. Part Ib. 

RES,FXO,FILM:9.1K OM,5%.0.25W 57668 NTR2U-EM1 
RES.FXD,FILM:lK OM.%.0.25W 57668 NTR25JEOlKO 
RES,FXD,FILM:l.@K OM,YA,0.25W 57668 NTR29-ElK8 
RES,FXD,FILM:lK OM,%,0.25\5 57668 NTR2UEOlKD 
RES,FXD,FILM:lK OM,5%,0.25W 57668 NTR2UEOlKO 
RES.FXD.FILM:lK IXM,Yk,O.2%' 57668 NTR2UEOlKO 

RES,FXD.FILM:Z.ZK OM.%,0.25W 
RES.FXD.FILM:E.ZK OM.5%,0.25W 
RES,FXO,FILM:100 OM.5%.0.25W 
RES,FXO.FILM:lK OM,5%,0.25W 
RES, FXO,FILM:2.2K OM,YA,0.25W 
RES,FXD,FILM:510 OM,5%.0.25W 

RES,FXD, FILM:510 OMr5%,0.25W 
RES,FXD,FILM:l80 OM,5%.0.25W 
RES,FXD,FILM:180 OM,5%.0.25W 
RES,MD,FILM:220 0W,5%,0.25W 
RES,MO.FILM:5.1K OHMr5%.0.25W 
RES,FXO. FILM:S.lK OM.5"/,0.25W 

RES,FXD,FILM:510 0M,5%.0.25W 
RES,FXO,FILM:510 OM.5%.0.25W 
RES,FXD.FILM:lOK OM,5%.0.25W 
RES,FXD,FILM:lOK OM,5%,0.25W 
RES,RD,FILM:430 OM,5%,0.25W 
RES,FXD, F1LM:lK OM,5%.0.25W 

RES,FXD,FILM:lK OME1,%,0.25W 
RES,FXD,FILM:lK OM,5%,0.251J 
RES,FXD,FILM:620 OM,5%,0.2W 
RES,FXD,FILM:S.lK OM,5%.0.25W 
RES.FXD,FILM:l.N OM,5%,0.25W 
RESpFXD,FILM:2.2K IXM,5%,0.25W 

NTR2Y-E02K2 
NTR29-E02K2 
NTR2Y-E lOOE 
NTR29EOlKO 
NTR29-E02K2 
5043U51 OROJ 
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Rep laceab le  E l e c t r i c a l  P a r t s  - 2205 S e r v i c e  

T e k t m i x  % r i a l / M l y  b. 
CorponaTt b. P a r t b .  E f f e c t i v e  Oscont 

AIR589 321-0318-00 
AIR590 321-0205-00 
AIR775 315-0181-00 
AIR776 315-0102-00 
AIR778 321-0396-00 
AIR779 321-0306-00 

Nme & l)scriptim 

RES.FXD.FILM:20.0K OtM,l%.O.l25W,TC=TO 
RES.FXD.FILM:1.33K OtM,1%.0.125WIJ.TC=TO 
RES,FXD,FILM:l80 OW.5"6.0.2W 
RES.FXD,FILM:lK OW.5%,0.25V 
RES,FXD,FILM:130K OW, l%,O.l2!3,TC=TO 
RES,FXD,FILM:lS.OK OtM,l%,O.l25W,TC=TO 

RES,FXD, FILM: 100 OHM,5%, 0.25W 
RESrFXD,FILM:3.83K OtM.1%.0.125W,TC=TO 
RES,FXD,FILM:51 Om,5%,0.25W 
RES,FXD,FILM:51 OHM,5%,0.25W 
RES,FXD,FILM:274 OI-P1,1%,0.125W,TC=TO 
RES,FXD,FILM:249 0~,1%,0.125W,TC=TO 

RES,FXD,FILM:62K 016.1,5%.0.25W 
RES,FXD,FILM:18.2K OtM,1%,0.5W,TC=TO 
RES,FXD,FILM:18.2K OtM,l%,O.Srl,TC=TO 
RES, FXD, FILM: 1.40K DW, I%,  O.l25W, TC=TO 
RES.FXD,FILM:lOO M , 5 % , 0 . 2 9  
RESrFXD,FILM:3.83K DtM.1%,0.125W.TC=TO 

RES,FXD,FILM:51 0W.%,0.25U 
RES,FXD,FILM:lK OW.5%,0.25\J 
RES,FXD,FILM:5.K OW,5%.0.25\5 
RES.FXD, FILM:2.7K Om,5%,0.25W 
RES,FXD,FILM:lOK OH11.5%.0.25W 
RES.FXD,FILM:3.K DW,5%,0.25W 

RES,FXD,FILM:56.2K OI.M,1%,0.125U.TC=TO 
RES,FXD,FILM:4.7K OW.5%,0.25W 
RES,FXD,FILM:lOO OH.1,5%,0.25U 
RES,FXO,FILM:20K OHM.5%,0.25W 
RES,FXO.FILM:1.33K OtM,l%,0.125W.TC=TO 
RESrFX0,FILM:2.O5K OtM,1%,0.125W,TC=TO 

RES,FXD,FILM:100 OHM.9.0.25W 
RES,FXD,FILM:2.61K OtM,l%,O.l25W,TC=TO 
RES,FXD,FILM:lK OW,5%,0.25W 
RES,FXD,FILM:510 OW.5%,0.25W 
RES.FXD.FILM:37.4K DtM,l%,O.l25W,TC=TO 
RES,FXD,FILM:240 DM,5%.0.2Srl 

RESrFXD,FILM:37.4K OtM,l%.O.l25W,TC=TO 
RES.FXD.FILM:IOOK 0m,57!.0.25W 
RES,FXD,FILM:4.7K OW.5%,0.294 
RES,FXD,FILM:lK OW.5%,0.25W 
RES,FXD,FILM:lK OW,%,0.29 
RES, VAR, NONW:'rRMR, 22K OW, 0 . 9  

Hfr. 
Code wr. Part b. 

19701 5033~20KOOF 
19701 5033EDlK330F 
57668 NTR2U-E18OE 
57668 NTR25JEOlKO 
07716 CEAD13002F 
19701 5033EDlUOOF 

57668 NTR2U-E lOOE 
19701 5033ED3WF 
19701 5043CX51ROO.J 
19701 5043CX51ROOJ 
07716 CEAD274ROF 
07716 CEAD249ROF 

19701 5043CX62KOOJ 
75042 CECTC-1822F 
75042 CECTO-1822F 
19701 5033EDlK400F 
57668 NTR25J-E lOOE 
19701 5033ED3K83F 

19701 5043CX51ROOJ 
57668 NTR25JEOlKO 
57668 NTR25J-E05K6 
57668 NTR25J-E02K7 
19701 5043CXlOKOO.J 
19701 5043CX3K60O.J 

07716 CEAD56201F 
57668 NTR25J-EMU 
57668 NTR25J-E IOOE 
57668 NTR25J-E 20K 
19701 5033EDlK330F 
19701 5033ED2KO5F 

57668 NTR25J-E lOOE 
07716 CEAD26100F 
57668 NTR25JEOlKO 
19701 5043CX510RO.J 
19701 5 0 3 3 0  37K40F 
19701 5043CX240ROJ 

REV JAN 1990 

Scans by ArtekMedia O 2006 



Replaceable E l e c t r i c a l  P a r t s  - 2205 Serv i ce  

Tektmnix S e r i a l / A s s d l y  No. 
Colpcnent No. Part No. Effectirre Lktmt 

AIR888 301-0514-00 
A1 R889 301-0514-00 
AIR890 301-0514-00 
AIR891 301-0514-00 
AIR892 301-0514-00 
A1 R894 315-0753-00 

Mr. 
Nane & Description Co& 

RES,FXD,FILM:51M: OM.YL,O.W 19701 
RES,FXD,FILM:51M: 0M,5%,0.5W 19701 
RES,FXD,FILM:51M: 0m,5%.0.515 19701 
RES,FXD,FILM:51M 0m,5%.0.5W 19701 
RES,FXD,FILM:5lM: 0m,FL,0.515 19701 
RES9FXD,FILM:75K 0m,5%,0.25W 57668 

RES,FXD,FILM:lK OtM,5%,0.2% 
RES,FXD.FILM:EK OM,%,0.25W 
RES,FXDPFILM:5.1K OHM,5%.0.2% 
RES.VAR,NONkW:TWR,4.7K OIN.0.5W 
RES,FXDrFILM:51K OHM.0.0.25W 
RES.FXD, FILM:37.4K OM, 1%,0.125W,TC=TO 

RES,FXD,FILM:~K om,s,o.2sw 
RES,FXD,FILM:30K M,5%,0.25W 
RES,FXD,FILM:EK OtM,5%,0.25W 
RES,FXD, F1LM:lOK M,5%,0.25W 
RES,FXD.FILM:lOM 0m,5%.0.2% 
RES,FXD,FILM:lOK 0M,5%,0.2515 

RES.FXD,FILM: 1OK OtM,Fk,0.2515 
RES,FXD,FILM:510 OM.Fk.0.2515 
RES.FXD,FILM:8.2K 0M,5%,0.2% 
RES,FXD,FILM:8,2K 0~,5%,0.25W 
RES,FXD,FILM:240 OtM,5%.0.25W 
RES,FXD,FILM:30K OtM,YA.0.25W 

RES,FXD,FILM:3W: C)tM,%,0.2515 
RES,FXD,FILM:5.1K OM,5%,0.2% 
RES,FXDrFILM:3W: 0M,5%.0.2515 
RES, FXD. FILM: 1~ om, 5%, 0. 25w 
RES,FXD,FILM:240 0M,5%,0.25W 
RES,FXD,FILM:51 OtM.5%,0.25W 

RES,FXD,FILM:30K OHM.5%,0.25W 
RES,FXD,FILM:lK OHM,5%.0.25W 
RES,FXD,FILM:240 OHM,5%,0.2% 
RES,FXD,FILM:51 M.5%.0.25W 
RES,FXD,FILM:240 M,5%,0.2% 
RES,FXD,FILM:240 OM.5%,0.25W 

RES,FXD,CMPSN:4.7 OtM,5%.0.2% 
RES,FXD,FILM:510 0m,5%.0i2% 
RES,FXD,FILM:lOK OtM.5%,0.2515 
RES,FXD,FILM:lOK W.Yk,0.2515 
RES,FXD,FILM:30K OtM,5%,0.2515 
RES,FXD,CMPSN:lK OtM,Yk,0.50W 

Mr. Part  No. 
5053CX510KOJ 
5053CX510KOJ 
5053CX510KOJ 
5053CX510KOJ 
5053CX510KOJ 
NTR25J-E75KO 
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Replaceable Electrical Parts - 2 2 0 5  Service 

Wrme & Description 
RES,FXD,FILM:30K 0M,5%.0.25W 
RES,FXD.FILM:2.7K OM,5%.0.25W 
RES, FXD. FILM:.?. 7K M , 5 % ,  0.2% 
RES,FXD,FILM:30K OM.5%,0.2% 
RES,FXD,FILM:lOK OtM,5%,0.2% 
RES,FXD.CMPSN:lK OtM,5%,0.5W 

RES,FXD,CMPSN:lK M , 5 % , 0 . 5 W  
RES.FXD,CMPSN:lK OtM,5%.0.W 
RES.FX0,CMPSN:lOK DM,5%,0.% 
X F W .  PUR, STPDN: HIGH FREQUENCY .HIGH VOLTAGE 
MICROCKT, L1NEAR:DUAL D I F F  AMPL 
MICROCKT, L1NEAR:DUAL D I F F  AMPL 

MICROCKT, LINEAR:BIPOLAR,OPNL AMPL 
MICROCKT, DGTL:CMOS , Q M D  2 I P  NOR 
MICROCKT.DGTL:CMDS,QWD 4 I P  NOR 
MICROCKT, L1NEAR:DUAL. INDEP P I F F  AMPL 
MICROCKT.LINEAR:DUAL,INDEP P I F F  AMPL 
MICROCKT. LINEAR: 

MICROCKT, LINEAR: 
MICROCKT,LINEAR:OPNL AMPL,DWL 
MICROCKI,LINEAR:DUAL, INDEP P I F F  AMPL 
MICROCKI, f f i TL :  ECL,QUAD 2-INPUT NOR GATE 
MICROCKT,DGTL: LSTTL.WAL RETRIGGERABLE RE 
TTABLE MONOSTABLE MY, SCRN 

MICROCKT,DGTL:ECL.QUAD 2-INPUT NOR GATE 
MICROCKT.ffiTL:ECL.DWL D M-SLAVE FF 
MICROCKT,ffiTL:QWD ST 2- INP NAND GATES 
MICROCKT, E T L :  D W L  D FLIP-FLOP, SCRN 
MICROCKT,ffiTL: ECL,QUAD 2-INPUT NOR GATE 
MICROCKT, LINEAR: 

MICROCKI,ffiTL:ECL.DUAL D M-SLAVE FF 04713  
MICROCKT,LINEAR:OPNL AMPL,DUAL 04713  
MICROCKI, L1NEAR:OPNL AMPL,DUAL 04713  
MICROCKT , LINEAR :VOLTAGE COMPARATOR 01295  
MICROCKT, L1NEAR:TIMER 01295  
MICROCKT.ffiTL:DWL D FLIP-FLOP 02735  

SEMICOND DVC,DI:ZEN,SI,8.2V,5%,0.4WVo0-7 
SEMICOND DVC,DI :ZENER,SI ,6 .8V .5%,4W,DO-7  
SEMICOND DVC,DI :ZENER.SI ,6.8V.5%.40MaJ,DO-7 
SEMICOND DVC.DI :ZEN.SI ,3V.5%,0.4W.W-7 
SEMICOND DVC,DI:ZEN.SI,8.2V,5%,0.4W,DO-7 
SEMICOND DVC.DI :ZEN.SI .8.2V,5%.0.4W.DO-7 

SEMICON0 DVC.DI:ZEN,SI,I6V,5%,0.4hJ,DO-7 
SEMICOND DVC,DI :ZEN.SI ,3V.5%,0.4W.W-7 
SEMICOND DVC.DI:ZEN.SI,3V.5%,0.4W,W-7 
CA ASSY,SP,ELEC:4,26 AWG.135m L,RIBBON 
CA ASSY,SP,ELEC:4,26 AWG,135m L,RIBBON 
CA ASSY,SP,ELEC:6,26 A W G , 1 2 M  L,RIBBON 

CA ASSY,SP,ELEC:2,26 Ab&,8.0 L 
CA ASSY,SP,ELEC:2,26 AWG.8.0 L 
BUS.CONDUCTOR:DWY RES,0.094 OD X 0.225 L 
LEAD. ELECTRICAL:26 A f f i . 3 .0  L ,  9-3 
CA ASSY,SP,ELEC:6,26 AWG,300m L.RIBBON 
CA ASSY,SP,ELEC:4,26 A W G , 1 3 W  L,RIBBON 

CA ASSY,SP,ELEC:3,26 A W G . 1 W  L.RIBBON 
CA ASSY,SP,ELEC:3,26 A W G , l W  L,RIBBON 
BUS,CONDLICTOR:DWY RES,0.094 OD X 0 .225  L 

04713 
04713  
04713  
80009  
04713  
04713  

04713  
80009  
80009  
TKOEM 
TKMM 
TKOEM 

80009 
80009  
24546  
80009 
TKOEM 
TKMM 

TKOEM 
TKOEM 
24546  

CM. Part  b. 

5043CX30KOOJ 
NTR25J-E02W 
NTR25J-EO2W 
5043cx30KOw 
5 0 4 3 M l O K D W  
5053CXlKOOOJ 

5053MlKOOa) 
5053CXlKOOa) 
EB1035 
120-1788-00 
CA3102E-98 
CA3102E-98 

MC1741CP1 
CD4001BE 
CD40028E 
CA 3054  
CA 3054  
CA 3 0 4 6  
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Rep1 aceable f lectr ical  Parts - 2205 Service 

Tektmnix Serial/Assemly Wo. M f r .  
Carpcnent Wo. Part Wo. Effectiw Oseart Wane & Description Code Mr. PartWo. 

AlW21 131-0566-00 BUS,CONDUCTOR:DLEMY RES.0.094 OD X 0.225 L 24546 W 07 
AlW25 131-0566-00 BUS,CONOUCTOR:DLEMY RES,0.094 OD X 0.225 L 24546 W 07 
AIM26 131-0566-00 BUS.CONWCTOR:DLEMY RES,0.094ODX0.225 L 24546 O M 0 7  
AIM47 131-0566-00 BUS,CONDUCTOR:DLEMY RES.0.094ODX0.225 L 24546 W 0 7  
A 1 W  131 -0566-00 BUS,CONDUCTOR:DLEMY RES,0.094 OD X 0.225 L 24546 DM4 07 
AlW951 131-0566-00 BUS.CONDKTOR:MM.(Y RES,0.094 OD X 0.225 L 24546 DM4 07 

AlW976 131-0566-00 BUS.CDNDETOR:DLPMY RES,0.094ODX0.225 L 24546 DM407 
AlW984 131-0566-00 BUS,CDNDKTOR:DLEMY RES,0.094 OD X 0.225 L 24546 DM4 07 
AlW985 131-0566-00 BUS,CONDKTOR:DLEMY RES,0.094 OD X 0.225 L 24546 OMA 07 
AlW987 131-0566-00 BUS,CONDKTOR:DLEMY RES,0.094 OD X 0.225 L 24546 DM4 07 
AlW989 131-0566-00 BUS,CONDUCTOR:OLEMY RES,0.094 OD X 0.225 L 24546 DM4 07 
AlW991 131 -0566-00 BUS,CONDUCTOR: DLEMY RES, 0.094 OD X 0.225 L 24546 DM4 07 
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Replaceable E l e c t r i c a l  P a r t s  - 2205 S e r v i c e  

T e k h m i x  S e r i a l / A s i ~ n t ~ l y  Ilo. Mr. 
ConmartIlo. PartNo. E f f e c t i v e  [1Pcont Ware & D e s c r i p t i c m  Cale Mr. F'artND. 
A2 671  -0390-00 CIRCUIT BD ASSY :TIMEBASE/ATTEN 80009 671-0390-00 
M A T 1  260-2409-00 SWITCH.ROTARY: 1M OW. 1 0  POS AllENUATOR TK l815  
M A T 5 1  260-2409-00 SWITCH,ROTARY: 1M Dtt4.10 POS AllENUATOR TK l815  
M C 6  283-0000-00 CAP,FXD,CER DI:O.OOlUF.+100-C%.500V 59660 831-615YSU010ZP 
M C 1 3  281-0775-01 CAP, FXD,CER D I  :O. 1UF,20%, 50V 04222 SA105E104MAA 
M U 0  281-0775-01 CAP,FXD,CER DI:O.lUF,20%,50V 04222 SA105E104MAA 

CAP, FXD.CER D I  : 1000PF, 10%, 100V 04222 MAlOlClOmAA 
CAP, FXD,CER D I  : 1000PF, 10%. 100V 04222 MAlOlC102KAA 
CAP,FXD.CER D I  : 1000PF, 10%,100V 04222 MAlOlClOmAA 
CAP,FXD,CER DI:O.O01UF,+100-0%.500V 59660 831-610-Y5UOlD2P 
CAP,FXD,CER DI:O. lLlF,20%.50V 04222 SA105E104MAA 
CAP,FXD,CER D I  :0.1UF,20%,50V 04222 SA105E104MAA 

CAP, FXD,CER D I  : 1000PF, 1G%, lOOV 04222 MAlOlC102KAA 
CAP,FXD,CER DI:O.lUF,20%,50V 04222 S A 1 0 5 E l O W  
CAP. FXD, CER D l  : 1000PF, lo%,  100V 04222 MAlOlC102KAA 
CAP, FXO. ELCTLT:47UF.+50-10%, 10V K8996 030-24479 
CAP,FXD.CER D1:O. lUF,20%,50V 04222 S A 1 0 5 E l W  
CAP,FXD,CER DI:O.lUF.Z0%,50V 04222 S A 1 0 5 E l O W  

CAP, FXD, ELCTLT:47UF,+50-10A. 10V K8996 030-24479 
CAP.FXD.CER DI:O.lUF,20%.50V 04222 S A 1 0 5 E l W  
CAP,FXD.CER D I  :0.1UF.20%.50V 04222 S A 1 0 5 E l O W  
CAP,D(D,MTLZD:1UF,1%,16OV,A%IAL,TUB,MI TKOED ORDER BY DESCR 
CAP, FXD,MTLZD: lOUF, 1%. 250V,AXIAL,TUB.MI TKOED ORDER BY DESCR 
CAP,VAR, PLASTIC:2-18PF, lOOV 52769 GXA 18000 

CAP,D(D,MICA D I  :85PFr1%,500V 00853 D155F850FO 
CAP,FXO,CER DI:0.047UF,20%,50V 05397 C412C473M5V2CA 
CAP.FX0,CER DI:O.lUF,20%.50V 04222 S A 1 0 5 E l W  
CAP.FXD,CER D l  :2.2PF,+/-0.5PF,200V 04222 SAlOWRZDAA 
CAP, FXD,CER D l  :O. 1UF,2D%, 50V 04222 S A 1 0 5 E l W  
CAP,FXD.CER D I  :0.1UF,20%,50V 04222 SA105E104MAA 

CAP.FXD, ELCTLT:47UF,+50-lV,. 10V K9996 030-24479 
CAP. FXD, ELCTLT:47LIF,+50-1E. 1 W K8996 0 3 5 2 4 4 7 9  
CAP,FXO, ELCTLT:47UF,+50-1Vk. 10V W 6  030-24479 
CAP.FX0,CER D l  :0.01UF.10~,100V 04222 W O l C 1 0 3 K A A  
CAP,FXO,ELCTLT:lUF, lVk.35V 05397 T3228105M35AS 
CAP,FXO,CER DI:O.lUF,20%,50V 04222 SA105E1 W 

CAP.FXD.CER D l  :O.lUF.20%.50V 04222 S A 1 0 5 E l W  
CAP.FXD.CER D l  :15PFr2G%,100V 04222 SA102A15W.4 
CAP, FXD,CER DI:O.lUF,2G%,SOV 04222 SA105E104MAA 
CAP. FXD.CER D l  : 150PF, 10%. 100V 04222 MAlOlA151KAA 
SEMICOND DVC,DI :SW.SI .30V,150M4,30V, W - 3 5  03508 D M 5 2 7  (1N4152) 
SEMICOND DVC.DI :SW,SI,30V,150M4,30V, W - 3 5  03508 D M 5 2 7  (1N4152) 

SEMICOND DVC,DI:SW.SI,30\(,150M4,30V,W-35 03508 D M 5 2 7  (1N4152) 
SEMICOND DVC.01 :SW,SI . 3 0 ~ , 1 W , 3 0 V ,  W - 3 5  03508 DA2527 (1N4152) 
SEMICONDDVC,DI:SW,SI.3OV,150M9,3OV,W-35 03508 DA2527 (1N4152) 
SEMICOND OVC.DI:SW,SI,30V,15W.30V,W-35 03508 DA2527 (1N4152) 
SEMICOND DVC, D I  :SW ,S I ,  30V, l W . 3 O V .  W - 3 5  03508 DA2527 (1N4152) 
S E M I W D  OVC,DI:SW,SI,30V,150M4.30V, W - 3 5  03508 DA2527 (1N4152) 

CORE, EM: FERRITE 
CORE, EM: FERRITE 
CORE, EM: FERRITE 
CORE, EM: FERRITE 
COIL,RF:FXD,ZlOW 
COIL,RF:FXD,210W 

34899 2743001111 
34899 2743001111 
34899 2743001111 
34899 2743001111 
TKWA ORDER BY DESCR 
TKOOA ORDER BY OESCR 

COIL,RF:FX0,210UH TKOOA ORDER BY OESCR 
COIL.RF: F X D , 2 1 W  TKOOA ORDER BY DESCR 
TRANSISTOR:FET,N-CH4N.SI ,TO-71 80009 151-1054-00 
TRANSISTOR:FET,N-CHAN,SI ,TO-92 04713 SPF3036 
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R e p l a c e a b l e  E l e c t r i c a l  P a r t s  - 2205 S e r v i c e  

T e k t n n i x  S e r i a l / A s d l y  No. Mr. 
Colrrnent k. Part No. Effect ive lscorrt Nam & k c r i p t i a n  COB Mr. P a r t  No. 

A2963 151-1054-00 TRANSISTOR: FET, N-CMN, S I  ,TO-71 80009 151-1054-00 
A2964 151-1025-00 TRANS I STOR : FET, N - C W  . S I , TO-92 04713 SPF3036 
A29701 151-0424-00 TRANS1 STOR : NPN , SI  , TO-92 04713 SPS8246 
A29704 151-1042-00 SEMICOND OVC SE: FET, SI  , TO-92 80009 151-1042-00 

(LOCATIONS A & 0) 
A29706 151-0736-00 TRANS ISTOR: NPN , S I  , TO-92 80009 151-0736-00 
A29725 151-0190-00 TRANS I STOR : NPN , S I  , TO-92 80009 151-0190-00 

A29732 151-0190-00 TRANSISTOR: NPN.SI ,TO-92 80009 151-0190-00 
A24736 151-0190-00 TRANSISTOR : NPN , S I  , TO-92 80009 151-0190-00 
A24737 151-0188-00 TRANSISTOR:PNP,SI ,TO-92 80009 151-0188-00 
A29750 151-0188-00 TRANSISTOR:PNP,SI .TO-92 80009 151-0188-00 
A29759 151-0188-00 TRANSISTOR:PNP,SI ,TO-92 80009 151-0188-00 
A29760 151-0188-00 TRANSISTOR: PNP, S I  , TO-92 80009 151-0188-00 

RES,FXD,FILM:33 0M,5%.0.25W 19701 5043CX33ROOJ 
RES,FXD.FILM:lM OHM, 0.5%,0.2W.TC=TO 75042 CEBTO-1004D 
RES,FXD,FILM:470K OHM.5%.0.25W 19701 5043CX470KOJ92U 
RES,FXD,FILM:47 OHM,5%,0.25W 57668 NTR2Y-E47EO 
RES,FXD,FILM:20 OHM.5%.0.25W 19701 5043CX20ROOJ 
RES.FXD,FILM:ZO OHM,5%,0.2W 19701 5043CX20ROOJ 

RES,FXD,FILM:1,50K OtM,l%,O.l25W,TC=TO 19701 5033EDlKSOF 
RES.FXO,FILM:1.50K OtN,1%,0.125W,TC=TO 19701 5033EDlK5UF 
RES, FXD, FILM:49.9 OW.O.l%,O. 125W,TC=TO 91637 CMF55116G49R90F 
RES.FXD,FILM:4.7K OW,5%,0.25W 57668 NTR2U-EMU 
RES,FXD,FILM:lOO OH.1,5%,0.25W 57668 NTR25.I-E l00E 
RESeFXD,FILM:4.7K OHM,5%,0.25W 57668 NTR2Y-E04K7 

RESrVAR,NDW:TRJ4R.47K 0W,0.5\5 K8788 TC10-LV10-47WA 
RES,FXD,FILM:309 M,l%,O.l25U,TC=TO 07716 CEAD309ROF 
RES,FXO,FILM:lOO M,5%.0.25U 57668 KrR25J-E lOOE 
RES,FXO.FILM:lK OtM,%.0.25W 57668 NTR2UEOlKO 
RES,FXD.FIl-M:309 Om.1%,0.125W,TC=TO 07716 CEAD3G9ROF 
RES.FXD,FILM:2.4K OW.5%,0.25W 57668 NTR25J-E02K4 

RES'FXD, FILM:392 OW,1%,0.125W,TC=TO 07716 CEAD392ROF 
RESqFXD.FILM:33K OW,5%,0.25W 57668 NTR2U-E33KO 
RES,FXD,FILM:33 OW,5%,0.25W 19701 504XX33ROOJ 
RES,FXD,FILM:lM OHM, 0.5%.0.25W,TC=TO 75042 CEBTO-1004D 
RES,FXD,FILM:47OK OW,5%,0.25W 19701 5043CX470KOJ92U 
RES,FXD,FILM:47 OHM.5%,0.25W 57668 NTR25J -E47EO 

RES,FXD,FILM:EO OtM,5%,0.25W 
RES,FXO,FILM:EO OtM,5%.0.25W 
RES,FXO,FILM:1.50K Olf4,1%,0.125W.TGTO 
RES,FXD,FILM:1.50K OtM,1%,0.125W,TC=TO 
RES,FXD,FILM:lK OW,5%,0.25W 
RES,FXO,FILM:49.9 OtM,O.l%,O.l25W,TC=TO 

RES,FXD,FILM:4.7K OtM,5%,0,25W 
RES.FXD,FILM:lOO M,5%.0.29rl  
RES,FXD,FILM:4.7K OM.5%.0.25W 
RES, VAR, NW:T@tR,47K OtU,0.5\5 
RES,FXD,FILM:309 OtM.1%,0.125W,TC=TO 
RES,FXO,FILM:100 OtM.5%.0.25W 

RES.FXD,FILM:lK 0t?4,5%,0.2% 
RES,FXD,FILM:309 M,l%,O.lZW,TC=TO 
RES,FXD,FILM:392 OtM.l%,O.l25W,TC=TO 
RES NTK,  FXD, F I  :TIMING 
RES,FXD,FILM:2.49M OtM,O.%.0.25W.TC=TO 
RES,FXD,FILM:lO OtM.5%,0.25W 

RES.FXD,FILM:lOO Ot?4,5%,0.2% 
RES,FXD,FILM:150 OH.1,5%,0.2% 
RES.FXD,FILM:lK OM,%,0.2% 

5043CX20ROOJ 
5043CX20ROOJ 
5033EDlWF 
5033EDlK5OF 
NTR2UEOlKO 
CMF551166Q9R90F 

NTR25.I-E04W 
NTRZU-E lOOE 
NTR25.J-E04W 
TC10-LV10-47WA 
CEAD309ROF 
NTR25J-E lOOE 

NTR2UEOlKO 
CEAD309ROF 
CEAD392ROF 
307-0780-01 
CCAD24903D 
5043CXlORROOJ 

NTR25.J-E lOOE 
NTR25.J-E150E 
NTR25JEOlKO 
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Replaceable Electrical Parts - 2205 Service 

Tektt-mix Serial /hsdlyNo.  
Corponent No. Part No. Effect ive nPoDnt 

A2R715 321-0231-00 
A2R716 321-0225-00 
A2R717 321-0306-00 
A2R718 321-0306-00 
A2R719 315-0330-00 
A2R720 315-0201-00 

Mr. 
Ilne & kcr ipt ion Code 

RES. FXD, FILM:2.49K OW, 1%,0.125W,TC=TO 19701 
RES.FXD,FILM:2.15K OW,l%.O.l25W,TC=TO 19701 
RES,FXD.FILM:15.0K OW.l%.O.l25W,TC=TO 19701 
RES,FXD,FILM:15.0K OW,l%.O.l25W,TGTO 19701 
RES,FXD,FILM:33 Ott4.5%,0.2W 19701 
RES,FXD,FILM:2OO Ott4.5%,0.25W 57668 

CM. Part No. 
5033ED2K49F 
5033ED2Kl5F 
5033ED15J00F 
5033ED15JOOF 
5043CX33ROOJ 
NTR25J-E200E 

RESPFXD,FILM:4.32K OW,l%,O.l25W,TC=TO 07716 
RES,FXD,FILM:3.9K OM.5%,0.25W 57668 
RESvFXD,FILM:5.1K OHM,YL.0.2% 57668 
RES,FXO,FILM:4.32K W.1%,0.125W.TC=TO 07716 
RES,FXDrFILM:2.49K OW, 1%,0.125W,TC=TO 19701 
RES,FXDrFILM:2.7K OHM,5%,0.25U 57668 

RES,FXD,FILM:lOK OM.5%.0.25W 19701 
RES,VAR,NOW:TMR,lK Ott4,O.W K8788 
RES,FXD,FILM:l.lOK OW,l%,O.l25W,TC=TO 07716 
RES.FXD,FILM:5.M OM,5%,0.25W 57668 
RES,FXD,FILM:6.81K OW, l%.0.125W,TC=TO 07716 
RESVFXD,FILM:2.55K OW,l%.O.l25W,TC=TO 19701 

RES,FXD,FIIM:l.lK 0tM.5%,0.25W 19701 
RES,VAR,NOW:TMR,2K OM,20%,0.5W LINEAR TKl450 
RES,FXD,FILM:680 Om,5%,0.25W 57668 
RES.FXD,FILM:ZOK OHM.5%,0.25W 57660 
RES,FXDeFILM:6.65K OM.l%,O.l25W,TC=TO 19701 
RES.FXD,FILM:1.40K OW.l%,O.l25W,TC=TO 19701 

RES, FXD. FILM:3.09K M, 1%,0.125W,TC=TO 07716 
RESrFXD,FILM:3.09K OW,l%,O.l25W,TGTO 07716 
RES,FXD,FILM:1.40K ~,1%,0.125W.TC=TO 19701 
RES,FXD,FILM:62K OM.5%,0.2% 19701 
RES,FXD,FILM:20K OMV5%.0.25W 57668 
RES,FXD,FILM:82 OMr5%,0.25W 57668 

RES,FXD. FILM:1,65K OM. 1%,0.125W.TC=TO 19701 
RES,FXD,FILM:5. 1K OM,5%.0.25W 57660 
RES,FXD.FILM:1.65K OW,l%,O.l25W,TC=TO 19701 
RES,FXD,FILM:237 OM.1%.0.125W.TC=TO 07716 
RES, FXD,FILM:237 OM.l%.O.l25W,TC=TO 07716 
RES. FXD. FILM:237 OM.1%,0.125W. TC=TO 07716 

RES,FXD,FILM:237 OM.l%,O.l25W,TC=TO 07716 
RES,VAR,NOW:TRMR,lOO Ok4,20%,0.5W K8788 
RES,FXD,FILM:S.llK OM, 1%,0.125W,TGTO 19701 
RES,VAR.NOW:TRMR,lK OM.0.5W K8788 
SWITCH,ROTARY:4 POLE.22 POS 80009 
MICRDCKT, L1NEAR:DUAL DIFF AMPL 02735 

MICRDCKT,LINEAR:DUAL DIFF MPL 02735 
MICROCKr,LINEAR: K5856 
MICROCKr,LINEAR:BIPOlAR,OPNL PMPL 04713 
MICRDCKr,LINEAR: K5856 
MICRDCKT, LINEAR: K5856 
SEMICOND DVC,DI:ZEN,SI .16V,5%.0.4W, W-7 04713 

SEMICOND DVC,DI:ZEN,SI,l6V,5%.0.4W,W-7 04713 
SEMICOND DVC,DI:ZEN,S1,8.2V,YL,0.4W,DO-7 04713 
BUS,CONDKTOR:DLmY RES.0.094 OD X 0.225 L 24546 
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Replaceable Electrical Parts - 2205 Service 

T&mnix Serial/Assmbly Ib. Mfr . 
fhlvmmt No. Part No. Effective Dscant Nam & kcription Code Mfr. Part No. 

A2W742 131-0566-00 BUS,CONDUCTOR: M Y  RES. 0.094 OD X 0.225 L 24546 OM4 07 
A2W52 131-0566-00 BUS,CONDETCA:DWY RES.0.094 OD X 0.225 L 24546 OM4 07 
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Rep laceab le  E l e c t r i c a l  P a r t s  - 2205 S e r v i c e  

T e k t m n i x  ! i e r i a l / b s d l y  No. 
No. Part No. Eff&iw Dscont 

A3 671-0392-00 
A3C2 285-1106-00 
A3C52 285-1 106-00 
A3C377 285-1385-00 
A3C378 285-1386-00 
M U 8 3  285-1385-00 

A3C392 281-0915-00 
A3CR401 152-0141-02 
A3CR534 152-0141-02 
A3CR537 152-0141-02 
A3CR538 152-0141-02 
A3DS370 150-1187-00 

A3DS560 150-1187-00 
A3R2 315-0105-00 
A3R4 315-0100-00 
A3R52 315-0105-00 
A3R54 315-0100-00 
A3R84 311-2368-00 

Mr. 
cuk - 
80009 
14752 
14752 
K7779 
W779 
K7779 

04222 
03508 
03508 
03508 
03508 
TKOOA 

TKOOA 
19701 
19701 
19701 
19701 
K8788 

mr. part No. 

671-0392-00 
23081F223 
23081F223 
031063-AM30-H6 
031063-A6391-H6 
B31063-AM30-H6 

w o x 2 7 J M A A  
DA2527 ( 1N4152) 
DM527 (1N4152) 
DM527 (1N4152) 
DA2527 (1N4152) 
LN31GPHLMLEDSCS 

LN31GPHLMLEDSCS 
5043CXlMUOOJ 
5043CXlORROOJ 
5043CXlMOOOJ 
5043CXlORROOJ 
TC10-LV10-47WA 

#ase & Oescriptim 

CIRCUIT ED ASSY:FRONT PANEL 
CAP,FXD, PLASTIC:O.O22UF,2K4,600V 
CAP,FXD, PIAST1C:O. 022UF.2N. 600V 
CAP,FXD,PIASTIC:43PF,2.5%,630V 
CAP, FXD, PLASTIC:390PF, 2.5%, 630V 
CAP.FXDvPLASTIC:43PF,2.S?k.630V 

CAP,FXD,CER D l  :0.027UF,2UX.SOV 
SMICOND DVC,DI:SW,SI,30V, 15W.30V.00-35 
SEMICOND DVC,DI:SW.SI,30V,l5W,30V,DO-35 
SEMICONO DVC,DI:SW,SI,30V,lYJ!4,30V,DO-35 
SEMICDND DVC.DI:SW,SI,30V,150M9,30V.W-35 
LT EMITTING DI0:GREEN 

LT EMITTING DI0:GREEN 
RES.FXO,FILM:lM OW.%.O.25W 
RES,FXD.FILM:lO 0tM.%.0.2% 
RES.FXD.FILM:lM OHMP5%.0.25W 
RES.FXD,FILM:lO Otbl,5%,0.25W 
RES.VAR.NONW:TRMR,47K DhY4,O.g 

RES,FXD,FILM:200 OM,5%,0.25W 
SWITCH,SLIOE:OPDT.25(MA, l00VAC 
SWITCH,SLIDE:DPDT,25CFIA,loOVAC 
SWITCH,SLIDE:DPDT,25(MA, lODVAC 
SWITCH, PUSH: 1 W O N ,  1 POLE. MOMENTARY 
SWITCH,SLIDE:DPDT .25(MA, 100VAC 

57668 
U3771 
U3771 
U3771 
TKOEA 
U3771 

NTR25J-E200E 
607/TK 2 POS 
607lTEK 3 PDS 
607/'rEK 3 POS 
SKECCMOGlA 
607lTEK 4 POS 

SWITCH,SLIDE:DPDT,25(MA,lOOVAC 
SWITCH,SLIDE:DPDT, 25(MA, ~OOVAC 
SWITCH. PUSH:l BWON, 1 PDLE,MENTARY 

U3771 
U3771 
TKDEA 
U3771 
U3771 
W771 

607lTEK 4 POS 
607lTK 2 POS 
SKECCAADGlA 
607lTEK 3 PDS 
607lTEK 3 FUS 
607/'rEK 4 POS 

607lTK 2 POS 
820265806(9%) 
SZ~SBOS( 165mn) 
82026-5806(95mn) 
820265806(95mn) 
82265806(12[mn) 

SWITCH,SLIDE: DPDT, 25(MA, lOOVAC 
CA ASSY,SP,ELEC:6.26 AK i . l lOm L.RIBBON 
CA ASSY,SP,ELEC:6,26 AhG.165m L,RIBBON 
CA ASSY.SP.ELEC:6.26 A W G , l l M  L,RIBWXI 
CA ASSY.SP,ELEC:6.26 A K . 1 1 M  L,RIBBON 
CA ASSY,SP,ELEC:6,26 AWG,l2Om L,RIBBON 

U3771 
TKOEM 
TKOEM 
TKOM 
TKMM 
TKOEM 

REV JAN 1990 

Scans by ArtekMedia O 2006 



R e p 1  aceable E l e c t r i c a l  P a r t s  - 2205 S e r v i c e  

No. - 
T e k t r m i x  S e r i a l / A s s e m l y W o .  
Part No. E f f e c t i v e  Dsamt 

671-0391-00 
290-1201-00 
285-1192-00 
285-1 192 -00  
285-1252-00 
283-0057-00 

Wme & D e s c r i p t i o n  

CIRCUIT 8 0  ASSY:MAIN INPUT 
CAP. FXD. ELCTLT: 2200UF. 100V.30 X 3 5 m  
CAP, FXD, PPR D I  : 0 .0022  UF, 20%,250VAC 
CAP,FXD,PPR DI :0 .0022  UF,20%,250VAC 
CAP.FXD.PLASTIC:O. 15UF, 10%.250VAC 
CAP,FXD,CER D1:O. lLlF.+BO-2U%.200V 

SEMICOND DVC,DI:RECT,S1,400V,lA,M)-41 
SEMICOND DVC,DI:RECT,SI,4DOV.lA,W-41 
SEMICOND DVC,DI :RECT,SI ,400V. lA, W-41 
SEMICOND DVC.OI:RECT,SI ,400V, 1A,DO-41 
CONN, RCPT, ELEC: PIIR, 250VACV6A,CKT 8D M l  
COIL,RF: FXD,82UH, 1A 

COIL.RF:FXD.82LIH, 1A 
(PART OF T901)  

RES,FXD,FILM: 1OOK OW,5%,0.25W 
RES,FXO,FILM:lM OHM,S%,0.25W 
RES,FXO,FILM:51 OHM.S%,0.25W 
SWITCH,PUSH:DPDT,4A, 250VAC,W/BRACKET 
SWITCH,SLIDE:DPDT, IOA,  125VAC.LINE SEL 
CA ASSY,SP,ELEC:3,26 AWG.150m L,RIBBDN 

0 5 3 2 8  G P 1 0 6 0 2 0  
0 5 3 2 8  G P 1 0 6 0 2 0  
05828  G P 1 0 6 0 2 0  
0 5 8 2 8  G P 1 0 6 0 2 0  
TKODY L2157  
TKOOA RL-1218-820K-1A 

TKOOA RL-1218-@OK-1A 

57668  
1 9 7 0 1  
19701  
3 1 9 1 8  
0 4 4 2 6  
TKOEM 

NTR29-E100K 
5043CXlMMMJ 
5043CX51ROOJ 
NE-15 SERIES 
18-000-0019 
82265803  (1 5 h 1 )  
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Rep laceab le  E l e c t r i c a l  P a r t s  - 2205 S e r v i c e  

T e k t r m i x  S e r i a l / k s d l y  b. Mr. 
Carponerrt h. P a r t  b. E f f e c t i v e  Ibcont Wane & Descr ip t i on  Code CM. P a r t  b. 

FS901 159-0042-00 FUSE, CARTRIffiE:3AG, 0.75A.250V.O. l5SEC 75915 312.750 
J l  00 131-0955-00 CONN , RCPT, ELEC : BNC, F W L E  13511 31-279 
5151 131-0955-00 CONN , RCPT. ELEC: BNC , F W L E  13511 31-279 
5300 131-0955-00 CONN, RCPT. ELEC : BNC, F W L E  13511 31-279 
J590 131-3898-00 TE(IM,FEEDTHRU:0.658MX 0.75 DIA,BRS.AUPL K0491 001-1401-041140P 
R1 315-0470-00 RES,FXD,FILM:47 Ott4,5%.0.25W 5 7 W  NTR2U-E47EO 

R51 315-0470-00 RES,FXD,FILM:47 M.%,0.25W 5 7 W  NTR2U-E47EO 
R.382 315-0470-00 RES,FXD,FILM:47 M,%,0.2% 5 7 W  NTR2U-E47EO 
R893 311-2357-00 HKlOlOO HK11183 RES.VAR,NOFMJ: PNL.2.B M.2U%,O.25W TKOOC ORDER BY DESCR 
R893 31 1-2444-00 HK11184 RES,VAR.NOFMJ:TWR,2.2,30%,0.25W,PL4STIC SI  80009 311-2444-00 

DE ADJ.LINEAR 
T901 120-1787-00 X W ,  M ,  STPDN: LOW FREQUENCY 80009 120-1787-00 

V900 154-0929-00 ELECTRON TUBE: CRT ,W/TRACE 80009 154-0929-00 
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Section 9-2205 Service 

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS 
Symbols 

Graphic symbols and class designation letters are Y14.15-1966 Drafting Practices. 
based on ANSI Standard Y32.2-1975. Y14.2M-1979 Line Conventions and Lettering. 

ANSIIIEEE 280-1985 Letter Symbols for Quantities 
Used in Electrical Science 

Logic symbology is based on ANSIIIEEE 91-1984. and Electrical Engineering. 
Logic symbols depict the logic function performed and may 
differ from the manufacturer's data. American National Standards Institute 

1430 Broadway 
New York, New York 10018 

The overline on a signal name indicates that the signal 
performs its intended function when it is in the LO state. Component Values 

Abbreviations are based on ANSl Y1 .l-1972. 
Electrical components shown on the diagrams are in 

the following units unless noted otherwise: 

Capacitors Values one or greater are in picofarads (pF). 
Other ANSI standards that are used in the preparation Values less than one are in microfarads (pF). 

of diagrams by Tektronix, Inc., are: Resistors Ohms (Q) .  

The information and special symbols below may appear in this manual. 

Assembly Numbers and Grid Coordinates 

Each assembly in the instrument is assigned an 
assembly number (e.g., A20). The assembly number 
appears on the circuit board outline on thediagram, in the 
title for the circuit board component location illustration, 
and in the lookup table for the schematic diagram and 
corresponding component locator illustration. The 
Replaceable Electrical Parts list is arranged by assemblies 
in numerical sequence; the components are listed by 
component number *(see following illustration for 
constructing a component number). 

Function Block Tltle 

Internal 
Screwdriver 
Adlustment 

Cam Switch 
Closure Chart 
(Dot indicates 
switch closure) 

Etched C~rcuit Board 
Outlined In Black 

Refer to Wavelorm 

Functlon Block 
Outline 

I C  type 

Tesf Voltage 

Heal Sink 

Board Name 

PIO-Part of 
clrcult board 

Assembly Number 

Tektronlx Part No. 
lor c~rcuit boards 

The schematic diagram and circuit board component 
location illustration have grids. A lookup table with the 
grid coordinates is provided for ease of locating the 
component. Only thecomponents illustrated on the facing 
diagram are listed in the lookup table. When more than 
one schematic diagram is used toillustratethecircuitry on 
a circuit board, the circuit board illustration may only 
appear opposite the first diagram on which it was il- 
lustrated; the lookup table will list the diagram number of 
other diagrams that the circuitry of the circuit board 
appears on. 

S Y N C  

M o d i f i e d  C o m p o n e n t  
(Depicted In Grey, or With 
Grey Outline) - See Pans List. 

Strap or Link 

Plug to E C Board 

Indicators 

Coaxial connectors: 
male 
female 

Plug Index; signifies pin No. 1 

External Screwdriver Adj 

Shielding 

Selected value, see Parts Llst 
and Malnfenance Section for 
Selection Crlter~a 

Decoupied or Filtered 
Voltage 

Refer to Diagram Number 

Schematic Name 
and Number 

Scans by ArtekMedia O 2006 



COMPOSITION 
RESISTORS 

M E T A L - F I L M  
RESISTORS 

and @ - 1st. 2nd, and 3 r d  significant figures 

@ -mult ipl ier @ -tolerance 

Figure 9-1. Color codes for resistors. 

Scans by ArtekMedia O 2006 
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SINGLE DUAL TO-92 TO-92B 

- POWER FETS --/ 
FLATPACK J - TRANSISTORS 

5 
INDEX 

\ 

8 

INDEX I 

INDEX 

\ INTEGRATED CIRCUITS 

LEAD CONFIGURATIONS AND CASE STYLES ARE TYPICAL, BUT MAY VARY DUE TO 
VENDOR CHANGES OR INSTRUMENT MODIFICATIONS. 

Figure 9-2. Semiconductor lead configurations. 

Scans by ArtekMedia O 2006 



2205 Service 1. Locate the Circuit Board Illustration. 2. Determine the Circuit Number and Schematic Diagram. 3. Locate the Component on the Schematic Diagram. 

a. Identify the Assembly Number of the circuit board that the component is 
on by using the Circuit Board location illustration in this section or the 
mechanical parts exploded views at the rear of this manual. 

To identify any component mounted on $/ 

a. Compare the circuit board with its illustration. Locate the component you 
are looking for by area and shape on the illustration to determine its Circuit 
Number. 

a. Locate the tabbed page that corresponds to the Schematic Diagram nun 
ber. Schematic diagram numbers and names are printed on the front sid 

, 4 of the tabs (facing the front of the manual). 

a circuit board and to locate that compo- b. In the manual, locate the tabbed foldout page that corresponds with the 
nent in the schematic diagram. Assembly Number of the circuit board. The circuit board assembly num- 

bers and names are printed on the back side of the tabs (facing the rear of 
the manual). 

b. Scan the lookup table next to the Circuit Board illustration to find the 
Circuit Number of the component. 

b. Locate the Assembly Number in the Component Location lookup tab1 
next to the schematic diagram. Scan the CIRCUIT NUMBER column c 
that table to find the Circuit Number of the component you are looking fc 
in the schematic. c. Read the SCHEM NUMBER column next to the component's circuit num- 

ber to find the Schematic Diagram number. 

XY PLOTTER BOARD D IAGRAM 22 
A2O-XY PLOTTER BOARD 

PULL-OUT 
PAGE TABS 

FOR 
CIRCUIT BOARD 
ILLUSTRATION 

ASSEMBLY A20 

Fgure 9.24 A2D-XI  Ploner board 

@s* "sen, Y e  0 p v c e 5  
I 

ASSEMBLY NUMBER 
CJVPONII I  I U Y B ~ R  I L ~ U P  I AND 

CIRCUIT BOARD 
12312 ~ 1 2 1 4  NAr ,- 

, 
t -  

9- 
,/' 

: 
, 

1 2 0 - X I  PLOTTER BOARD 

/ '1 

' , K C "  S'C"'" 
LLlMBi i  L C - I - , C *  

c1031 8 18 

1:;:: 
0 3 -  I 40 

,1335 , 6D ,, ~>--. 38 
c1311 18 

,1311 r l - 1 3  .B 48 

r,:,4 4 s  
L l : , ~  Ie 

1" 
r s l l : l  I, 
c i1331  l r  

1, 

r - l - s  I C  jr 

L i l l i  i 

SCHEMATIC 
LOOKUP 
TABLE 

"A" .OLA,,O* 

> B  

:":" 
s* 

2k : 

> A  > B  

I S  1 3  

l o  l o  

. B  
l o  
i B  
2 P  
i d  i C  

13  

COMPONENT 
LOCATION 

TABLE 

"'"8. 
hJUBi3 

i l i O ,  

,,,, , 

ILLUSTRATION FOR 
INSTRUMENT 

BOARD 
LOCATION 

I "'"EM i i O " 0  

O C l , C I . ,  ,c*r,c* 

l o  I i< 

;; i > 
:: ' :: 

NUMERAL AND LETTER AT SIGNAL LINES 
TO OR FROM OTHER DIAGRAMS INDICATES 

THE GRID COORDINATES ON ANOTHER SCHEMATIC 
(FOR EXAMPLE: 8J) 

SC"'" LOC*T,cL 

l C  

18 18 

38 4c  

13 1-  

18 3 B  

1. Determine the Circuit Board Illustration and Component Location. 2. Locate the Component on the Circuit Board. 

J.I>C I B  ' * 
:::: I ;: 1 2: , 8 

< > i l l  ," I B  

l l C l l  68 1* 
LIO: l  18 ,A 
L < # 3 1 .  I B  li 

0 0 1 1  13 I s* 
0 1 1 1 2  ,c i s  

l C T ,  i t  i I B  
e v ,  2c , l o  
Rr5 

2 c  I ss 
P C 1 ,  10 2 :  

* 
1 1 

* I *  

I r  l r  

1. 

28 

a. From the schematic diagram, determine the Assembly Number of the cir- a. In the manual, locate the tabbed page that corresponds to Assembly Num- c. From the small circuit board location illustration shown next to the circuit 

0 
cuit board that the component is on. The Assembly Number and Name is ber the component is on. Assembly numbers and names for circuit boards board, find the circuit board's location in the instrument. 

To identify any component in a sche- boxed and located in a corner of the heavy line marking the circuit board are on the back side of the tabs. 
matic diagram and to locate that compo- outline in the schematic diagram. d. Find the circuit board in the instrument. Compare it with the circuit board' 
nent on its respective circuit board. b. Using the Circuit Number of the component and its given grid location, find illustration in the manual to locate the component on the circuit board 

b. Find the Component Location table for the Assembly Number found on the the component in the Circuit Board illustration. itself. 
schematic. Scan the CIRCUIT NUMBER column to find the Circuit Num- 
ber of the component. 

i C l 5  

:::; 
i l r n l *  

L l I l B  L l r n l C  
L l I l O  L l r n l  

" 3 1 < 1  \ i l C 2  

W l C C l  m100: 

8 0 " "  " - * T O N  

c. Look in the BOARD LOCATION column next to the component number 
and read its circuit board grid coordinates. 

0 

- 'R"#'  *_Ih,nr3 

.' 28 

, , 1 ,~ 

Figure 9-3. Locating components on schematic diagrams and circuit board illustrations. 

s - 1 2  

;>;;; 
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2. Determine the Circuit Number and Schematic Diagram. 3. Locate the Component on the Schematic Diagram. 

n t  is a. Compare the circuit board with its illustration. Locate the component you 
, the are looking for by area and shape on the illustration to determine its Circuit 

I the I) Number. 

b. Scan the lookup table next to the Circuit Board illustration to find the 
ium- Circuit Number of the component. 
ar of 

c. Read the SCHEM NUMBER column next to the component's circuit num- 
ber to find the Schematic Diagram number. 

a. Locate the tabbed page that corresponds to the Schematic Diagram num- c. In the SCHEM LOCATION column next to the component, read the grid 
ber. Schematic diagram numbers and names are printed on the front side coordinates of the component in the schematic. 
of the tabs (facing the front of the manual). 

d. Using the grid coordinates given, find the component in the schematic 
b. Locate the Assembly Number in the Component Location lookup table diagram. 

next to the schematic diagram. Scan the CIRCUIT NUMBER column of 
that table to find the Circuit Number of the component you are looking for 
in the schematic. 

AZO-XY PLOTTER BOARD 

SCHEMATIC 
LOOKUP 
TABLE 

I N  FOR 
ENT 
1 
3N 

XY PLOTTER BOARD D I A G R A M  22 

COMPONENT 
LOCATION 

TABLE 

I 

.I 
I 
I 
I 
I 
I 
I 
I 

.I 
I 
I 
I 
I 
I 
I 

a: 
I 

2. Locate the Component on the Circuit Board. 

I 

I. 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 

S t a t i c  S e n s i t i v e  D e v i c e s  

I 
@ See Maln'enanre Ser'lon 

I 
NUMERAL AND LETTER AT SIGNAL LINES 

TO OR FROM OTHER DIAGRAMS INDICATES :* THE GRID COORDINATES ON ANOTHER SCHEMATIC 
(FOR EXAMPLE: 8J) ASSEMBLY NUMBER SCHEMATIC SCHEMATIC 

AND NAME DIAGRAM NAME DIAGRAMS 

I AND NUMBER 

? cir- a. In the manual, locate the tabbed page that corresponds to Assembly Num- c. From the small circuit board location illustration shown next to the circuit 
ne is ber the component is on. Assembly numbers and names for circuit boards board, find the circuit bodrd's location in the instrument. 

are on the back side of the tabs. 
d. Find the circuit board in the instrument. Compare it with the circuit board' 

b. Using the Circuit Number of the component and its given grid location, find illustration in the manual to locate the component on the circuit board 
I Oard the I the component in the Circuit Board illustration. itself. 
durn- 

nber 

Figure 9-3. Locating components on schematic diagrams and circuit board illustrations. 
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2205 Service 

VERTICAL Fl 

Figure 9-4. Block diagram. 

li 

+ 

4 

4 

READY 
RESET 

PROBE 
ADJUST 

VERTICAL 
ATTENUATORS 

A 

\ 
11 

A A 11 

CH i CH 2 

7 t 1 t \' 
TV FIELD 

CRT 

0 

r h 

CRT DRIVE 
VOLTAGES 

- 

TRACE 
ROTATION 

h 

+ 

* 

P - P o  

TRIGGER NORM 
'ODE 

SGL SWEEP ) 

CH i 

SWEEP GATE 

X-Y - 
SWEEP 

- HORIZ PLATE 

7 

TRIG 'O/READY 
LED 

/ 

DEFL VOLTAGES 
b 

SWEEP 
LOGIC GATE Z 

POWER 
SUPPLY 

AND 
Z-AXIS 

0 

XY 
BOTH I N T  

0- C 

CH 2 TRIGGER X-Y 
t t t  - 

XY 
ADD 

SOURCE . 
EXT - 

ALT 

MAG 
X i  X i 0  

ALT CHANNEL SELECTION 
BEAM 

7 

A FINO 
BEAM FINO B FINO - 4 )  
CHOP BLANK CHOP BLANK 

EXT 
TRIG i 

A - 

CHOP 
XY AMPLIFIER 

VERTICAL 
TRIGGER AND 

i 
EXT Z 

PREAMP 
LEVEL HORIZONTAL AND TRIGGER - 

OUTPUT 

2 

HORIZONTAL 
POSITION 

AMPLIFIER - 
C SLOPE b I - X AXIS - 

CH i * 
SEC/OIV 

& VAR 

CH 2 
c LINE A t 

VERTICAL CHOP ENABLE c c TRIGGER 
LINE TRIGGER 

POSITION 
- 
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2205 Service 

I A3-FRONT PANEL BOARD I 

Figure 9-5. Component view of A3-Front Panel board. 

CIRCUIT 
NUMBER 

Static Sensitive Devices 
See M a i n t e n a n c e  Sec t ion  

COMPONENT NUMBER EXAMPLE 

r C o m p o n e n t  N u m b e r  I 

SCHEM 
NUMBER 

- 
A23A2R1234 
- T S c h e m a t t c  

Assembly __ 
Number Subarrembly 

- Circuit 

Number (if used) Number 

50 
m u  
N-P 
2 

0 
UI 
N 

CIRCUIT 
NUMBER 

BOARD 
Figure 9-6. Circuit view of A3-Front Panel board. 6716-20 

I I I 

SCHEM 
NUMBER 

CIRCUIT 
NUMBER 

SCHEM 
NUMBER 



WAVEFORMS 

On the left-handed pages preceding the sche- 
matic diagrams are test waveform illustrations that 
are intended to aid in troubleshooting the instru- 
ment. To test the instrument for these waveforms, 
perform the Initial Measurements Setup procedure 
first. Changes to the Initial Measurement Setup are 
noted at the beginning of each set of waveforms. 

DC VOLTAGES 

Typical voltage measurements located on the 
schematic diagrams were obtained with the instru- 
ment operating under the conditions specified in the 
Initial Measurements Setup procedure. Control- 
setting changes required for specific voltages are 
indicated on each waveform page. Voltage 
measurements are referenced to the chassis 
ground. 

INITIAL MEASUREMENTS SETUP 

To test the instrument for waveforms and 
voltages, set the initial control settings as follows: 

Vertical (Both Channels) 

POSITION 
MODE 
VOLTSIDIV 
VOLTSIDIV Variable 
AC-GND-DC 

Midrange 
CH 1, NORM 
5 mV 
CAL detent 
GND 

Horizontal 

POSITION 
MAG 
SECIDIV 
SECIDIV Variable 

Trigger 

SLOPE 
MODE 
SOURCE 

Midrange 
X I  
0.2 ms 
CAL detent 

Positive (I) 
P-P AUTO 
VERT MODE 

RECOMMENDED TEST EQUIPMENT 

Test equipment in Table 4-1 in the Performance 
Check Procedure, Section 4, of this manual meets 
the required specifications for testing this 
instrument. 

POWER SLIPPLY ISOLA'I'ION PROCEDURE 

Each regulated supply has numerous feed points 
to external loads through the instrument. Diagram 8, 
power distribution, is used in conjunction with the 
schematic diagrams to determine the service 
jumper or component that may be lifted to isolate 
loads from the power supply. 

If a supply comes up after lifting one of the 
isolating jumpers, it is very probable that short exists 
in the circuitry on that supply line. By lifting jumpers 
or 'other components in the supply line farther down 
the line, the circuit in which a short exists may be 
located. 

Always set the POWER switch to OFF before 
soldering or unsoldering service jumpers or other 
components and before attempting to measure 
component resistance values. 

Scans by ArtekMedia O 2006 
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OTHER PARTS 

CIRCUIT 
NUMBER 

JlOO 
JlOO 
J151 
J151 
J300 
J590 

SCHEM 
NUMBER 

1 
6 
1 
6 
6 
4 

CIRCUIT 
NUMBER 

P902 
P906 
P910 

R1 
R 1 
R51 

SCHEM 
NUMBER 

7 
7 
7 

1 
6 
1 

CIRCUIT 
NUMBER 

R51 
R382 
R983 

T901 

V900 

SCHEM 
NUMBER 

6 
6 
7 

7 

7 
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Figure 9-7. A2-Timebase/Attenuator board. 

Static Sensitive Devices 
See M a ~ n t e n a n c e  Sec t ion  

COMPONENT NUMBER EXAMPLE 

I Schematic 

Number Subassembly 
Number f r f  usedl I 

A2-TIMEBASE/ATTENUATOR BOARD 

L I 
Chars! mounted components have no Assembly Numbel 
prefx-see end of Replaceable E e i t r c a  Parts Lst 

CIRCUIT 
NUMBER 

AT1 
AT1 
AT51 
AT51 

C6 
C13 
C30 
C31 
C35 
C38 
C56 
C63 
CEO 
C81 
C85 
C88 
C93 
C94 
C95 
C96 
C97 
C98 
C701 
C702 
C703 
C704 
C705 
C706 
C708 
C709 
C710 
C712 
C713 
C715 
C722 
C723 
C724 
C727 
C733 
C755 
C767 

CR758 
CR761 
CR762 
CR769 
CR773 
CR774 

E90 

BOARD 

SCHEM 
NUMBER 

1 
6 
1 
6 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 

1 

CIRCUIT 
NUMBER 

E90 
E91 
E91 
E92 
E92 
E93 
E93 

J7 
J7 
J7 
J30 
J80 
J90 
J90 
J90 
J701 
J755 

L93 
L96 
L712 
L712 
L713 
L713 

013  
Q14 
Q63 
Q64 
Q701 
Q704 
Q706 
Q725 
Q732 
Q736 
Q737 
0750 
Q759 
0760 

R3 
R3 
R5 
R6 . 
R13 
R14 
R15 
R22 
R23 
R29 

SCHEM 
NUMBER 

8 
1 
8 
1 
8 
1 
8 

1 
5 
6 
1 
1 
1 
5 
8 
5 
5 

1 
1 
5 
8 
5 
8 

1 
1 
1 
1 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

1 
6 
1 
1 
1 
1 
1 
1 
1 
1 

SCHEM 
NUMBER 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
6 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

CIRCUIT 
NUMBER 

R30 
R31 
R32 
R33 
R35 
R36 
R37 
R38 
R39 
R41 
R42 
R53 
R53 
R55 
R56 
R63 
R64 
R65 
R72 
R73 
R78 
R79 
R80 
R81 
R82 
R83 
R85 
R86 
R87 
R88 
R91 
R701 
R702 
R703 
R704 
R705 
R710 
R715 
R716 
R717 
R718 
R719 
R720 
R721 
R722 
R723 
R724 
R725 
R726 
R727 
R728 

CIRCUIT 
NUMBER 

R729 
R732 
R733 
R734 
R735 
R736 
R737 
R738 
R740 
R741 
R743 
R744 
R745 
R756 
R757 
R758 
R761 
R762 
R763 
R765 
R766 
R767 
R768 
R769 
R770 
R771 
R772 
R773 
R774 
R777 
R780 
R782 

5701 

U30 
U80 
U83 
U715 
U745 
U755 

VR710 
VR719 

W711 
W742 
W752 

SCHEM 
NUMBER 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 

1 
1 
1 
5 
5 
5 

5 
5 

5 
5 
5 
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ASSEMBLY A2 

CIRCUIT 
NUMBER 

AT1 
AT51 

C6 
C13 
C30 
C31 
C35 
C38 
C56 
C63 
C80 
C81 
C85 
C88 
C93 
C94 
C95 
C96 
C97 
C98 

E90 

SCHEM 
LOCATION 

1D 
4D 

1E 
I F  
3E 
3F 
4H 
4J 
4E 
4F 
6E 
6F 
7G 
8J 
78 
7C 
7C 
88 
8C 
8C 

7C 

Partial A2 also shown on diagrams 5, 6 and 8. 

ASSEMBLY A3 

CIRCUIT 
NUMBER 

E91 
E92 
E93 

J7 
J7 
J30 
J80 
J90 

L93 
L96 

Q13A 
Q13B 
Q14 
Q63A 
0630 
Q64 

R3 
R5 
R6 

BOARD 
LOCATION 

58 
5D 

48 
5B 
2A 
3A 
2A 
28 
4D 
5C 
2C 
3C 
2C 
2C 
1B 
1B 
1 C 
18 
18 
1 C 

1B 

CIRCUIT 
NUMBER 

C2 
C52 

R2 
R4 

SCHEM 
LOCATION 

7C 
7C 
8C 

7E 
8G 
1L 
5L 
78 

78  
78 

I F  
2F 
2E 
5F 
5F 
5E 

2C 
2D 
2E 

PanialA3 also shown on diagrams 2, 3, 4, 6 and 8. 

SCHEM 
LOCATION 

2B 
5B 

28 
2B 

BOARD 
LOCATION 

4C 
4C 

48 
48 

BOARD 
LOCATION 

1 C 
1B 
1B 

2D 
2D 
2A 
2C 
1 C 

1B 
1 C 

48 
48 
48 
4C 
4C 
4C 

58 
48 
48 

CIRCUIT 
NUMBER 

R13 
R14 
R15 
R22 
R23 
R29 
R30 
R31 
R32 
R33 
R35 
R36 
R37 
R38 
R39 
R41 
R42 
R53 
R55 
R56 
R63 
R64 

CIRCUIT 
NUMBER 

R52 
R54 
R84 
R89 

SCHEM 
LOCATION 

I F  
2F 
2F 
3F 
2F 
2F 
3F 
3F 
3E 
3D 
4G 
4G 
3H 
4J 
4J 
4H 
4G 
5C 
5D 
5E 
4F 
5F 

BOARD 
LOCATION 

58 
4A 
48 
48 
4B 
38 
28 
3A 
2A 
18 
28 
4B 
18 
38 
2B 
38 
28 
5D 
4D 
4C 
5C 
4C 

CIRCUIT 
NUMBER 

R65 
R72 
R73 
R78 
R79 
R80 
R81 
R82 
R83 
R85 
R86 
R87 
R88 
R91 

U30 
U80 
U83A 
U83B 
U83C 
U83D 
U83E 

SCHEM 
LOCATION 

5B 
58 
8E 
7F 

SCHEM 
LOCATION 

6F 
6F 
5F 
6E 
6F 
6F 
6G 
6E 
6D 
7G 
7G 
6H 
7J 
7H 

1 G 
5G 
5H 
5H 
2H 
2H 
4K 

BOARD 
LOCATION 

4C 
4C 
3C 
2C 

BOARD 
LOCATION 

4C 
4C 
4C 
2D 
3C 
2C 
3C 
2C 
2C 
2C 
4C 
2C 
3C 
3C 

38 
3C 
2B 
28 
28 
28 
28 

CIRCUIT 
NUMBER 

R92 
R M  

SQO 

SCHEM 
LOCATION 

8F 
7F 

8E 

BOARD 
LOCATION 

2D 
2C 

2C 

CIRCUIT 
NUMBER 

SlOl 
S201 

W7 

SCHEM 
LOCKTION 

2C 
5C 

7F 

BOARD 
LOCATION 

38 
3C 

3D 



e Devices 
Sectlon 



D&ita//y Remastered by ArtekMedia 0 2m2-2W6 

m m m r m  m m m r m  
r m m m  a, r a s m m m  
rr-rr-P rrrrr- 
e u i Y  u (LeuOL(L 

P905 

Static Sensitive Devices 
See Maintenance Section 

COMPONENT NUMBER EXAMPLE 

Component Number - 
A23 A2 R1234 

Assembly T T  - s c ~ ~ ~ ~  
Number Subassembly 

Number (ilured) 
I I 

C h a s s s  mounted components have no Assembly Number 
pielr-see end ol Replaceable Electrcal Par ts  L ~ s i  

Figure 9-8. Al-Main board component view. 671 6-22 
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L 

SCHEM 
NUMBER 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
8 
5 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
8 
3 
8 
3 
8 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

SCHEM 
NUMBER 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
8 
2 
8 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

CIRCUIT 
NUMBER 

R246 
R247 
R248 
R249 
R250 
R251 
R252 
R253 
R258 
R260 
R260 
R262 
R263 
R264 
R265 
R266 
R267 
R268 
R269 
R280 
R300 
R301 
R302 
R303 
R304 
R305 
R306 
R308 
R309 
R310 
R310 
R311 
R311 
R312 
R312 
R316 
R317 
R318 
R319 
R320 
R322 
R323 
R325 
R326 
R329 
R330 
R331 
R332 
R333 
R334 
R335 
R336 
R337 
R338 
R339 
R340 
R343 
R344 
R350 
R351 
R352 
R353 
R354 
R356 
R357 
R358 
R359 
R360 
R361 
R362 
R363 
R364 
R366 
R367 
R368 
R369 
R370 
R371 
R372 
R373 

SCHEM 
NUMBER 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
5 
5 
5 
5 
5 
5 
5 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 ' 
7 
7 
7 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

CIRCUIT 
NUMBER 

R126 
R127 
R130 
R131 
R132 
R133 
R135 
R136 
R139 
R140 
R142 
R143 
R144 
R145 
R150 
R151 
R152 
R153 
R154 
R155 
R156 
R158 
R159 
R161 
R161 
R162 
R162 
R164 
R165 
R166 
R167 
R168 
R169 
R170 
R171 
R172 
R174 
R175 
R176 
R177 
R180 
R181 
R182 
R183 
R185 
R186 
R189 
R192 
R193 
R194 
R195 
R202 
R203 
R204 
R206 
R207 
R212 
R213 
R215 
R21 6 
R217 
R218 
R219 
R220 
R221 
R222 
R223 
R225 
R226 
R232 
R233 
R235 
R237 
R238 
R239 
R241 
13242 
R243 
R244 
R245 

A1-MAIN 

SCHEM 
NUMBER 

5 
5 
5 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7 
7 

2 
4 
6 
2 
6 
3 
6 
8 
4 
6 
4 
6 

2 
2 
7 
7 
7 
7 

7 
7 
7 
7 
2 
5 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

CIRCUIT 
NUMBER 

CR781 
CR790 
CR791 
CR817 
CR818 
CR820 
CR824 
CR825 
CR827 
CR828 
CR829 
CR840 
CR845 
CR851 
CR853 
CR854 
CR855 
CR933 
CR941 
CR942 
CR945 
CR946 
CR947 
CR950 
CR975 
CR976 
CR980 
CR981 
CR982 
CR983 
CR984 
CR985 
CR986 
CR987 
CR988 
CR989 
CR990 
CR991 

DS856 
DS858 

J1 
J1 
J1 
J2 
J2 
J3 
J3 
J3 
J5 
J5 
J6 
J6 

L321 
L322 
L950 
L986 
L988 
L990 

P900 
P901 
P902 
P903 
P904 
P905 

Q102 
Q103 
Q104 
Q105 
Q114 
Q115 
Q152 
Q153 
Q154 
Q155 
Q164 

BOARD 

CIRCUIT 
NUMBER 

Q165 
Q202 
Q203 
Q206 
Q207 
Q230 
Q231 
Q232 
Q234 
Q236 
Q237 
Q238 
Q239 
Q370 
Q371 
Q400 
Q401 
Q410 
Q411 
Q412 
Q415 
Q450 
Q451 
Q452 
Q453 
Q465 
Q487 
Q488 
Q489 
Q490 
a535 
Q536 
Q770 
Q775 
Q776 
Q779 
Q780 
Q785 
Q789 
Q804 
Q817 
Q818 
Q825 
Q829 
Q835 
Q840 
Q845 
Q932 
a933 
Q935 
Q939 
Q941 
Q942 
Q943 
Q945 
Q946 
Q982 
Q985 
Q988 

RlOO 
R101 
R102 
R103 
R104 
R105 
R106 
R108 
R109 
R114 
R115 
R116 
R117 
R118 
R119 
R120 
R121 
R122 
R124 
R125 

SCHEM 
NUMBER 

5 
5 
5 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
2 
4 
4 
4 
4 
4 
5 

CIRCUIT 
NUMBER 

C114 
C115 
C116 
C124 
C125 
C126 
C130 
C133 
C164 
C165 
C174 
C175 
C176 
C180 
C198 
C202 
C215 
C220 
C225 
C232 
C235 
C239 
C240 
C241 
C242 
C243 
C245 
C246 
C247 
C248 
C320 
C321 
C322 
C380 
C381 
C387 
C389 
C401 
C402 
C408 
C418 
C431 
C480 
C481 
C489 
C490 
C495 
C496 
C500 
C501 
C503 
C505 
C506 
C520 
C525 
C530 
C536 
C537 
C538 
C539 
C540 
C545 
C547 
C550 
C554 
C555 
C560 
C561 
C562 
C570 
C571 
C572 
C584 
C587 
C776 
C780 
C782 
C783 
C785 
C789 

SCHEM 
NUMBER 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
2 
2 
2 
2 
2 
2 
2 
4 
4 
4 
4 
2 
2 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 

CIRCUIT 
NUMBER 

C794 
C795 
C799 
C824 
C828 
C832 
C834 
C835 
C845 
C847 
C849 
C851 
C853 
C854 
C855 
C871 
C875 
C893 
C901 
C902 
C914 
C915 
C920 
C925 
C930 
C932 
C933 
C935 
C941 
C942 
C943 
C945 
C946 
C952 
C974 
C976 
C979 
C980 
C982 
C983 
C984 
C985 
C986 
C987 
C988 
C989 
C990 
C991 
C992 

CR133 
CR136 
CR139 
CR183 
CR186 
CR189 
CR265 
CR266 
CR300 
CR301 
CR302 
CR319 
CR344 
CR348 
CR349 
CR381 
CR417 
CR431 
CR450 
CR451 
CR452 
CR521 
CR530 
CR539 
CR540 
CR571 
CR584 
CR588 
CR589 
CR780 
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A1-MAIN BOARD (cont) 

- 
CIRCUIT 
NUMBER 

R374 
R380 
R381 
R389 
R394 
R395 
R396 
R400 
R401 
R402 
R403 
R404 
R405 
R406 
R407 
R408 
R409 
R410 
R411 
R412 
R413 
R414 
R415 
R416 
R417 
R418 
R419 
R426 
R427 
R428 
R429 
R430 
R431 
R431 
R432 
R433 
R435 
R441 
R442 
R443 
R444 
R445 
R446 
R450 
R451 
R480 
R481 
R482 
R483 
R485 
R486 
R487 
R488 
R489 
R490 

SCHEM 
NUMBER 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
8 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

ClRCUlT 
NUMBER 

R491 
R492 
R493 
R495 
R496 
R497 
R498 
R501 
R502 
R503 
R504 
R505 
R506 
R508 
R512 
R515 
R517 
R518 
R520 
R521 
R522 
R523 
R524 
R525 
R526 
R530 
R531 
R532 
R532 
R533 
R534 
R535 
R536 
R537 
R538 
R539 
R540 
R541 
R542 
R543 
R544 
R545 
R547 
R548 
R549 
R550 
R551 
R552 
R553 
R554 
R555 
R556 
R557 
R560 
R561 

SCHEM 
NUMBER 

3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
4 
4 
4 
4 
4 
4 
2 
2 
2 
2 
3 
3 
2 
2 
2 
2 
2 
4 
4 
4 
4 
4 
4 
4 
4 
4 
2 

ClRCUlT 
NUMBER 

R562 
R563 
R564 
R565 
R566 
R567 
R570 
R571 
R572 
R573 
R574 
R576 
R579 
R581 
R582 
R583 
R584 
R585 
R586 
R587 
R588 
R589 
R590 
R775 
R776 
R778 
R779 
R780 
R781 
R783 
R784 
R785 
R786 
R787 
R788 
R789 
R790 
R791 
R792 
R793 
R794 
R795 
R796 
R797 
R798 
R799 
R804 
R805 
R818 
R819 
R820 
R822 
R823 
R825 
R828 

SCHEM 
NUMBER 

4 
4 
4 
4 
2 
2 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
7 
7 
7 
7 
7 
7 
7 
7 
5 

ClRCUlT 
NUMBER 

R830 
R832 
R834 
R835 
R836 
R840 
R841 
R842 
R843 
R844 
R845 
R849 
R850 
R851 
R852 
R853 
R854 
R855 
R858 
R860 
R870 
R871 
R874 
R875 
R888 
R889 
R890 
R891 
R892 
R894 
R899 
R900 
R901 
R910 
R911 
R912 
R913 
R914 
R915 
R916 
R917 
R918 
R919 
R920 
R922 
R926 
R927 
R928 
R929 
R930 
R931 
R932 
R933 
A934 i 

R935 

SCHEM 
NUMBER 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

CIRCUIT 
NUMBER 

A936 
R939 
R940 
R941 
R942 
R943 
R944 
R945 
R946 
R947 
R948 
R949 
R955 
R956 
R957 
R958 
R970 
R971 
R972 
R977 
R978 
R979 
R980 
R981 
R982 
R983 
R984 
R985 
R986 
R987 
R988 
R989 
R990 
R991 
R992 
R995 

T902 

U130 
U180 
U225 
U300 
U304 
U310 
U335 
U380 
U415 
U425 
U460 
U480 
U500 
U520 
U530 
U537 

SCHEM 
NUMBER 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7 

2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
2 

CIRCUIT 
NUMBER 

U540 
U540 
U550 
U560 
U560 
U570 
U580 
U910 
U920 
U930 
U940 

VR776 
VR792 
VR915 
VR925 
VR932 
VR933 
VR982 
VR985 
VR988 

W30 
W80 
W90 
W90 
W224 
W225 
W500 
W590 
W701 
W755 
W893 
W903 
W920 
W921 
W925 
W926 
W947 
W948 
W951 
W976 
W984 
W984 
W985 
W987 
W987 
W989 
W989 
W991 
W991 

SCHEM 
NUMBER 

2 
4 
4 
2 
4 
4 
4 
7 
7 
7 
7 

5 
5 
7 
7 
7 
7 
7 
7 
7 

2 
2 
7 
8 
2 
2 
4 
4 
4 
5 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
7 
7 
8 
7 
8 
7 
8 
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Figure 9-9. Circuit view of Al-Main board. 
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VERTICAL PREAMP & OUTPUT AMPLIFIER DIAGRAM 2 

Scans by ArtekMedia O 2006 

SCHEM 
LOCATION 

2H 
9B 
11B 
8B 
108 
9C 
1 OC 
Sf2 
98 
108 
1 OL 
1 ON 
9E 
10E 
9C 
1 OC 
8C 
11C 
9F 
10E 
9F 
1 OF 
9F 
9F 
9G 
9F 
lffi 
6G 
6H 
1 OG 
8G 
6H 
8J 
9H 
9H 
10J 
55 
61 
5K 
4K 
7K 
5L 
6L 
5L 
4K 
6K 
4L 
7L 
6N 
4N 
5L 
6L 
8K 

8K . 
6N * 
5M 
5N 
6P 

SCHEM 
LOCATION 

1 C 
3C 
1 C 
3C 
I F  
3F 
8C 
11C 
8C 
11C 
8F 
11F 
5K 
6K 
bL 
6L 
5M 
6M 
7N 
4N 
8P 
7P 
3P 
4P 

18 
38 
18 
38 
2C 
3C 
2C 
2B 
28 
2E 
3E 
1C 
3C 
1 C 
4C 
2F 
3E 
2F 
3F 
2F 
2F 
2G 
2G 
3G 
6G 
5G 
1 G 
4G 
5H 
6H 
2J 
3H 
2H 

ASSEMBLY 

CIRCUIT 
NUMBER 

C114 
C115 
C116 
C124 
C125 
C126 
C130 
C133 
C164 
C165 
C174 
C175 
C176 
C180 
C198 
C202 
C215 
C220 
C225 
C232 
C235 
C239 
C240 
C241 
C242 
C243 
C245 
C246 
C247 
C248 
C536 
C537 
C538 
C539 
C540 
C545 
C547 
C561 
C562 

CR133 
CR136 
CR139 
CR183 
CR186 
CR189 
CR265 
CR266 
CR539 

J1 
J2 

L321 
L322 

P904 

Partfa1 A1 

ASSEMBLY A3 

BOARD 
LOCATION 

2H 
1 H 
2J 
1J 
1J 
1J 
2K 
4L 
3H 
2H 
2J 
2J 
2J 
3K 
3G 
2G 
3K 
8L 
1K 
1 OL 
1 OK 
11K 
11K 
8K 
9K 
9K 
8L 
8L 
8K 
9K 
6K 
6K 
5L 
5K 
3.J 
6L 
6K 
6K 
5K 

4L 
1K 
2J 
4L 
2K 
3.J 
9L 
9K 
5G 

I F  
1E 

1 OK 
1 OL 

1 OK 

diagrams 3, 4, 5, 6, 

A1 

SCHEM 
LOCATION 

2F 
3F 
2E 
2F 
3F 
3F 
2G 
6H 
9F 
1 OF 
9F 
1 OF 
1 OF 
9F 
11L 
1 ON 
5K 
8R 
7K 
7P 
4P 
6R 
5P 
5N 
4N 
7N 
7N 
6N 
5N 
4N 
6F 
9N 
5F 
7F 
9M 
6E 
5F 
6D 
5C 

5H 
3H 
3H 
7H 
8G 
8H 
8P 
3P 
7E 

3E 
5C 

3R 
7R 

4R 

also shown on 

BOARD 
LOCATION 

1 H 
1 H 
2H 
1 H 
2J 
1J 
3H 
3H 
3H 
2H 
3.J 
2J 
2K 
2K 
2K 
2K 
8K 
8L 
9L 
9K 
11K 
11L 
11K 
11K 

1H 
1 H 
1 H 
1H 
2H 
1 H 
1H 
1H 
1H 
2H 
1H 
2H 
1H 
2H 
1H 
2H 
1H 
1J 
1J 
2J 
1J 
2K 
2J 
1J 
5L 
4L 
2K 
1K 
4L 
3K 
1J 
2K 
1J 

CIRCUIT 
NUMBER 

0102 
0103 
0104 
0105 
0114 
0115 
01 52 
0 1  53 
0 1  54 
0 1  55 
0164 
0165 
0202 
0203 
0206 
0207 
0230 
0231 
0232 
0234 
0236 
0237 
0238 
0239 

RlOO 
R101 
R102 
R103 
R104 
R105 
R106 
RlO8 
R109 
R114 
R115 
R116 
R117 
R118 
R119 
R120 
R121 
R122 
R124 
R125 
R126 
R127 
R130 
R131 
R132 
R133 
R135 
R136 
R139 
R140 
R142 
R143 
R144 

7 and 6. 

BOARD 
LOCATION 

1K 
3H 
3H 
3H 
2H 
3H 
2H 
3H 
3H 
3H 
3F 
2F 
3H 
2H 
3H 
2H 
3H 
2H 
3H 
2H 
3.J 
2J 
3.J 
3.J 
3K 
3.J 
2J 
5L 
4K 
3K 
2K 
4L 
2J 
3K 
2J 
3K 
2K 
2K 
3K 
3L 
3L 
2L 
2L 
2L 
2K 
3K 
2K 
3K 
9L 
9K 
2L 
2L 
1L 
1 L 
8L 
8K 
8K 
11K 

CIRCUIT 
NUMBER 

CR534 
CR537 
CR538 

CIRCUIT 
NUMBER 

R145 
R150 
R151 
R152 
R153 
R154 
R155 
R156 
R158 
R159 
R161 
R162 
R164 
R165 
R166 
R167 
R168 
R169 
R170 
R171 
R172 
R174 
R175 
R176 
R177 
R180 
R181 
R182 
R183 
R185 
R186 
R189 
R192 
R193 
R194 
R195 
R202 
R203 
R204 
R206 
R207 
R212 
R213 
R215 
R216 
R217 
R218 
R219 
R220 
R221 
R222 
R223 
R225 
R226 
R232 
R233 
R235 
R237 

SCHEM 
LOCATION 

3P 
4R 
6N 
4M 
7M 
3P 
3P 
3P 
5P 
7R 
8P 
8P 
8P 
8P 
2G 
1 OG 
1 OP 
6N 
4N 
8P 
3P 
7P 
3P 
5P 
5N 
5G 
7F 
5G 
6G 
6E 
6E 
5F 
5F 
5G 
5D 
5D 
6D 

1G 
11G 
1 ON 
1 ON 
6F 
5F 
5E 
5E 
1 OM 
6G 
1 OM 
5C 

1B 
88 
5L 
6L 
5M 
6M 

CIRCUIT 
NUMBER 

R238 
R239 
R241 
R242 
R243 
R244 
R245 
R246 
R247 
R248 
R249 
R250 
R251 
R252 
R253 
R258 
R260 
R263 
R264 
R265 
R266 
R267 
R268 
R269 
R280 
R538 
R539 
R540 
R541 
R544 
R545 
R547 
R548 
R549 
R561 
R566 
R567 

U130 
U180 
U225 
U225 
U537A 
U537B 
U537C 
U537D 
U537 
U540A 
U540 
U560C 

W30 
W80 
W224 
W224 
W225 
W225 

PaflialA3 also shown on diagrams 1, 3, 4, 6 and 6. 

CIRCUIT 
NUMBER 

S545 
S550 

BOARD 
LOCATION 

1 OK 
1 OK 
8L 
8K 
8K 
1 OK 
9K 
9K 
11L 
38 
1 OL 
9L 
9L 
9L 
2K 
3K 
7L 
9L 
9K 
9L 
9K 
1 OL 
1 OK 
1 OK 
8K 
5L 
5K 
5L 
5K 
6K 
6K 
6K 
6K 
6K 
6K 
5K 
6L 

1J 
3.J 
1K 
1K 
6K 
6K 
6K 
6K 
6K 
5K 
5K 
5H 

1 G 
3G 
2L 
2L 
7K 
7K 

SCHEM 
LOCATION 

6A 
68 
78 

SCHEM 
LOCATION 

5A 
7A 

BOARD 
LOCATION 

28 
28  
28 

BOARD 
LOCATION 

2C 
28 

CIRCUIT 
NUMBER 

R113 
R123 
R163 
A173 

CIRCUIT 
NUMBER 

W1 
W2 
W2 

SCHEM 
LOCATION 

2D 
2E 
1 OD 
10E 

BOARD 
LOCATION 

1B 
1B 
1 C 
1 C 

SCHEM 
LOCATION 

2D 
5C 
9D 

BOARD 
LOCATION 

4A 
2A 
2A 



WAVEFORMS FOR DIAGRAM 2 

AC Waveforms 

VERTICAL MODE BOTH and CHOP 

Scans by ArtekMedia O 2006 
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VERTICAL 
OUTPUT 

AMPLIFIER 

6716-34 
VERTICAL PREAMP 6 OUTPUT AMPLIFIER @ 
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TRIGGER DIAGRAM 3 

Scans by Artekhledia O 2006 

CIRCUIT 
NUMBER 

R381 
R389 
R394 
R395 
R396 
R400 
R401 
R402 
R403 
R404 
R405 
R406 
R407 
R408 
R409 
R410 
R411 
R412 
R413 
R414 
R415 
R416 
R417 
R418 
R419 
R426 
R427 
R428 
R429 
R430 
R431 
R432 
R433 
R435 
R441 
R442 
R443 
R444 
R445 
R446 
R450 
R451 
R480 
R48 1 
R482 
R483 
R485 
R486 
R487 
R488 
R489 
R490 
R491 
R492 
R493 

ASSEMBLY 

CIRCUIT 
NUMBER 

C320 
C321 
C322 
C380 
C381 
C387 
C389 
C401 
C402 
C408 
C418 
C431 
C480 
C481 
C489 
C490 
C495 
C496 

CR300 
CR301 
CR302 
CR319 
CR344 
CR348 
CR349 
CR381 
CR417 
CR431 
CR450 
CR451 
CR452 

J3 

0370 
0371 
0400 
0401 
0410 
0411 
0412 
0415 
0450 
0451 
0452 
0453 
0465 
0487 
0488 
0489 
0490 

R300 
R301 
R302 

Parttal A1 

SCHEM 
LOCATION 

2D 
2E 
10 
10 
20 
2D 
1K 
1J 
1H 
5G 
5E 
5H 
5F 
5H 
5F 
5G 
3F 
3G 
4F 
4H 
5J 
5M 
61 
6L 
5K 
6K 
6L 
6K 
3K 
3L 
5L 
4J 
2K 
3J 
2J 
3J 
2J 
2H 
2H 
2J 
2G 
2H 
3C 
3D 
3D 
40 
40 
4D 
4C 
5D 
40 
5C 
4C 
5C 
50 
2G 

ASSEMBLY A3 

SCHEM 
LOCATION 

2F 
EC 
4M 
3M 
3H 
6F 
6G 
9F 
9G 
9H 
8E 
8H 
8J 
8J 
8F 
8F 
3E 
6E 
7D 
7D 
6D 
7C 
7C 
6C 
9G 
8D 
8D 
8D 
7C 
8C 
1 L 
9D 
9D 
7D 
4G 
4G 
5K 
5K 
7C 
8C 
4D 
8E 
7G 
7H 
7H 
7J 
7J 
7K 
6K 
7K 
8J 
7K 
8K ' 
7L 
8L 

BOARD 
LOCATION 

20 
3C 
2C 
2C 
20 
2C 
3E 
6D 
60 
4E 
4E 
3E 
4E 
3E 
4E 
4E 
4D 
4E 
5E 
5E 
3E 
2E 
3E 
2E 
3E 
3E 
2E 
2E 
3D 
3E 
3D 
3E 
3D 
3D 
3D 
3D 
3D 
4C 
3C 
3D 
4C 
4C 
30 
3C 
3C 
30 
30 
30 
30 
30 
20 
20 
20 
20 
20 
4C 

A1 

SCHEM 
LOCATION 

1K 
1J 
1H 
3G 
2F 
4C 
50 
6G 
1L 
8H 
6C 
8C 
2N 
7G 
7J 
9H 
7L 
7M 

1E 
2E 
2E 
4G 
4K 
20 
20 
50 
7D 
8D 
3D 
4D 
40 

60 

4C 
5C 
7F 
7G 
2F 
4C 
5C 
7D 
5L 
5J 
5H 
5E 
7E 
6K 
7K 
7L 
80 

I D  
3C 
10 

also shown on 

CIRCUIT 
NUMBER 

R426 

BOARD 
LOCATION 

3C 
20 
4D 
4D 
4C 
5C 
5C 
50 
6A 
6A 
30 
60 
60  
60 
60 
60 
3C 
4C 
40 
40 
40 
40 
40 
40 
6A 
30 
30 
30 
30 
4A 
6C 
40 
40 
3C 
3E 
3E 
2E 
2E 
50 
5A 
30 
4C 
5C 
60 
5C 
5C 
5C 
6C 
6C 
6D 
4C 
6D 
4C 
6C 
6C 

BOARD 
LOCATION 

3E 
5D 
60 
4C 
3C 
20 
20 
5C 
6C 
60 
40 
30 
5C 
6C 
4C 
6A 
6D 
6D 

3D 
2C 
2C 
4D 
3D 
20 
20 
20 
40 
3C 
3C 
3C 
30 

120 

2A 
2A 
50 
50 
3C 
30 
20 
40 
2E 
3E 
4E 
4E 
3C 
6C 
5C 
5D 
3A 

4K 
4K 
X 

dtagrams 2, 4, 5, 6, 

Parttal A3 also shown on dtagrams 1, 2, 4. 6 and 8. 

BOARD 
LOCATION 

CIRCUIT 
NUMBER 

R303 
R304 
R305 
R306 
R308 
R309 
R310 
R311 
R312 
R316 
R317 
R318 
R319 
R320 
R322 
R323 
R325 
R326 
R329 
R330 
R331 
R332 
R333 
R334 
R335 
R336 
R337 
R338 
R339 
R340 
R343 
R344 
R350 
R351 
R352 
R353 
R354 
R356 
R357 
R358 
R359 
R360 
R361 
R362 
R363 
R364 
R366 
R367 
R368 
R369 
R370 
R371 
R372 
R373 
R374 
R380 

7 and 8. 

SCHEM 
LOCATION 

7A 

CIRCUIT 
NUMBER 

R495 
R496 
R497 
R498 
R532 
R542 
R543 

U300A 
U300B 
U300C 
U300D 
U300 
U304A 
U304B 
U304 
U310A 
U310B 
U310C 
U310D 
U310E 
U310F 
U310 
U335A 
U335B 
U335C 
U335D 
U335E 
U335F 
U335 
U380A 
U380B 
U380C 
U380D 
U380E 
U415A 
U415B 
U4 15C 
U415D 
U415E 
U425A 
U425B 
U425 
U460A 
U460B 
U460C 
U460D 
U460E 
U460F 
U460 
U480A 
U480B 
U480C 
U480D 
U480 

CIRCUIT 
NUMBER 

BOARD 
LOCATION 

I F  

SCHEM 
LOCATION 

7L 
7M 
8M 
7M 
4G 
1 C 
30 

3E 
I D  
2C 
1 C 
2M 
2D 
3E 
2N 
4F 
5F 
4H 
4G 
5G 
4G 
1M 
41 
5K 
4L 
4L 
5L 
4K 
1M 
3H 
3M 
3J 
2J 
8D 
7D 
7E 
2G 
70 
9D 
70 
60 
2M 
8F 
9F 
8G 
8G 
9G 
8F 
1 N 
8L 
7M 
7H 
7J 
2M 

SCHEM 
LOCATION 

BOARD 
LOCATION 

6D 
6D 
6D 
6D 
8J 
4K 
4K 

20 
20 
20 
20 
20 
2C 
2C 
2C 
4E 
4E 
4E 
4E 
4E 
4E 
4E 
2E 
2E 
2E 
2E 
2E 
2E 
2E 
3C 
3C 
3C 
3C 
3C 
40 
40 
40 
40 
40 
3A 
3A 
3A 
50 
50 
50 
50 
50 
50 
50 
5C 
5C 
5C 
5C 
5C 

CIRCUIT 
NUMBER 

W3 

BOARD 
LOCATION 

SCHEM 
LOCATION 

6A 

BOARD 
LOCATION 

4D 

CIRCUIT 
NUMBER 

SCHEM 
LOCATION 



WAVEFORMS FOR DIAGRAM 3 

AC Waveforms 

VOLTSIDIV 0.1 V 
AC-GND-DC AC 
SECIDIV 5ctS 

Input signal 4-division, 50 kHz reference sine wave 

Scans by ArtekMedia O 2006 
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WAVEFORMS FOR DIAGRAM 4 

AC Waveforms for 4E through 4N 

VOLTSIDIV 0.1 V 
AC-GND-DC AC 
SECIDIV 5rs 

Input signal 4-division, 50 kHz reference sine wave 

o v .  Q 

Scans by ArtekMedia O 2006 



SWEEP LOGIC DIAGRAM 4 

Scans by ArtekMedia O 2006 

BOARD 
LOCATION 

6H 
4H 
4H 
4H 
4H 
4H 
5J 
5J 
5J 
5K 
4J 
41 
4J 
41 
41 
5H 
5H 
5H 
5H 
4J 
4J 
41 
4H 
4H 

6J 
18 
5G 
5G 

BOARD 
LOCA'rION 

4K 
5K 
5H 
5H 
5K 
6K 
6H 
6J 
6H 
5J 
5H 
6G 
5G 
4J 
41 
3.l 
41 
5K 
4H 
5H 
5H 
4G 
4H 
4H 
4H 
4H 
4H 
4G 

6H 
6H 

SCHEM 
LOCATION 

7H 
5H 
6J 
2D 
4G 
4E 
6J 
6K 
5K 
2C 
2E 
4K 
4L 
7E 
7F 
7F 
7G 
6E 
7C 
88 
88 
78 
7J 
7K 
7K 
7K 
7K 
7L 

4D 
6C 

Pamal A1 also shown on dlagrams 2, 3, 5, 6, 7 and 8. 

ASSEMBLY A3 

CIRCUIT 
NUMBER 

R552 
R553 
R554 
R555 
R556 
R557 
R560 
R562 
R563 
R564 
R565 
R570 
R571 
R572' 
R573 
R574 
R576 
R579 
R581 
R582 
R583 
R584 
R585 
R586 
R587 
R588 
R589 
R590 

U500A 
U500B 

ASSEMBLY A1 

CIRCUIT 
NUMBER 

U500 
U520A 
U520B 
U520C 
U520D 
U520 
U530A 
U530B 
U530 
U540B 
U550A 
U550B 
U550C 
U550D 
U550 
U560A 
U560B 
U560D 
U560E 
U570A 
U570B 
U570 
U580A 
U580B 

W500 
W590 
W 0 1  
W701 

SCHEM 
LOCATION 

1F 
4D 
4E 
4F 
7D 
1 G 
3F 
3H 
1H 
3G 
6J 
5H 
4F 
7G 
1H 
6J 
6K 
1E 
5C 
7E 
6G 
1J 
7J 
78 

58 
7L 
3L 
58 

SCHEM 
LOCATION 

18 
28 

SCHEM 
LOCATION 

3.l 
3.l 

48 
58 
58 
6C 
2C 
3C 
6E 
3H 
6C 
68  
68 
4C 
4C 
4F 
4D 
5G 
7C 
7C 
6G 
3D 
3G 
3H 
4J 
4J 
41 
3.l 
6J 
6G 

CIRCUIT 
NUMBER 

Q535 
Q536 

R501 
R502 
R503 
R504 
R505 
R506 
R508 
R512 
R515 
R517 
R518 
R520 
R521 
R522 
R523 
R524 
R525 
R526 
R530 
R531 
R532 
R533 
R534 
R535 
R536 
R537 
R550 
R551 

BOARD 
LOCATION 

2F 

CIRCUIT 
NUMBER 

DS560 

Partla1 A3 also shown on dragrams 1 ,  2, 3, 6 and 8. 

CHASSIS MOUNTED PARTS 

BOARD 
LOCATION 

5J 
5J 

5H 
5H 
5H 
6H 
6J 
6J 
5J 
6K 
6K 
6H 
6H 
5J 
5H 
5J 
5H 
5K 
4J 
41 
6J 
6K 
6J 
5J 
5K 
5J 
41 
6J 
41 
41 

BOARD 
LOCATION 

6H 
5H 
6H 
6J 
6H 
4 H 
41 
5J 
41 
5H 
5G 
4G 
41 
5G 
6G 
4G 
4H 

5H 
4G 
6H 
5G 
4G 
4H 
4G 

1 F 
18  
18 
1 A 

CIRCUIT 
NUMBER 

C500 
C501 
C503 
C505 
C506 
C520 
C525 
C530 
C550 
C554 
C555 
C560 
C570 
C571 
C572 
C584 
C587 

CR521 
CR530 
CR540 
CR571 
CR584 
CR588 
CR589 

J1 
J5 
J5 
J6 

BOARD 
LOCATION 

4A 
4E 

ClRCLllT 
NUMBER 

W1 
W5 

CIRCUIT 
NUMBER 

S505 

SCHEM 
LOCATION 

1F 
48 
6C 
3C 
3D 
1 G 
7D 
1H 
1J 
1D 
2D 
6L 
1 K 
4L 
3K 
7 8  
7J 

4C 
2D 
2D 
4L 
78 
7K 
7L 

18  
2C 
6L 
5L 

SCHEM 
LOCATION 

28 

SCHEM 
LOCATION 

6M 

CIRCUIT 
NUMBER 

W5 
W6 

BOARD 
LOCATION 

2F 

CIRCUIT 
NUMBER 

ClRCLllT 
NUMBER 

J590 

CIRCUIT 
NUMBER 

SCHEM 
LOCATION 

6L 
6L 

SCHEM 
LOCATION 

SCHEM 
LOCATION 

7L 

BOARD 
LOCKrION 

4E 
4F 

SCHEM 
LOCATION 

BOARD 
LOCATION 

CHASSIS 

BOARD 
LOCATION 

BOARD 
LOCATION 

CIRCUIT 
NUMBER 

SCHEM 
LOCATION 

BOARD 
LOCATION 
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Figure 9-10. A4-Mains Input board. 

INPUT BOARD 

Static Sensitive Devices 
See Marntenance Secbon 

COMPONENT NUMBER EXAMPLE 

I Comwnent Number 1 

I Assembly J 1 L 
Number Subassembly i:,::, 

Number (,I used) 
I I 

Chassls mounted companents have no Assembly Number 
prefix-see end of Replaceable Electr~cal Parts List 

Scans by ArtekMedia O 2006 



A4-MAINS INPUT BOARD 

Scans by ArtekMedia O 2006 



FRONT PANEL CONTROLS DIAGRAM 6 

""Not in Electrical Parts Llst 

ASSEMBLY A1 

Scans by ArtekMedia O 2006 

BOARD 
LOCATION 

128 
1 B 

CIRCUIT 
NUMBER 

J 1 
J2 

CIRCUIT 
NUMBER 

J3 
J5 

Partial A1 also shown on diagrams 2, 3, 4, 5, 7and 8. 

ASSEMBLY A2 

CIRCUIT 
NUMBER 

J6 

SCHEM 
LOCATION 

38  
3L 

SCHEM 
LOCATION 

18 
28  

BOARD 
LOCATION 

I F  
1E 

SCHEM 
LOCATION 

5L 

BOARD 
LOCATION 

58  
5D 

CIRCUIT 
NUMBER 

R3 
R53 

CIRCUIT 
NUMBER 

AT1 
AT5 1 

PartialA2 also shown on diagrams 1, 5 and 8. 

ASSEMBLY A3 

BOARD 
LOCATION 

1A 

SCHEM 
LOCATION 

2L 
2L 

BOARD 
LOCATION 

56  
5D 

SCHEM 
LOCATION 

2L 
2L 

BOARD 
LOCATION 

CIRCUIT 
NUMBER 

CIRCUIT 
NUMBER 

C2 
C52 
C377 
C378 
C383 
C392 

CR401 
CR534 
CR537 
CR538 

DS370 
DS370 
DS560 

CIRCUIT 
NUMBER 

CIRCUIT 
NUMBER 

J7 

SCHEM 
LOCATION 

PartialA3 also shown on diagrams 1. 2. 3, 4 and 8. 

SCHEM 
LOCATION 

1J 
3J 
BJ 
8H 
7K 
7K 

5G 
3F 
3G 
2E 

6K 
BE 
6K 

BOARD 
LOCATION 

2A 

48 
48 
4C 
4C 
3C 
2C 
2D 
2C 
1B 
18 
1 C 
1 C 
3A 
3F 

SCHEM 
LOCATION 

SCHEM 
LOCATION 

58 

SCHEM 
LOCATION 

7J 
8H 
8H 
8K 
4C 
7C 
1E 
1E 
BE 
8D 

5E 
1K 
3K 
1 C 

CIRCUIT 
NUMBER 

R377 
R378 
R379 
R363 
R426 
R726 
R8OO 
RE02 
R966 
R967 

S90 
S101 
S201 
S390 

BOARD 
LOCATION 

BOARD 
LOCATION 

2D 

BOARD 
LOCATION 

4C 
4C 
2E 
2E 
4E 
2F 

2F 
28 
28  
28 

4A 
4A 
2F 

BOARD 
LOCATION 

2F 
2E 
2E 
4F 
1 F 
1 E 
2A 
1 A 
3A 
2A 

2C 
38  
3C 
2A 

CIRCUIT 
NUMBER 

J987*' 

R2 
R4 
R52 
R54 
R84 
R89 
R92 
R94 
R113 
R123 
R163 
R173 
R365 
R376 

SCHEM 
LOCATION 

86  

1J 
1J 
3J 
3J 
6E 
5D 
5C 
5C 
2D 
2D 
2D 
2C 
8F 
8J 

CIRCUIT 
NUMBER 

S392 
S401 
S460 
S505 
S545 
S550 
S555 
S601 

W 1 
W2 
W3 
W5 
W6 
W7 

SCHEM 
LOCATION 

7J 
5G 
4D 
4K 
2H 
2G 
4H 
7F 

1 C 
2C 
3C 
3L 
6L 
5C 

BOARD 
LOCATION 

3F 
2F 
1 F 
2F 
2C 
28 
3F 
2E 

4A 
2A 
4D 
4E 
4F 
3D 
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J987 

TO THE TRACE - 
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I2H1 

tB.6Vi  
R907 
200 

R906 
4 7K 

R$62 

w 
05370 

POWER ON 

1 EXT INPUT OR 

I 

6716-38 
2205 FRONT PANEL CONTROLS @ i 

! 
i 



2205 Service 

WAVEFORMS FOR DIAGRAM 7 

AC Waveforms 

SECIDIV 

1 VOLT PER DIVISION EQUALS 1 AMP PER 
DIVISION FOR WAVEFORMS 71 AND 7J 

I -- -- 
i i ' ---r---- 1 

1 VOLT PER DIVISION EQUALS 1 AMP PER 
DIVISION FOR WAVEFORM 7F 
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POWER SUPPLY, Z-AXIS, 81 CRT DIAGRAM 7 

"Not In Electrical Parts Ust 

Scans by ArtekMedia O 2006 

MORE 0 

SCHEM 
LOCATION 

8H 
9H 
7H 
6K 
6F 
7H 
1 OH 
7G 
6E 
6J 
6E 
5C 
4. 
3E 
6J 
6D 
6E 
5E 
2J 
5E 
6D 
5D 
6D 
6D 
7D 
1 OM 
1 OM 
1 OM 
5K 

5K 

8F 
9F 
8D 
8F 
7G 

9G 
9D 
5F 
5F 
6E 
5D 
7D 

9M 
2L 
6B 
9E 
1 OF 
10E 
10E 
7K 
8K 
5G 
5J 
8M 
8M 
9M 
9M 
7M 

CIRCUIT 
NUMBER 

R946 
R947 
R948 
R949 
R955 
R956 
R957 
R958 
R970 
R971 
R972 
R977 
R978 
R979 
R980 
R981 
R982 
R983 
R984 
R984 
R985 
R986 
R987 
R988 
R989 
R990 
R991 
R992 
RQ95 

T902 

U910A 
U910B 
U920 
U930 
U940 

VR915 
VRQ25 
VR932 
VR933 
VR982 
VR985 
VR988 

W90 
W8Q3 
W903 
W920 
W921 
W925 
W926 
W947 
W948 
W951 
W976 
W984 
W985 
W987 
W989 
WQ91 

BOARD 
LOCATION 

8A 
98 
8B 
1 OF 
110 
88 
98 
88 
10C 
8C 
QD 
Qc 
1 OG 
7J 
8C 
9D 
Qc 
Qc 
Qc 
Qc 
Qc 
92 
9D 
9D 
9D 
6E 
8E 
Qc 
9E 

9D 

10C 
10C 
11C 
108 
7A 

11D 
1 0C 
100 
100 
9D 
gC 

Qc 

6D 
9G 
Qc 
10C 
11D 
1 0C 
10C 
88 
88 
1 OA 
1 OF 
6E 
6E 
6D 
6C 
6D 

SCHEM 
LOCATION 

1E 
3F 
4F 
3E 
3E 
3F 
2F 
2G 
3F 
2F 
2F 
1G 
3H 
3H 
4H 
4. 
3J 
3H 
2J 
2H 
4K 
3K 
3K 
3K 
3J 
3J 
2J 
2J 
2J 
2J 
5B 
5B 
5B 
8H 
8G 
8F 
8F 
8E 
9G 
9G 
9G 
9G 
1 OF 
9F 
9F 
9D 
8D 
8D 
8E 
7F 
7F 
7F 
6G 
5F 
7F 
7G 
7H 
6J 
6J 
7H 
8H 
W 
a 

CIRCUIT 
NUMBER 

R832 
R834 
R834 
R835 
R836 
R840 
R841 
R842 
R843 
R844 
R845 
R849 
R850 
R851 
R852 
R853 
R854 
R855 
R858 
R860 
R870 
R871 
R874 
R875 
R888 
R889 
RE90 
R891 
R8Q2 
R894 
R8Q9 
R900 
R901 
R910 
R911 
R912 
R913 
R914 
R915 
R916 
R917 
R918 
R919 
R920 
R922 
R926 
R927 
R928 
R929 
R930 
R931 
R932 
R933 
R934 
R935 
R936 
R93Q 
R940 
R941 
R942 
R943 
R944 
R945 

BOARD 
LOCATION 

7H 
7J 
7J 
7J 
7J 
8H 
8H 
8G 
7J 
tu 
8J 
8J 
8F 
6E 
6E 
8G 
8G 
6E 
10G 
10G 
6F 
7G 
7G 
7G 
8G 
8G 
8G 
9G 
9G 
9G 
.?A 
2A 
6A 
9B 
10C 
10C 
10C 
11C 
11D 
10D 
10D 
11D 
1 0C 
1 0C 
10C 
11C 
11C 
11D 
11C 
118 
118 
118 
108 
100 
110 
9B 
8B 
8B 
8B 
8A 
88 
QB 
98 

BOARD 
LOCATION 

8A 
8C 
8A 
108 
100 
10E 
11E 
9D 
9D 
9F 
9E 
9E 
9E 
8C 
8C 
8C 
8C 
QE 
9E 

1OG 
10G 

9B 
7B 
8C 
7E 

9G 
9G 
9G 
7F 

6G 
5H 
4G 
7H 
8H 
8J 
8H 
8H 
1 OA 
1 OA 
100 
8C 
8A 
8A 
9B 
9A 
9A 
9D 
9C 
9D 

5G 
6G 
80 
6G 
6G 
2D 
6G 
6G 
7H 

ASSEMBLY 

CIRCUIT 
NUMBER 

C824 
C828 
C832 
C834 
C835 
C845 
C847 
C849 
C851 
C853 
C854 
C855 
C87 1 
C875 
C893 
C901 
COO2 
C914 
C915 
C920 
C925 
C930 
C932 
C933 
C935 
C94 1 
C942 
C943 
C945 
C946 
C952 
C974 
C976 
C979 
C980 
~ 9 8 2  
C983 
C984 
C985 
C986 
C987 
CQ88 
C989 
C990 
C991 
C992 

CR817 
CR818 
CR820 
CR824 
CR825 
CR827 
CR828 
CR829 
CR840 
CR845 
CR851 
CR853 
CR854 
CR855 
CR933 
CR941 

Partial A1 

BOARD 
LOCATION 

6G 
7J 
8H 
7J 
tu 
8J 
8J 
8J 
7F 
8G 
8G 
9G 
6F 
7G 
9H 
6A 
2A 
11C 
1 OD 
11D 
11C 
110 
100 
100 
100 
88 
8C 
88 
9B 
9B 
88 
7J 
11G 
11G 
10E 
1 OD 
7E 
8F 
8E 
78 
7B 
7C 
7C 
8E 
7D 
6E 

6H 
6G 
6G 
7H 
7H 
7J 
7J 
7H 
8J 
BJ 
8F 
8G 
9G 
9G 
100 
8C 

diagrams 2, 3, 4, 5, 

A1 

SCHEM 
LOCATION 

3D 
3E 
1E 
4F 
3F 
3F 
2G 
1G 
4H 
4. 
3J 
2G 
4L 
3K 
2L 
5B 
5B 
8E 
9G 
1OF 
9E 
7F 
5E 
6G 
6G 
7H 
8J 
7J 
9H 
€L 
7E 
3E 
5. 
4. 
5K 
6E 
8L 
8L 
8L 
QL 
9M 
9L 
9M 
7L 
7L 
10M 

2C 
2D 
3D 
1 E 
1 E 
2E 
3E 
2E 
3F 
2F 
3H 
3H 
2J 
2H 
7G 
8K 

also shown on 

ClRCLllT 
NUMBER 

CR942 
CR945 
CR946 
CR947 
CR950 
CR975 
CR976 
CR980 
CR981 
CR982 
CR983 
CR984 
CR985 
CR986 
CR987 
CR988 
CR989 
CR990 
CR991 

DS856 
DS858 

L950 
L986 
L988 
L990 

P900" 
P901" 
P902" 
P903" 

0804 
0817 
0818 
0825 
0829 
0835 
0840 
0845 
0932 
0933 
0935 
0939 
0941 
0942 
0943 
0945 
0946 
0982 
0985 
0988 

R804 
R805 
R818 
Re19 
R820 
RE22 
R823 
RE25 
R830 

6 and 8. 

SCHEM 
LOCATION 

8J 
8K 
8J 
5K 
5H 
5K 
5K 
6F 
6E 
7L 
8L 
8L 
8L 
9L 
9K 
9K 
9L 
7K 
7K 

2H 
2H 

5H 
9L 
9L 
7L 

5L 
4L 
4L 
4L 

3C 
2C 
3C 
1 D 
2E 
3F 
3G 
2G 
6F 
5G 
7G 
6H 
7J 
7J 
9H 
BJ 
a 
6E 
6E 
6D 

3C 
2C 
2D 
1C 
2D 
3D 
3D 
I D  
2E 



POWER SUPPLY, Z-AXIS, & CRT DIAGRAM 7 (CONT) 
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ASSEMBLY A4 

CIRCUIT 
NUMBER 

C900 
C903 
C904 
C905 
COO7 

CR901 
CR902 
CR903 

SCHEM 
LOCATION 

6C 
9B 
9C 
88 
78  

78  
78  
78  

CHASSIS MOUNTED PARTS 

BOARD 
LOCATION 

2D 
3C 
3 0  
3B 
1C 

1 D 
1C 
1 C 

CIRCUIT 
NUMBER 

P902 
P906 
PO10 

CIRCUIT 
NUMBER 

CR904 

F901 

FS901 

J901 
J902 

SCHEM 
LOCATION 

7A 
3L 
2M 

SCHEM 
LOCATION 

78  

9B 

98 

1 OB 
78  

BOARD 
LOCATION 

CHASSIS 
CHASSIS 
CHASSIS 

BOARD 
LOCATION 

1 C 

1A 

1A 

2A 
28 

ClRCLllT 
NUMBER 

R983 

CIRCUIT 
NUMBER 

L901 
L902 

0900 

R902 
R903 
R904 

SCHEM 
LOCATION 

2L 

SCHEM 
LOCATION 

98 
98 

6B 

78 
6C 
6B 

BOARD 
LOCATION 

CHASSIS 

BOARD 
LOCATION 

3C 
1 B 

I D  

1 0  
1 0  
1 0  

CIRCUIT 
NUMBER 

T901 

ClRCLllT 
NUMBER 

R905 
R906 
R907 

S901 
S902 

W903 

SCHEM 
LOCATION 

7A 

SCHEM 
LOCATION 

68 
78  
78 

9C 
8C 

6B 

BOARD 
LOCATION 

CHASSIS 

BOARD 
LOCATION 

I D  
1D 
1 C 

4C 
4A 

1 D 

CIRCUIT 
NUMBER 

V900 

SCHEM 
LOCATION 

1N 

BOARD 
LOCATION 

CHASSIS 
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R489 
TRIG SENSITIVITY 

R395 RE51 R870 
X AXIS GAIN GRID BIAS ASTlG 

R145 
CH 1 GAlN 

P * m P m  - 0 - 0 0  
N N N N N  

0 0, 

(L eCLLL@z 

m  m 
z 2; 

N 

R 1 8 5  
R 1 7 7  C 2 1 5  / 

R140 
CHOP-SW 

B AL R195 
CH 2 GAlN 

RE71 
GEOM 

m m - 
~ m m  $ m m m m r m  N 
m m m  2 m m m m m  m  

* * *  * * * + *  * e m  N " '*** U N 
0LYrnz 'Y X U =  ZCLLU@z = = D L  R 4 8 1  

"' m 
m  0 

C241 
HF COMP 

R241 
HF COMP 

C243 
HF COMP 

C242 
HF COMP 

Figure 9-12. Ad Figure 9-11. Adjustment locations of Al-Main board component view. 
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R145 
CH 1 GAlN 

R338 
TRIG OFFSET BAL 

2205 Service 

R 1 0 3  
R l 0 8  
R : 0 9  
R 1 0 2  
R I Z O  
R:14 
C . 1 4  

m K l r 4  - 
R i S Z  R : 5 3  R 1 8 1  

r eor-O - 0 - 0 0  

p R l 5 1  R 1 5 8  g 0  N N N N N  

r RISC N ~ 1 5 9  o m 
IL (LZILE 

~ 1 5 6  2 P i 5 2  (L u 1 8 0  2 * R140 
R 1 5 4  o R : 7 0  u g z  CHOP-SW 
R 1 6 6  e R 1 6 4  + N 
R 1 6 8  C I S 4  'D R 1 8 G  R 1 8 5  - - / BAL 

0 C R ! 8 9  

R195 
CH 2 GAlN 

C243 
HF COMP 

C242 
HF COMP 

R916 
-8.6 V, 

ADJ 

- 
ma, o 
r-", a 
m m  m K C  [L 

(D m  
P r 
m m  R 7 9 S  R 7 8 5  
U U 

m c a r  m  m m m r m  
r c m m  m  r m m m m  
r r  r r  r rrrrr 
eL10IL IL (LeuILe 

671 6-28 

Figure 9-12. Adjustment locations of Al-Main board circuit view. 1-Main board component view. 



R33 R777 R782 
CH 1 VAR R83 R736 W752 R722 X I 0  MAG MAG 

B AL CH 2 VAR BAL X OFFSET +22 V UNREG 0.1 fis TIMING GAIN REG 

R744 C703 
X I  GAlN 0.1 fis TIMING 

Figure 9-13. A2-TirnebaselAttenuator board adjustment locations. 
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R84 
CH 2 INVERT 

BAL 

Figure 9-14. A3-Front Panel board adjustment location. 
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Section 10 - 2205 Service 

REPLACEABLE 
MECHANICAL PARTS 

PARTS ORDERING INFORMATION 

Replacement parts are available from or through your b- 
cal Tektronix, Inc. Field.Office or representative. 

Changes to Tektronix instruments are sometimes made 
to accommodate improved components as they become 
available, and to give you the benefit of the latest circuit im- 
provements developed in our engineering department. It is 
therefore important, when ordering parts, to include the fol- 
lowing information in your order: Part number, instrument 
type or number, serial number, and modification number if 
applicable. 

If a part you have ordered has been replaced with a new 
or improved part, your local Tektronix, Inc. Field Office or 
representative will contact you concerning any change in 
part number. 

Change information, if any, is located at the rear of this 
manual. 

ITEM NAME 

In the Parts List, an item Name is separated from the 
description by a colon(:). Because of space limitations, an 
ltem Name may sometimes appear as incomplete. For fur- 
ther ltem Name identification, the U.S. Federal Cataloging 
Handbook H6-1 can be utilized where possible. 

FIGURE AND INDEX NUMBERS 

Items in this section are referenced by figure and index 
numbers to the illustrations. 

INDENTATION SYSTEM 

This mechanical parts list is indented to indicate item re- 
lationships. Following is an example of the indentation sys- 
tem used in the description column. 

1 2 3 4 5  Name & Description 

Assembly and/or Component 
Attaching parts for Assembly and/or Component 

END AmACHING PARTS 

Detail Part of Assembly and/or Component 
Attaching parts for Detail Part 

END ATLACHING PARTS 

Parts of Detail Part 
Attaching parts for Parts of Detail Part 

END ATLACHING PARTS 

Attaching Parts always appear in the same indentation 
as the item it mounts, while the detail parts are indented to 
the right. Indented items are part of, and included with, the 
next higher indentation. 

Attaching parts must be purchased separately, un- 
less othemlse specified. 

ABBREVIATIONS 

Abbreviations conform to American National Standards 
Institute YI.1 

Scans by ArtekMedia O 2006 



Rep1 a c e a b l e  k c h a n i c a l  P a r t s  - 2 2 0 5  S e r v i c e  

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 

Mfr . 
Code 

01536 

TKOEC 

TKOEH 

TKO W 

TKOEL 

TKOEO 

TKOES 

TKOET 

Hanuf- Address 
TMTRON INC 
CAMCAR DIV 1818 CtRISTINA ST 
SEMS PRODLCTS UNIT 
R I C K 0  PLASTIC CO 5825 N TRIPP AVE 
NELSON NAME PLATE CO 3191  CASITAS 
FREEWAY CORP 9301  AUEN DR 
AMPHENOL CADRE 
DIV BUNKER RAMO CORP 
COOPER BELDEN ELECTRONIC MIRE AND CA NU N ST 
SUB OF COOPER INDUSTRIES IK 
STIMPSON CO INC 9 0 0  SYLVAN AVE 
SCHLRTER INC 1016 CLEGG COURT 
COOPER BELOEN ELECTRONICS WIRE AND C 2000 S BATAVIA AVE 
SUB OF COOPER INDGTRIES INC 
BUSSMANN 1 1 4  OLD STATE RD 
DIV  OF COOPER INDUSTRIES IK: PO BOX 14460  
FISCHER SPECIAL MFG CO 111 INNSTRIAL RD 
LInELFUSE IK: 8 0 0  E NORTMST MJY 
SUB TRACOR IK: 
I L L I N O I S  TOOL WORKS INC ST CHARLES ROAD 
SHAKEPROOF DIV 
TEKTRONIX INC 14150  SU KARL BRAUN DR 

PO BOX 5 0 0  
WICKMAN CORP THE 
MICRODOT MFG INC 
GREER-CEMRAL DIV 
ELCO INDUSTRIES IK: 
MICRODOT MFG INC 
CENTRAL SCREW-KEENE OIV 
TEXTRON INC 
CAMCAR DIV 
JERMYN DISTRIBLITION 
VESTRY ESTATE 
RS COMPONENTS LTD 
FELLER 

BADGLEY MFG CO 
PORTLAND SCREW CO 
GERCME CORP 

CARON ENG. SERVICE 

HARLOW SPRINGS 
1 + 2 ROYDONBURY IND EST 
THE PINNACLES 
IMP WORKS 

MOLBRY LTD 

PLANET J I G  & TOOL 

SMALL WWER W H I N E  CO 
INDUSTRIAL ESTATE 
UARTH INTERNATIONAL 
CHARLWDS BUSINESS CENTER 
MORELLIS Q & D PLASTICS 
PARSONS MFG CORP 
PATELEC-CEM (ITALY) 
TRIQJEST CORP 

10325 CAPITAL AVE 
3 2 2 1  U B I G  BEAVER RD 

1101  SPMUELSON RD 
149 EMERALD ST 

600  18TH AVE 

OTFDRD ROAD 
SEVENOAKS 
PO BOX 9 9  
7 2  V e r o n i c a  Ave  
Unit 4 
1620 NE ARGYLE 
6520  N BASIN 
OLIVER RD 
PO BOX 1089 
10-11 STATION CLOSE 
POllERS BAR 
HARLOW 

ESSEX ROAD 
HODDESDDN 
HOLLAND WAY 
BLANDFORD 
BAKER STREET 
HIGH WYCOMBE 
BATH ROAD 
CHIPPENHAM 
CWLW(XIDS ROAD 

1812 16-TH AVE 
1055  OBRIEN 
10156 TORINO 
3000  L N I S  AND CLARK WY 

C i t y .  S t a t e .  Zip Code 

WKFORD I L  61108 

CHICAGO I L  60646-6013 
LOS ANGELES CA 90039-2410 
CLEVELAND OH 44125-4632 
LOS GATOS CA 

RICHMOND I N  47374 

BAYPORT NY 11705-1012 
PETALLHA CA 94952-1152 
GENEVA I L  60134-3325 

ST LOUIS K) 63178 

COLD SPRING KY 41076-9749 
DES PLAINES I L  60016-3049 

ELGIN I L  60120 

BEAVERTON OR 97077-0001 

04K PARK M I  48237-3103 
TROY M I  48098 

ROCKFWO I L  61101 
KEENE NH 03431-3628 

ROCKFORD I L  61108-5181 

KENT ENGLANO 

CORBY NORTHANT; NN17 9RS ENGLAND 
S u m e r s e t  NJ 08873 

PORTLAND OR 97211  
PORTLAND OR 97217-3920 
MIONTOWN PA 15041 

HERTS ENGLAND 

ESSM ENGLAND 

HERTS ENGLANO 

DDRSEl ENGLAND 

BUCKS ENGLANO 

UILTSHIRE ENGLAND 

EAST GRINDSTEAD ENGLAND 

FOREST GROVE OR 97116  
MENLO PARK CA 94025  
VAICEMALLO 62/45S ITALY 
VANCOWER WA 98661-2999 

REV JAN 1990 
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R e p l a c e a b l e  M e c h a n i c a l  P a r t s  - 2 2 0 5  S e r v i c e  

Fig. & 
I n d e x  
ND. 

1-1 

-2 

- 3  
-4 
-5 
- 6  
-7 
-8 
-9 
-10 
-11 

-12 
-13 
-14 
-15 
-16 

-17 
-18 
-19 
-20 
-21 
-22 

-23 

T e k t r m i x  
P a r t  ND. 

426-1765-02 

S e r i  a1  / M 1  y b. 
E f f e c t i v e  Ibcant Q ~ Y  

1 

w. 
coA3 Mr. Partwo. 

TK2165 ORDER BY DESCR mAME .CRT: WLYCARBONATE ,GRAY 
ATTACHING PARTS 

SCREW,WINE:6-32 X 0.875 PNH.SST 
END ATTACHING PARTS 

SHLD. 1MPLOSION:FILTER. BLUE 2211/2213/2215 
CUSHION, CRT: POLYURETHANE 
KNOB:GRAY.lM X 1M H 
MTENSION SMFT:8.805 L,W/KNOB, PLASTIC 
BUSHING.SH4FT:0.15 I D  X 0.488 L.PLSTC 
PUSH BUTTON :BMK,OFF 
MTENSION SMFT:10.818 L X 0.187 SQ,NYL.BLK 
DIAL,CONTROL:32WI X 3.75MM.W 1 THRU 5 0  
WASHER,FLAT:9.4MM I D  X 1 2 . M  OD X 2 m  THK, 
ALUMINUM 
KNOB:GRAY,CAL W/ARROW,l(m X 2 M  X 1 2 M  H 
DIAL,CONTROL:3M X 3.7YM,MKD 2 X LINES 
PUSH BUTTON:GRAY,4.45M.1 X 7.75H.1 X 
TERM,FEEDTHRU: (SEE 5590 REPL) 
CONN, RCPT , ELEC:BNC, FEMALE 
(SEE J100,J151,J300 REPL) 
TERMINAL.LUG:0.391 10,LKKING.BRS CD PL 
SUBPANEL, FRONT: 
PANEL, FRONT: 
MRKER. 1DENT:MARKED VOLTAGE/FUSE SELECT 
W K E R ,  IDENT: MARKED CAUTION 
COVER,REAR: 

ATTACHING PARTS 
SCR ,ASSEM WSHR: 6-32 X 1.25, PNH. STL, TORX 

END ATTACHING PARTS 
RTNR, POWER CORD: POLYCARBONATE GRAY 
FOOT, REAR COVER: B M K .  PLASTIC 
CABIN€i,SCOPE: 

ATTACH1 NG PARTS 
SCR.ASSEM \JSHR:6-32 X 0.375,PNH.STL CD PL, 
TORX T I 5  

END ATTACHING PARTS 
HANDLE, CARRYING: 

ATTACHING PARTS 
SCREW,TPG,TF:8-16 X 0.562 L. PLASTITE, SPCL 

HO 
END ATTACHING PARTS 

SPRING,HLCPS:0.71 OD X 12.OMM L,OPEN ENDS 

86113 ORDER BY DESCR 

80009 337-2775-00 
80009 348-0660-00 
TKOEJ ORDER BY DESCR 
80009 384-1575-00 
TK2165 ORDER BY DESCR 
80009 366-1480-03 
TK2165 ORDER BY DESCR 
TKDEJ ORDER BY DESCR 
TKDEL ORDER BY DESCR 

TKOES ORDER BY DESCR 
TKOEJ ORDER BY DESCR 
TKDW ORDER BY DESCR 

12327 ORDER BY DESCR 
TKOEJ ORDER BY DESCR 
80009 333-3565-00 
80009 334-7234-00 
80M)9 334-7088-00 
80009 200-3335-01 

01536 ORDER BY DESCR 

TK2165 ORDER BY DESCR 
TKOEJ ORDER BY DESCR 
TKOEO ORDER BY DESCR 

TKDEJ ORDER BY DESCR 

93907 225-38131-012 

TKOEH ORDER BY DESCR 

REV AN 1990 
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D&itally Remastered by ArfekMedia @ 2002-2036 

2205 Service 



D~ita l ly  Remastered by ArfekMedia O 2002- 2036 

2205 Service 



Replaceable Mechanical Parts - 2205 Service 

Fig. & 
Index Tektmix  S e r i a l / M I y  No. 
No. PartNo. Effective Dswrt 

2-1  441-1752-01 

12345 Hme&Oescriution 

CHASSIS,SCOPE:mM 
ATTACHING PARTS 

SCREW,MACHINE:6-32 X 0.312.FLH.100 DEG,STL 
SCREW.TPG.TR:6-32 X 0.437 TAPTITE,PNH,STL 

END ATTACHING PARTS 
SHIELD, ELEC:CHl,CHZ SEPARATION 
BRKT . CRT SPRT : REAR 

ATTACHING PARTS 
SCR.ASSM WSHR:6-32 X 0.375,PNH,STL CD PL, 
TOM T15 

END ATTACHING PARTS 
SPRING,GROLIND:CRT SHIELD 
MOUNT,RESILIENT:CRT.REAR 
SKT,PL-IN ELEK:CRT.14 PIN.CABLE ASSY 
(SEE A l p 9 1 0  REPL) 
SHIELD.CRT: 
SHIELD. ELEC: 2205 MAGNETIC METAL 
MRKER. 1DENT:MKD H I  VACUA 
SUPPORT, CKT BD: POLYCARBONATE 

ATTACHING PARTS 
SCR,ASSEM WSHR:6-32 X 0.375,PNH.STL CD PL, 
TORY T15 
SCREW,TPG,TR:6-32 X 0 .437  TAPTITE, PNH,STL 

END ATTACHING PARTS 
CIRCUIT BD ASSY:TIMEBASE/ATTEN (SEE A2) 

ATTACHING PARTS 
SCR,ASSM WSHR:6-32 X 0.375,PNH.STL CD PL, 
TORX T15 
NUT,PL,ASSM WA:6-32 X 0.312.STL CD PL 

EN0 ATTACHING PARTS 
CPLG. SH4FT. RGD:W/213-0153-00 
EXTENSION S M F T : 1 3 3 m  L X 2 W  OD,SST 
CIRCUIT BD ASSY:FRONT PANEL (SEE A3 REPL) 

ATTACHI NG PARTS 
SCR.ASSEM WSHR:4-40 X 0.437. PNH.STL,CD PL 

END ATTACH1 NG PARTS 
SHIELD, ELEC : ATTENUATOR 

ATTACHI NG PARTS 
SCR,ASSEM WSHR:6-32 X 0.375,PNH,STL CO PL, 
TORX T15 

END ATTACHING PARTS 
SPACER, P O S T : 2 3 . W  L.4-40 BOTH ENDS,AL, HEX 
SPACER, POST: 2 5 . W  L ,  W 6-32 THD THRU, W S S ,  
6 . 3 M  HEX 
SCR,ASSEM WSHR:4-40 X 0.25, PNH.STL,TORX T 9  
SHIELD. ELEC: POWER SUPPLY 
RES , VAR, N W :  (SEE R893 REPL) 
EXTENSION S H 4 F T : l M l  X 7m OD,W/STEP,4MM I D  
CHASSIS.SCOPE:INNER 

ATTACHI NG PARTS 
SCR,ASSEM WSHR:6-32 X 0.3IS,PNH,STL CD PL. 
TORX T15 

END ATTACHING PARTS 
CIRCUIT BD ASSY:MAIN INFUT (SEE A4 REPL) 

ATTACHING PARTS 
SCR,ASSEM WSHR:6-32 X 0.375.PNH,STL CD PL, 
TORY T15 

6 SCR,ASSEMWSHR:6-32X0.375,PNH,STLCDPL, 
TORY T15 

2 NUT.PL.ASSM WA:6-32 X 0.312,STL CD PL 
END ATTACHING PARTS 

1 SHIELD, ELEC:MAINS INPUT 
1 GROmET, PlAST1C:BLACK U-SH4PED,0.375 I D  
1 CAP,FlISE:LGE W/0.25 X 1.25 FUSE 
1 CAP,FUSE:USE W/5 X 2 0 m  FUSE 
1 FUSEHOLDER: 1 5  A.25W 
1 XFMR, fUR,STDN: (SEE T901  REPL) 

ATTACHI NG PARTS 

Mr. 
Ccde Mr. Part No. 

TKDEO ORDER BY DESCR 

83486 ORDER BY DESCR 
83385 ORDER BY DESCR 

TKDEO ORDER BY DESCR 
80009 407-3714-00 

80009 337-3468-00 
T W 2  ORDER BY DESCR 
07416 ORDER BY DESCR 
TKOEJ ORDER BY DESCR 

83385 ORDER BY DESCR 

TKOEC ORDER BY OESCR 
80009 384-1714-00 

01536 ORDER BY DESCR 

TKDEO ORDER BY DESCR 

TKOEL ORDER BY DESCR 
TKOEL ORDER BY DESCR 

01536 ORDER BY DESCR 
TKOEJ ORDER BY DESCR 

TKOEJ ORDER BY DESCR 
80009 441-1751-02 

REV JAN 1990 
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R e p l a c e a b l e  Mechanical P a r t s  - 2 2 0 5  S e r v i c e  

Fig. & 
Index 
No. - 

2-39 
-40 

T e k t m i x  S e r i a l / M l y  No. 
P a r t  No. E f f e c t i v e  Dsaurt 

212-0093-00 
220-0555-00 t K l 0 1 0 0  HKl0499 
210-0409-00 t K l 0 5 0 0  
210-0007-00 

Mi?. 
Co6 Mi?. Partlb. 

83385 ORDER BY DESCR 
T W 3 3  ORDER BY DESCR 
73743 3046-402 
78189 llDB-00-00-0541C 

12345 Nam & k c r i p t i o n  

SCREW,WHINE:8-32 X 2.625,HM HD,STL 
NUT,PLAIN,HEX:8-32 X 0.25 HM.STL CD PL 
NUT,PLAIN,HEX:8-32 X 0.312.BRS CD PL 
WASHER, LOCK:#8 MT,0 .02  THK,STL 

END ATTACHING PARTS 
SPACER,SLEEVE:0.95 L X 0.218 ID,& 
CIRCUIT BD ASSY:MAIN (SEE A1 REPL) 

ATTACHING PARTS 
SCR.ASSEM WSHR:6-32 X 0.375,PNH.STL CD PL, 
T O M  T15 
NUT,PL.ASSEM WA:6-32 X 0.312,STL CD PL 
.BRACKET,HEAT SK:ALWINLM 

ATTACHI NG PARTS 
.SCR,ASSEM WSHR:6-32 X 0.375.PNH,STL CD PL. 
. TORX T15 
.SCREW,TPG, TR:6-32 X 0.437 TAPTITE, PNH,STL 

END ATTACHING PARTS 
.TRANSISTOR: (SEE A1@33,@42,@46 REPL) 

ATTACHI NG PARTS 
.SCR.ASSEM WSHR:4-40 X 0.437,PNH.STL.CD PL 
.NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 

END ATTACHING PARTS 
. INSULATOR. PLATE : TRANS ISTOR, S I  L-PAD 
.INSULATOR,WSHR:5.6MM OD X 3 . W  I D  X 1 . M  
.'THK, NYLON 
.HEAT S I NK: A L W I  NUM, 2205 

ATTACHING PARTS 
.SCR,ASSM WSHR:6-32 X 0.375.PNH.STL CD PL, 
.TOM T15 

END ATTACHING PARTS 
.HEAT SINK.XSTR:TO-5,ALLMINW 
SPACEi7,XSTR:fflLY PROPYLENE,TO-5 
WSSIS,SCOPE:REAR,ALWINW 

ATTACHING PARTS 
SCREW,MACHINE:6-32 X 0.312,FLH,100 DEG,STL 

END ATTACHING PARTS 
PLUG,WTON:STEEL 
MRKER, I DENT: MARKED CAUTION 
(AlOID139) 
SHIELD. ELEC: 
(AlOID49) 
SHIELO, ELEC: 
(A101 D50) 
SHIELD, ELEC: 
(AIOI0121) 
INSULATOR.WSHR:6.4FM DO X 2 . W  I 0  X 4 . m  
THK, POLYPROPYLENE 

(A1010111) 

78189 511-061800-00 
TKDEO ORDER BY DESCR 

80009 211-0730-00 

83385 ORDER BY DESCR 

01536 ORDER BY DESCR 
78189 211-041800-00 

TKOET ORDER BY DESCR 
80009 342-0804-00 

83486 ORDER BY DESCR 

TKOEJ ORDER BY DESCR 

TKOEJ ORDER BY DESCR 

TKOEJ ORDER BY OESCR 

REV JAN 1990 
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R e p l a c e a b l e  Hechani cal P a r t s  - 2 2 0 5  S e r v i c e  

Fig. & 
Index T e k t m i x  S e r i a l / M l y  No. 
No. P a r t N o .  E f f e c t i v e  Ibcont 

3- 

Mr. 
COB Mr. P a r t  No. 

STANCARD ACCESSORIES 

M4NUAL,TECH:OPERATORS. 2205 
ADAPTER,CONN:Xl SIGVAL 
FUSE,CARTRIffiE:DIN,O.4A,250V,5SEC 
FUSE,CARTRIffiE:5 X 20m,0.5A.250V, FAST B L W  
FUSE ,CARTRIffiE:3AGV0. 5A, 250V.SLOW BLOW 
CABLE ASSY,FWR.:3 WIRE.98.0 L,W/RTANG CONN 
CLPMP,LOOP:0.25 ID,PLASTIC 
SCREW,WCHINE:6-32 X 0.375, PNH, STL 
WASHER,FLAT:0.15 I D  X 0.375 OD X 0.032,STL 
COMPONENT K I T :  EUROPEAN 
COMPONENT K I T :  ELIROPEAN POWER CORD ASSY 
.CABLE ASSY, FWR, :3 X 0 . 7 W  SQ,220V.98.0 L 
.(OPTION A1 ONLY) 
COMPONENT K1T:WITED K I f f i W M  
COMPONENT K1T:WITED K I f f i W M  FWR CORD AS 
.CABLE ASSY.RIR,:3 X 0 . 7 M  SQ.240V.98.0 L 
.(OPTION A2 ONLY) 
COMPONENT K1T:AUSTRALIAN 
COMPONENT K1T:AUSTRALIAN FWR CORD ASSY 

80009 070-6717-00 
80009 103-0275-00 
61935 FSF034.1512 
82330 19200  .5A 
71400 MDL 1/2 
16428 CH8352. M-8352 
06915 E4 CLEAR ROUND 
83486 ORDER BY DESCR 
12327 ORDER BY DESCR 
80009 020-0859-00 
80009 020-1684-00 
S3109 ORDER BY DESCR 

80009 020-0861-00 
80009 020-1686-00 
S3109 ORDER BY DESCR .CABLE ASSY , M R .  : 3 ,18  A%, 2 4 W ,  9 8 . 0  L 

.[OPTION A3 ONLY 1 
1 COMPONENT K I T Z N O R T H  AMERICAN 
1 COMPONENT K1T:NORTH AMERICAN PWR CORD AS 
1 .CABLE ASSY, FWR. :3,18 A%, 240V.98.0 L 

.(OPTION A4 ONLY) 
1 COMPONENT K I T :  W I S S  
1 COMPONENT K1T:WISS PWER CORD ASSY 
1 .CABLE ASSY,FWR,:3.0 X 0.75.64,240V.2.% L 

.(OPTION A5 ONLY) 

80009 020-0862-00 
80009 020-1687-00 
70903 ORDER BY DESCR 

80009 020-0863-00 
80009 020-1688-00 
S3109 ORDER BY DESCR 

EACH COMPWENT K I T  CONTAINS THE APPROPRIATE 
FWER CORD, 159-0032-00 FUSE CARTRI B E ,  
343-0003-00 LOOP CLAMP, 211-0721-00 SCREW, 
AND 210-0803-00 WASHER. 

OPTICNAL ACCESSORIES 

TK2165 ORDER BY DESCR 
TK2165 ORDER BY DESCR 
TK2165 ORDER BY DESCR 
TKO174 016-0677-02 

VISOR.CRT:FOLDING 
VISOR,CRT: 
VISOR,CRT: 
KlLlCH ,ACCESSORY:W/PLA'TE 
(OPTION 02) 
ACCESSORY K I T : W T I N G ,  1107 TO 2200 
CASE.CARRYING:24.5 X 16.5 X 1 1 . 5  
(OPTION 1T) 
ADAPTER. RACK: RACKMWNT 
(OPTION 1R) 
ACCESSORY K I T :  
M4NUAL,TECH:SERVICE,2205 
CWER,SCOPE: FRONT 
(OPTION 02) 
SHLD, IMPLOSION: 

80009 016-0785-00 
T K l 3 3 6  ORDER BY DESCR 

REV JAN 1990 
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MANUAL CHANGE INFORMATION 

At Tektronix, we continually strive to keep up with latest electronic developments 
by adding circuit and component improvements to our instruments as soon as they 
are developed and tested. 

Sometimes, due to printing and shipping requirements, we can't get these 
changes immediately into printed manuals. Hence, your manual may contain new 
change information on following pages. 

A single change may affect several sections. Since thechange information sheets 
are carried in the manual until all changes are permanently entered, some 
duplication may occur. If no such change pages appear following this page, your 
manual is correct as printed. 

Scans by Artekhfedia O 2006 



MANUAL CHANGE INFORMATION 
UBWTED TO EXELLEM Date: 5-5-88 Change Reference: C110588 

product: 2205 SERVICE Manual Part No.: 070-671 6-00 

DESCRIPTION Product Group 46 

EFFECTIVE ALL SERIAL NUMBERS 

DIAGRAM CHANGES 

DIAGRAM 2 VERTICAL PREAMP & OUTPUT AMPLIFIER 0 
Change the voltage for the "ON" condition at pin 3 of U225 (location 8K) to -5.OV. 

DIAGRAM 5 SWEEP GENERATOR & HORIZONTAL AMPLIFIER 0 
At the Collector of (2780 (location 3L) remove the voltage level of +14.4V from the circuit. The correct voltage level is 

+6.2V. 

DIAGRAM 7 POWER SUPPLY, Z-AXIS, & CRT 0 
At transistors (2941 and (2945 (location 7J) remove the connection shown between the Base and Emitter of each 

transistor. 

P a g 8 l o t l  
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MANUAL CHANGE INFORMATION 
COMMWTED TO EXCELLENCE Date: 2-1 5-89 Change Reference: M67537 

Product: 2205 SERVICE Manual Part Number: 070-671 6-00 

DESCRIPTION Product Group 46 

SEE BELOW FOR EFFECTIVE SERIAL NUMBERS: 

REPLACEABLE ELECTRICAL PARTS LIST CHANGES 

ADD : 

A2CR14 151-0141-02 HK10100 SEMICOND DVC,DI: SW,Si,30V,150MA,30V,DO-35 
A2CR64 151-0141-02 HKlOlOO SEMICOND DVC,DI: SW,S1,30V,150MA,30V,DO-35 

REPLACEABLE MECHANICAL PARTS LIST CHANGES 

CHANGE TO: 

2-9 337-3468-01 HK10500 1 SHiELD,CRT: 

DIAGRAM CHANGES 

DIAGRAM Q VERTICAL AITENUATORS 

Add diodes CR14 and CR64 to pins 2 and 3 of U30 and U80 respectively as shown with the partial 
schematics. Schematic locations are 2G and 6G. 

U30 
NC a3102 

m 5 12 
470K 

.' R14 
:: 20 

CH1 BUFFER 
AMPL 

Page 1 of 2 
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MANUAL CHANGE INFORMATION 
Product: 2205 SERVICE Date: 2-1 5-89 Change Reference: M67537 

DESCRIPTION Product Group 46 

DIAGRAM CHANGES (cont) 

DIAGRAM 0 VERTICAL AnENUATORS (cont) 

ClYI 
1000 

1 : 1 me 7(f 

R!m 
470K 

864 

U80 
863A C13102 

5 

:: R64 20 

."" -3 4 2 
CR64 

1.y: 
3 p 1 8 6 3 8  --+w = - 

6-85 
20 

- 0 . 6 V ~  

12 

.. 

Re2 R6O -0.5V5 (-o.ev) 
4.7K 4.7K 

10 

Page 2 of 2 
h 

R79 
49.9:. 

R72 
1.5K 

CH2 BUFFER 
AMPL 

.: 

" 

t 

- =  



MANUAL CHANGE INFORMATION 
c o w ~ m r n  MCELLENCE Date: 2-20-89 Change Reference: M67538 

Product: 2205 SERVICE Manual Part Number: 070-671 6-00 

DESCRIPTION Product Group 46 

EFFECTIVE SERIAL NUMBER: HK10500 

REPLACEABLE MECHANICAL PARTS LIST CHANGES 

CHANGE TO: 

2-40 210-0409-00 HK10500 4 NUT,PLAIN,HEX: 8-32 X 0.312,BRS CD PL 

STANDARD ACCESSORIES 

Replace the power cord kits, Options A1 through A5 as follows: 

Replace: With: 

020-0859-00 -> 020-1 684-00 (Option A1) 

020-0860-00 -> 020-1 685-00 (Option A2) 

020-0861 -00 -> 020-1 686-00 (Option A3) 

020-0862-00 -> 020-1 687-00 (Option A4) 

020-0863-00 -> 020-1 688-00 (Option A5) 

The new power cord kits contain the following accessories: 

a) Appropriate Power Cord 

b) 159-0032-00 .......................... Fuse Cartridge 

c) 343-0003-00 .......................... Loop Clamp 

d) 21 1-0721 -00 .......................... Screw 
e) 21 0-0803-00 .......................... Washer 

Page 1 of 1 
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MANUAL CHANGE INFORMATION 
COMMllTEDTD EXCELLENCE Date: 01-20-90 Change Reference: M67539 

Product: 2205 SERVICE Manual Part Number: 070-671 6-00 

DESCRIPTION Product Group 46 

EFFECTIVE SERIAL NUMBER: HK10500 

REPLACEABLE ELECTRICAL PARTS LlST CHANGES 

CHANGE TO: 

4013DUAL FLIP-FLOP 
74LS74N DUAL FLIP-FLOP 

REPLACEABLE MECHANICAL PARTS LlST CHANGES 

REMOVE: 

Fig. & 
Index Part Number Q ~ Y  Name & Description 

342-0804-00 3 
211-0305-00 6 

ADD: 

211-1178-00 3 Washer. shoulder: u/w TO-220 transistor 
211-0304-00 6 4-40 X .312, pan head, T9 torx 

NOTE 

To keep the vertical output transistors cool add a thln 
layer of thermal grease #249 thermalloy (006-2655-00) 
on the cases of vertical output transistors Q236, 
Q237,Q238, (2239 and on both sides of the white washer 
which is part of (214-4039-00) that is shown as Item 54 
in exploded view FIg.2 of the service manual. 

EFFECTIVE SERIAL NUMBER: HK10700 

A3 FRONT PANEL ClRCLllT BOARD ASSEMBLY 

CHANGE TO: 

-78 281-0767-00 CAPACITOR, 330 pF, 20%, 100V. 

Page 1 of 3 

Scans by ArtekMedia O 2006 



MANUAL CHANGE INFORMATION 

I C O M M ~ ~ D ~ C E U L N ~  Date: 01 -20-90 Change Reference: M67539 

Product: 2205 SERVICE Manual Part Number: 070-671 6-00 

DESCRIPTION Product Group 46 

DIAGRAM CHANGES I DIAGRAM @ FRONT PANELCONTROLS 

Change the value of capacitor C378 (location 8H) to 330 pF. 

I EFFECTIVE SERIAL NUMBER: HKI 11 10 

I REPLACEABLE ELECTRICAL PARTS LIST CHANGES 

DELETE: 

L712 
L713 
L93 
L96 
E90 
E9 1 
E92 
E93 

307-0106-00 RESISTOR, FIXED; 4.7 R, 5% 1/4W. 
307-0106-00 RESISTOR, FIXED; 4.7 R, 5% 1/4W. 
307-0106-00 RESISTOR, FIXED; 4.7 R, 5% 1/4W. 
307-0106-00 RESISTOR, FIXED; 4.7 R, 5% 1/1W. 
307-0106-00 RESISTOR, FIXED; 4.7 R, 5% 1/1W. 
307-0106-00 RESISTOR, FIXED; 4.7 R, 5% 1/4W. 
131 -0566-03 DUMMY RESISTOR. 
131-0566-03 DUMMY RESISTOR. 

I FIG. 9-7 A2 TIMEBASEIATTENUATOR BOARD. 

I CHANGE TO: 

W712 grid location (1C). 
W713 grid location (1C). 
R97 grid location (1 B). 
R96 grid location (1C). 
R92 grid location (1A). 
R93 grid location (1 B). 
R94 grid location (1A). 
R95 grid location (1 B). 

Page 2 of 3 
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Tektronk MANUAL CHANGE INFORMATION 
C O M M ~ D  TD EXCELLENCE Date: 01 -20-90 Change Reference: M67539 

Product: 2205 SERVICE Manual Part Number: 070-671 6-00 

DESCRIPTION Product Group 46 

DIAGRAM CHANGES 

DIAGRAM 0 VERTICAL AlTENUATORS 

Change the value and circuit number of L93 (location 7B) to R97 4.7 R. 
Change the value and circuit number of L96 (location 78) to R96 4.7 R. 
Change the value and circuit number of E90 (location 8B) to R92 4.7 R. 
Change the value and circuit number of E91 (location 7B) to R93 4.7 R. 
Change the value and circuit number of E92 (location 8B) to R94 4.7 R. 
Change the value and circuit number of E93 (location 7B) to R95 4.7 R. 

Page 3 of 3 
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REPLACEABLE ELECTRICAL PARTS LlST CHANGES 
(CHASSIS PARTS) 

REPLACEABLE MECHANICAL PARTS LlST CHANGES 

MANUAL CHANGE INFORMATION 
COMMITED TO EXCELLENCE Date: 5-2-89 Change Reference: M68110 

Product: 2205 SERVICE Manual Part Number: 070-671 6-00 

DESCRIPTION Product Group 46 

EFFECTIVE SERIAL NUMBER: HK11184 

CHANGE TO: 

R893 311-2444-00 

REMOVE: 

Fig. & ' 

Index Part Number Q ~ Y  Name & Description 
2-26 384-1710-00 1 EXTENSION SHAFT: 13MM X 7MM OD,W/STEP,4MM ID 

Page 1 of 1 
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MANUAL CHANGE INFORMATION 
C O M M ~ ~ D  TO ECELLENU Date: 3-20-90 Change Reference: C2/0390 

Product: 2205 OSCILLOSCOPE SERVICE Manual Part Number: 070-671 6-00 

DESCRIPTION Product Group 46 

EFFECTIVE SERIAL NUMBER: ALL 

TEXT CHANGES 
PAGE 1-4 

CHANGE TO: 

Table 1-1 (cont) 

Characteristics 

Sweep Linearity 

Performance Requirements 

Magnified 

Linearity measured over any 2 of the center 8 divisions. 
Linearity measured over any 2 of the center 8 divisions, excluding the 
first 40 ns. 

PAGE 4-6 
CHANGE: 
Step 1, parts d and h. 

d. CHECK-Timing accuracy is within 3% (0.24 division at the tenthvertical graticule line) and linear- 
ity is within 7% (0.14 division over any 2 of the center 8 divisions). 

h. Use the Horizontal POSITION controls to align the first time marker that is 40 ns beyond the start of 
the sweep with the second vertical graticule line. 

PAGE 4-7 
CHANGE: 
Step 1, part i. 

i. CHECK-Timing accuracy is within4% (0.32division at the tenth vertical graticule line) and linear- 
ity is within 10% (0.2 division over any 2 of the center 8 divisions). Exclude any portion of the 
sweep past the 50th magnified division. 

PAGE 5-14 
CHANGE: 

Step 8, parts e, I ,  and j. 
e. CHECK-Timing accuracy is within 3% (0.24 division at the tenth vertical graticule line) and linear- 

ity is within 7% (0.14 division over any 2 of the center 8 divisions). 

i. Use the Horizontal POSITION controls to align the first time marker that is 40 ns beyond the start of 
the sweep with the second vertical graticule line. 

j. CHECK-Timing accuracy is within4% (0.32 division at the tenth vertical graticule line) and linear- 
ity is within 10% (0.2 division over any 2 of the center 8 divisions). Exclude any portion of the 
sweep past the 50th magnified division. 

Page 1 of 1 
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