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1.3 GHz
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THE FOLLOWING SERVICING INSTRUCTIONS ARE
FOR USE BY QUALIFIED PERSONNEL ONLY. TO
AVOID PERSONAL INJURY, DO NOT PERFORM ANY
SERVICING OTHER THAN THAT CONTAINED IN
OPERATING INSTRUCTIONS UNLESS YOU ARE
QUALIFIED TO DO SO. REFER TO OPERATORS
SAFETY SUMMARY AND SERVICE SAFETY SUM-
MARY PRIOR TO PERFORMING ANY SERVICE.
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Copyright © 1990 Tektronix, Inc. Allrights reserved. Contents of this publi-
cation may not be reproduced in any form without the written permission of
Tektronix, Inc.

Products of Tektronix, Inc. and its subsidiaries are covered by U.S. and
foreign patents issued and pending.

TEKTRONIX, TEK, SCOPE-MOBILE, and @ are registered trademarks
of Tektronix, Inc.

Printed in U.S.A. Specification and price change privileges are reserved.

INSTRUMENT SERIAL NUMBERS

Eachinstrument has a serial number on a panel insen, tag, or stamped onthe
chassis. The first two digits designate the country of manufacture. The last
five digits of the serial number are unique to each instrument. The country of
manufacture is identified as follows:

BO00000 Tektronix, Inc., Beaverton, Oregon, U.S.A.
E200000 Tektronix United Kingdom, Ltd., London
G100000 Tektronix Guemsey, Ltd., Channel Islands
HKO00000 Hong Kong

H700000 Tektronix Holland, NV, Heerenveen,
The Netherlands

J300000 Sony/Tektronix, Japan
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OPERATORS SAFETY SUMMARY

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

Terms Used in This Manual

CAUTION statements identify conditions or practices
that could result in damage to the equipment or other
propenty.

WARNING statements identify conditions or practices
that could result in personal injury of loss of life.

Terms as Marked on Equipment

CAUTION indicates a personal injury hazard that is not
immediately accessible as one reads the markings, ora
hazard to property, including the equipment itself.

DANGER indicates a personal injury hazard immedi-
ately accessible as one reads the marking.
Symbols in This Manual

A

Symbols as Marked on Equipment

This symbol indicates where applicable
cautionary or other information is to be found.

k DANGER - High voltage.
C——l-") Protective ground (earth) terminal.

A ATTENTION — Refer to manual.

A

Replace fuse as specified — Refer to manual.

Power Source

This product is intended to operate from a power source
that does not apply more than 250 volts rms between the
supply conductors or between either supply conductor
and ground. A protective ground connection by way of
the grounding conductor in the power cord is essential
for safe operation.

Grounding the Product

This product is grounded through the grounding con-
ductor of the power cord. To avoid electrical shock, plug
the power cord into a properly wired receptacle before
connecting to the product input or output terminals. A
protective ground connection by way of the grounding
conductor in the power cord is essential for safe
operation.

Danger Arising From Loss of Ground
Upon loss of the protective-ground connection, all
accessible conductive parts (inciuding knobs and con-

trols that may appear to be insulating) can render an
electrical shock.

Use the Proper Power Cord

Use only the power cord and connector specified for
your product.

Use only a power cord that is in good condition.

For detailed information on power cords and con-
nectors, see Figure 2-2.

Use the Proper Fuse
To avoid fire hazard, use only a fuse of the correct type,

voltagerating, and currentrating as specified in the parts
list for your product.

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this product in an
explosive atmosphere.

Do Not Remove Covers or Panels

To avoid personal injury, do not remove the product
covers or panels. Do not operate the product without the
covers and panels properly installed.
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SERVICING SAFETY SUMMARY

FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the preceding Operators Safety Summary

Do Not Service Alone

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

Use Care When Servicing With Power On

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

Disconnect power before removing protective panels,
soldering, or replacing components.

Power Source

This product is intended to operate from a power source
that does not apply more than 250 volts rms between the
supply conductors or between either supply conductor
and ground. A protective ground connection by way of
the grounding connector in the power cord is essential
for safe operation.
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The CMC250 1 GHz Frequency Counter.

7941-02
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Section 1—-CMC250 Service

GENERAL INFORMATION

INTRODUCTION

The TEKTRONIX CMC250 1.3 GHz Frequency Counter is
a multifunction counter that measures the frequency of
sine, square, and triangle waves from 5 Hz to 1.3 GHz.
The count is shown on an eight-digit display with auto-
matic decimal point placement and an LED indicator
showing the display measurement unit (MHz, kHz, us).

The counter has two input channels: Channel 2 is a
special 50 Q terminated input for use in high-frequency
systems, and Channel 1 is a standard 1 MQ input for
frequency measurements up to 100 MHz. A Check mode
is provided so that the user can make a quick check of
instrument operation, and Period and Totalize modes
can be used with Channel 1 input signals.

Additional features of the CMC250 include selectable
GATE times (resolution) for both channels, a selectable
X10 attenuator for 3 V to 42 V input signals, and a selec-
table low-pass filter for signals below 100 kHz. The
counter has front-panel OVERRANGE and GATE
(measurement in progress) LED indicators.

The CMC250 comes with a locking, multiposition
carrying handle/tilt stand that can be folded under the
frequency counter to allow stacking with other instru-
ments of the same series. Standard accessories
provided with the CMC250 include a power cord and an
operator’'s manual. For part numbers and further infor-
mation about standard and optional accessories, refer
to Replaceable Parts (section 8) in this manual. For
additional information, contact your Tektronix Sales
Office or distributor and the Tektronix products catalog.

SPECIFICATION

General characteristics are given in Table 1-1. The elec-
trical characteristics given in Table 1-2 are valid when
the instrument has been adjusted at an ambient tem-
perature between 18°C and 28°C (64°F and 82°F), has
had a warmup period of at least one hour, and is
operating at an ambient temperature between 0°C and
40°C, with 75% maximum relative humidity.

1-1
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General Information— CMC250 Service

Table 1-1
General Characteristics

Characteristic

Description

OPERATIONAL

Display

FUNCtion Indicators

Eight-digit, 0.43-inch, seven-segment LED readout, with OVERRANGE,
MHz, kHz/us, and GATE indicators.

kHz, MHz, CH2, PERIOD, TOTAL, and CHECK.

GATE Indicators (CH 1/CH 2)

0.01s/0.027s, 0.1s/0.27s, 1.0s/2.7s, and 10s/27s.

Display Update Time
Frequency Mode

CH 1 —Selected gate time plus fixed 200 ms interval. CH 2—Selected
gate time plus 540 ms interval.

Period Mode Selected-cycles averaging plus fixed 200 ms interval.
Totalize Mode Continuous.
CH 1 Input Voltage Attenuation
(selectable)
50 mVto 5V (LO) 1X.
3Vio42V HI) 10X.
Input Impedance
CH 1 INPUT 1 MQ paralleled by 40 pF.
CH 2 INPUT 50 Q.
‘Time Base Crystal-controlled oscillator.
PHYSICAL
Width 240 mm (9.5 in).
Height 64 mm (2.5 in).
Depth 190 mm (7.5 in).
Weight 1.9 kg (4.2 Ib).

ENVIRONMENTAL

Operating Temperature

10°C 10 40°C (32°F to +104°F), <75% relative humidity.

Nonoperating Temperature

-10°C to +60°C (-4°F to 140°F), < 80% relative humidity.

1-2
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General Information— CMC250 Service

Table 1-2
Electrical Characteristics

Characteristics

Performance Requirements

Line Voltage Range

90 to 110, 108 to 132, 198 to 242, and 216 to 250 Vac at 50-60 Hz.

Power Consumption

15 VA, 12 W maximum.

FREQUENCY

Frequency Range

Channel 1 5 Hz to 100 MHz sine wave.
Channel 2 80 MHz to 1.3 GHz sine wave.
Accuracy Time base accuracy =+ 1 count.

Resolution (selectable)

Channel 1
kHz Mode 0.1 Hz to 100 Hz.
MHz Mode 1 Hz to 1000 Hz.
Channel 2 10 Hz to 10 kHz.
PERIOD
Range 0.4 usto0.2s.

Frequency Range

5 Hz to 2.5 MHz sine wave.

Accuracy

+1 count = time base error =+ trigger error.2

Resolution (selectable)

100 ps to 100 ns.

TOTALIZE

Range

0 to 99,999,999 counts plus overrange.

Repetition Rate

5 Hz to 10 MHz sine wave.

CHANNEL 1 INPUT

Bandwidth

5 Hz to 100 MHz, AC coupled.

Maximum Input Voltage A

42V peak.

Sensitivity (minimum input voltage)
5 Hz to 30 MHz

20 mvVrms.

30 MHz to 100 MHz

50 mvrms.

CHANNEL 2 INPUT

Bandwidth

80 MHz to 1.3 GHz, AC coupled.

Maximum Input Voltage A

1 Vrms.

Sensitivity (minimum input voltage)
80 MHz to 600 MHz

10 mvrms.

600 MHz to 900 MHz

25 mvrms.

900 MHz to 1.3 GHz

50 mvrms.

with S/N ratio better than 40 dB.

 Trigger error is typically +0.3 of reading divided by the number of cycles averaged, for input signals greater than 100 mv
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Table 1-2 (cont)

Characteristics

Performance Requirements

TIME BASE
Crystal Frequency
CH 1 10 MHz.
CH2 3.90625 MHz.
Setability +0.1 ppm (£ 1 Hz).

Temperature Stability (accuracy)

*10 ppm from 0° 10 40°C.

Aging Rate

Less than =10 ppm per year.
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Section 2—-CMC250 Service

PREPARATION FOR USE

SAFETY

This section of the manual tells how to proceed with the
initial start-up of the instrument.

Refer to the Safety Summaries at the front of this manual
for power source, grounding, and other safety con-
siderations. Before connecting the CMC250 to a power
source, read both this section and the Safety
Summaries.

LINE VOLTAGE

This instrument may be damaged if operated
with the LINE VOLTAGE SELECT switches setfor
the wrong line voltage.

This product is intended to operate from a power source
that does not supply more than 250 Vrms between the

supply conductors or between either supply conductor
and ground. Before connecting the power cord to a
power-input source, be sure that the LINE VOLTAGE
SELECT switches onthe rear panel are setto the correct
line voltage setting. Figure 2-1 shows the location of the
LINE VOLTAGE SELECT switches.

POWER CORD

A protective ground connection, the third wire in the
power cord, is necessary for safe operation. To avoid
electrical shock, plug the power cord into a properly
wired receptacle before making any connections to the
equipment input terminals. Do not remove the ground
lug from the power cord for any reason. Use only the
power cord and connector specified for this equipment.

Instruments are shipped with the required power cord as
ordered by the customer (see Figure 2-2). Contact your
Tektronix representative or Tektronix Field Office for
additional power-cord information.

CAUTION
TO AVOID ELECTRIC
SHOCK, THE POWER
CORD PROTECTIVE
GROUNDING CONDUCTOR|
MUST BE CONNECTED
TO GROUND.

@ DO NOT REMOVE
COVERS. REFER
SERVICING TO —240V—

QUALIFIED PERSONNEL E E

TOTALIZE INPUT

—120V—
START/STOP

6Vpk MAX

0SC ADJUST

E5®

LINE VOLTAGE

SELECT @
@ @ REPLACE FUSE

AS SPECIFIED
i
[

1 E

LINE VOLTAGE (50-80H:z
G0 190~110V)

TEKTAONIX INC. BEAVERTON, {R. fSA
MADE N TAIWAN ROC

LINE VOLTAGE
SELECTION SWITCHES
(SET FOR 120 V)

7941-03

Figure 2-1. Rear Panel.
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Piug Power Cord/ Line Reference
Configuration Option Plug Type Voltage Standards P
ANSIC73.11
S m us. us. 120V NEMA 5-15-P
w ~ std. 120v IEC 83
Ny UL 198.8
— CEE(7).
{ ’f\«‘ Al EURO 220V i, IV, Vil
AN 220V IEC'83
N IEC 127
UKa BS 1363
A2 240V IEC 83
240V IEC 127
¥ Sy Australlan AS C112
!g‘\\\ A3 240V 240v IEC 127
T North ANSI C73.20
'S A4 American 240V NEMA 6-15-P
S IEC 83
240V
G UL 198.6
37
% A5 Switzerland 2207 SEV
Q&\’\ 220V IEC 127

2 A 6A, type C fuse Is also installed Inside the plug of the Option A2
power cord.

b Reference Standards Abbreviations:

ANSI--American National Standards Institute

AS —Standards Assoclatlon of Australia

BS — British Standards Institution

CEE —- Intermnatlonal Commisslon on Rules tor the Approval of Electrical
Equipment

IEC —Internatlonal Efectrotechnical Commission

NEMA — National Electrical Manufacturer’s Assoclation
SEV—Schwelzervischer Elektrotechnischer Vereln

UL — Underwriters Laboratories Inc.

7941-04
Figure 2-2. Optional power cords.

FUSES

This instrument can be damaged if operated
with the wrong line fuse installed.

Scan by Zenith

WARNING

Unplug the power cord and disconnect the sig-
nal input cable from any signal source before
checking or changing the fuse.

Verify the proper value of the fuse with the following pro-
cedure. Figure 2-1, Rear Panel, shows the location of
the fuse.

1. Disconnect the power cord from the power-input
source.

2. Pressinthefuse-hold cap andrelease it with a slight
counterclockwise rotation.

3. Pullthe cap (with the attached fuse inside) out of the
fuse holder.

4. \Verify proper fuse value.

5. Install the proper fuse and reinstall the fuse-holder
cap.

OPERATING INFORMATION

Before connecting a signal to any CMC250 INPUT con-
nector, be sure to connect the counter to a properly
grounded power outlet and check that the signal to be
measured does not exceed the limits specified for the
INPUT connector you plan to use.

Refer to the Operators manual for this instrument for
measurement procedures and more operating
information.
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Section 3—CMC250 Service

THEORY OF OPERATION

INTRODUCTION

This section contains a description of the CMC250
1.3 GHz Frequency Counter circuitry. General operation
of the instrument is described in the Block Diagram
Description. Each functional circuit is described in more
detail in the Detailed Circuit Description.

The schematic diagram and the Main circuit board
illustration are located in the Diagrams section of this
manual. To understand the circuit descriptions in this
section, refer to both the Block Diagram, Figure 3-1 in
this section, and to the schematic diagram.

DIGITAL LOGIC CONVENTIONS

Functions and operation of digital logic circuits are rep-
resented by logic symbology and terminology. Most
logic functions are described using the positive-logic
convention. Positive logic is a system of notation where-
by the more positive of two levels is the TRUE (or 1) state;
the more negative level is the FALSE (or 0) state. In this
manual, the TRUE state is referred to as high, and the
FALSE state as low. The voltages that constitute a high or
a low state vary between specific devices. For device
characteristics, refer to the manufacturer’s data book.

BLOCK DIAGRAM DESCRIPTION

Signal input to Channel 1 is through the CHANNEL 1
INPUT connector on the front panel. Channel 1 is for fre-
quencies below 100 MHz and has a signal-conditioning
feature. The attenuator switch S6 selects either full volt-
age when INPUT VOLTAGE is set to LO, or passes the
signal through a 10X attenuator when INPUT VOLTAGE is
set to HI.

Signal input to Channel 2 is through the CHANNEL 2
INPUT connector on the front panel. Channel 2 is for
frequencies from 80 MHz to 1.3 GHz, and the Channel 2
Input circuit includes a divide-by-256 feature.

The main counter, integrated circuit U16, performs all
frequency, period, and totalization functions and drives
the displays. Four control inputs on U16 determine
operating mode, resolution, time base frequency, and
decimal point placement. Selected time-multiplexed

digit strobes are fed back to these control inputs via the
front panel switches. The control inputs set operating
conditions according to which strobes are applied.

The time base is a 10 MHz oscillator for Channel 1
measurements and a 3.90625 MHz oscillator for Chan-
nel 2 measurements.

The power supply provides regulated dc voltages. The
power supply circuit can be set with the LINE VOLTAGE
SELECT switches as needed to accommodate various
line voltages.

DETAILED CIRCUIT DESCRIPTION

Channel 1 Input Circuit

Signals with frequencies below 100 MHz are connected
to the Channel 1 Input Circuit via the CHANNEL 1 INPUT
connector on the front panel. The input signal is capaci-
tively coupled via C1 to the divider of R2 and R3. When
the INPUT VOLTAGE switch S6 is set to 50mV-5V(LO),
the full voltage across this divider goes to the Input
Buffer; when S6 is set to 3V-42V(HI), the signal is con-
nected through an Attenuator circuit before going to the
Input Buffer.

ATTENUATOR. Voltage divider R2 and R3 attenuates
Channel 1 Input signals by a factor of 10 when the INPUT
VOLTAGE switch S6 is set to HI.

INPUT BUFFER. Either the entire signal (S6 setto LO) or
the attenuated signal (S6 set to Hi) is applied to the Input
Buffer. The Input Buffer isolates the signal being tested
from the circuitry in the frequency counter. This voltage is
level-clamped to a maximum of 0.6 volts by transistors
Q1 and Q2 and then applied to the high-impedance
buffer stage. This consists of FET Q3 which provides
good sensitivity over the Channel 1 frequency range and

Q4 which serves as a current source for successive
stages.

LOW PASS FILTER. The Low Pass Filter removes the
high-frequency components (noise) from a signal, so
that lower frequencies can be accurately counted. When
the LOW PASS FILTER switch S7 is ON, D1 and D2 are
biased on, providing an ac path to ground through D1,
and the filter action of R9 and C9 is enabled. When the
switch is OFF, D1 and D2 are off, isolating C9 from
ground and disabling the filter action.

3-1
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c-¢

LOW PASS
FILTER

s

931M18S 0STOIND —uonesado jo AiosylL

CH 1
| KHz, MHz |—
SELECT
CHANNEL 1 INPUT AMPLIFIER/
INPUT
BUFFER TRIGGER 1
=10
ATTENUATOR
TIME
BASE
CHANNEL 2 > AMPLIFIER/ CHANNEL I
INPUT =256 1/2 SELECT
) uis SEGMENT AND
FUNCTION/ MAIN
OVERRANGE RANGE COUNTER DP DRIVERS
DETECTOR CONTROL
LOGIC
1,
Em
ALL OTHER FEEDBACK Qg
CIRCUITS O
[72]
Vg /
v "1 Dpispray
AC POWER +5V A DIGIT
INPUT TRANSFORMER REGULATOR [ ™ STROBES \

7941-05

Figure 3-1. Block Diagram.
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AMPLIFIER/SCHMITT TRIGGER. This circuit amplifies
and shapes the Channel 1 signals into square waves
suitable for use in the digital circuits in the CMC250. It
consists of three—-stage ECL amplifier IC1, transistors Q5
and Q6 (used as ECL-to-TTL level shifters), and
associated components. The waveform obtained
across R25 is a 0 to 2.8 volt square wave with polarity
opposite that of the Channel 1 input signal.

Channel 2 Input Circuit

The Channel 2 Input circuit consists of integrated circuit
IC4, diodes D8 and D9, and associated components.
Channel 2 input signals are divided by 256 before going
1o transistors Q7 and Q8 (used as ECL-to-TTL level
shifters). The Q7 output goes to the next stage, Channel
1/Channel 2 Select.

Channel 1 kHz/MHz Select

The Channel 1 TTL-level outputis applied to the Channel
1 kHz/MHz Select circuit, consisting of U13, U19, U1,
U4, and associated components. U13B input pins 4 and
5 go low whenever U4B pins 4 and 5 are low; so that
whenever the kHz mode is selected, the kHz signal is
gated through to U13D. At all other times, the MHz
(divided by 10) signal from U14 is gated through U13C.
U13C pin 9 goes high when U2 pin 2 is high.

Divide-by-Ten. The Channel 1 output of U13 pin 3 goes
to U14 and U13 pin 12. U14 is a decade ripple counter
which functions as a divide-by-ten. Voltage levels on
U13 pins 4-13 and U19 pins 2 and 19 select either the
decade~divided signal from U14 pin 2 or the undivided
signal from U13 pin 3. This selection is governed by two
lines: one from U4B pin 6, which is high only during
Frequency MHz mode; and one from U2 pin 2, which
goes high whenever Frequency MHz mode is selected.
The Frequency kHz or MHz selection output (from U19
pin 18) is governed by two lines: one from U1D pin 11,
whichis low in all modes except TOTALize, and one from
U2 pin 4, which goes high whenever Channel 2 mode is
selected.

Theory of Operation— CMC250 Service

Channel 1/Channel 2 Select

The combined action of U13, U19, and U1, which is con-
trolled by the front-panel FUNCtion switches, provides
U16 with an input signal within its frequency limits. In Fre-
quency MHz mode, the Channel 1 signal is divided by
ten in U14 and applied. In Frequency Channel 2 mode,
the signal from the Channel 2 input is divided by 256 in
IC4 and applied. In Frequency kHz, PERIOD, and
TOTALize modes, the Channel 1 signal is applied withno
frequency division.

Channel 1 Signal Gating (TOTALize mode)

In TOTALIize mode, inputs to U19 on pins 5 and 6 control
the output on pin 18. U1D pin 11 is connected to U19
pin 5; U2 pin 10 is high in TOTALize mode and is con-
nected to U19 pin 6. The undivided signal from U13 pin 3
is gated additionally by the signals at U1D pins 12 and
13. U1D pin 12is controlled by HOLD switch S2 via flip-
flop U1A and U1B. U1D pin 13 is connected via R105 to
the rear panel TOTALize START/STOP INPUT. The
undivided signal from U13 pin 3 can thus be gated
manually by S2 or electronically by a signal applied to
the rear-panel INPUT. When no signal is connected to
the TOTALize START/STOP INPUT, the input jack is
pulled high by R103.

Function/Range Control Logic

U3C and U3D provide contact switch debounce for the
FUNCtion switch S3. Their output clocks U2, a decade
counter that selects the operating FUNCtion.

U3A and U3B debounce GATE switch S4. The output
triggers U6, a decade counter that selects the operating
time base (GATE time).

Counter Circuit (U16)

IC U16 is the main counter for the instrument. it performs
all frequency, period, and totalize functions and drives
the displays. U16 requires an input signal of CMOS
digital logic levels, a time base, and connections for
feedback of display digit strobes.

3-3
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Theory of Operation— CMC250 Service

Display

DIGIT STROBES AND FEEDBACK. U16 multiplexes
the display by means of digit strobes D1 through D8.
Each strobe goes high in sequence, as shown in Figure
3-2, turning its display digit on momentarily. As each
digit is selected, the proper seven-segment and

decimal-point information for that digit is sent out at the
same time on pins 8-11 and 13-16. The digit strobes
D1-D8 are also used to control U16 by selective feed-
back to U16 pins 1, 4, 20, and 21. The operating mode,
resolution, and other parameters are determined by
which strobe signal is present at each control input.

D1

D2

D3

D4

D5

D6

D7

D8

Figure 3-2. U16 digit strobes.

3-4
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OPERATING MODE SELECTION. Operating mode bilateral switches U8A through U8D (see Figure 3-3).
selection is controlled by FUNC (U16 pin 4). This pin is These switches are controlled by FUNC switch S3 via
connected to one of digit strobes D1, D3, D4, or D8 via u2.

TO DISPLAY
T S W N S W
usc
D8 - O
~ —
D6
D5
i
D4 o
usD
D3 o_O
02 m——
usB
FUNC o1 —°
® 4 — [

7941-07
Figure 3-3. Operating mode selection.
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RESOLUTION SELECTION. Resolution selection is through U12D (see Figure 3-4). These switches are con-
controlled by RANGE (U16 pin 21). Digit strobes D1-D4 trolled by GATE switch S4 via U6.
are applied directly to pin 21 via bilateral switches U12A

TO DISPLAY
T 4 4 4 4 44
D8
D7
D6
D5
u12D
ute D4 O/O CH 1/CH 2
L [Toss2rs
u12c
D3 O/C
L [1osprs
U12A
D2 S o .
L [o1sp2rs
u12B
RANGE o1 °_-©
21 L —[oo1s/0.0275
| GATE (RESOLUTION) |

7841-08
Figure 3-4. GATE (Resolution) selection.
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‘ ADDITIONAL CONTROL. Additional control of U16 is from input to output through U9C when control input pin 6
provided by feedback of strobes D1 and D3 to CON- is high; or through USD when control input pin 12 is high.
TROLIN (U16 pin 1). This feedback is through the use of See Figure 3-5.
bilateral switches which provide a low-resistance path

D8 pb————>
1] CONTROL
IN D7 ————»
DG i
CH2 - 12|
11 10
——
DISPLAY
oY,
u4B
5 6 6
] | AR
4
810 ~of? D2 -
usc
® T
i«
¢

7941-09
Figure 3-5. Additional strobe feedback.
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EXTERNAL DECIMAL POINT. The effect of decade
division of the input signal is compensated by shifting
the decimal point in the display. This is done by con-
necting digit strobe D3 to U16 pin 1 (see Figure 3-5). In
Frequency kHz, PERIOD, CHECK, and TOTALize
modes, D3 is not applied, and automatic decimal point
placement is enabled in U16. However, when Frequency

Scan by Zenith

MHz or Channel 2 is engaged, application of D3 instructs
U16 to place a decimal point at the display digit whose
strobe appears at pin 20 (EXT DP IN). Placement
depends upon the resolution (GATE) and operating
mode (FUNC) selected. Figure 3-6 shows how place-
ment is determined.

D8 >
2] ext bp N o7 _
D6 -
u16 os -
D4 -
TO
D3 . DISPLAY
D2 -
D1 .
glal 5|5l glel gle
5|15 5! 5 5|5 515
5 [8 3 [& 3 [& o] 16
MHz | -
] ! DI N Wy
"0 ot I ‘ i : 1 : !
USB
U9A
2 5ot
i3] lcu1] [oo1s ] [oas | [10s]
= lcH2| |o.027s] | 0.275 | | 2.7s | 278
7941-10

Figure 3-6. External decimal point control.
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Time Base

The Channel 1 and Channel 2 time base signals are
provided by two separate crystal oscillators. The 10 MHz
crystal oscillator for Channel 1 (Y2) is connected to the
oscillator input of U16 pin 35 from U17A, which buffers
the crystal oscillator output to a level suitable for driving
U16. The 3.90625 MHz crystal oscillator for Channel 2
(Y1) is connected to the EXT OSC IN input (pin 33) of
U16. The 3.90625 MHz crystal oscillator is required to
offset the effect of prescaling the input (by 256) in the
Channel 2 input circuit.

HOLD Switch

The HOLD switch S2 is connected to U16 and U1 pins
11-13 and U138 pins 5 and 6, via U1 pins 1-6. U1A and
U1B provide switch debounce and act as a flip-flop to
lock the output of U1B high or low.

LED Indicators

The MHz indicator D24 is connected to the output of U4

pin 6. This output goes high when Frequency MHz or
Channel 2 is selected.

Theory of Operation—CMC250 Service

The kHz/ps indicator D25 is connected via U4 pin 3tothe
Frequency kHz, PERIOD, and CHECK selected. The in-
dicator lights when any of these modes are selected.

The GATE (count) indicator D26 is connected via U7F to
U16 pin 3. This pin goes low whenever a measurement is
in progress. The kHz, MHz, CH 2, PERIOD, TOTAL, and
CHECK indicators LED1-LED6 are connected via U5,
which buffers the output of U2. The GATE (time base)
indicators are driven by U7, which is connected to the
sequential outputs of UG.

Power Supply

The transformer is a universal type whose primary
windings may be selected for various line voltages by
the rear panel LINE VOLTAGE SELECT switches, S8 and
S9.

The output of the secondary side is rectified by D110,
D111, D113, and D114 and filtered by C120 and C124.
Regulators Q9 and Q10 provide regulated + 5 volts for
the instrument.

3-9
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Section 4—CMC250 Service

PERFORMANCE CHECK PROCEDURE

INTRODUCTION

This procedure checks many of the electrical character-
istics listed in Table 1-2in Section 1 of this manual. If the
instrument fails to meet the requirements given in this
performance check, the adjustment procedure in
Section 5 should be done. This performance check may
also be used as an acceptance test or as a trouble-
shooting aid.

You do not have to remove the instrument case to do this
procedure. All checks can be made using the controls
and connectors accessible from the outside of the
frequency counter.

To ensure instrument accuracy, check its performance
after every 2000 hours of operation, or once each year if

used infrequently. If these checks indicate a need for
readjustment or repair, refer the instrument to a qualified
service person.

TEST EQUIPMENT NEEDED

The test equipment listed in Table 4-1 is a complete list
of the equipment needed for this performance check and
the adjustment procedure in Section 5. All test equip-
ment is assumed to be operating within tolerance.
Detailed operating instructions for test equipment are
not given in this procedure. If operating information is
needed, refer to the appropriate test equipment instruc-
tion manual.

Table 4-1
Test Equipment Required

Item

Minimum Specification

Purpose

Oscilloscope

Bandwidth: DC to 20 MHz. (Suitable equipment:

TEKTRONIX 2225 50 MHz Oscilloscope or
TEKTRONIX 2205 20 MHz Oscilloscope.)

Frequency and sensitivity checks
and trigger level adjustment.

Function Generator

Range: 10 Hz to 2 MHz. (Suitable equipment:
TEKTRONIX CFG250 2 MHZ Function
Generator.)

Frequency check and trigger level
adjustment.

Leveled Signal Generator

Range: 50 kHz to 100 MHz. (Suitable equip-
ment: TEKTRONIX SG 503 Signal Generator.)

Frequency and sensitivity checks
and trigger level adjustment.

Frequency Standard

Accuracy: At least 5 parts in 10 million
(0.5 ppm).

Time base accuracy check and
time base adjustment.

Alignment Tool

Length: 1-in shaft. Bit size: 3/32 in. (Suitable
equipment: Tektronix Part Number
003-0675-00.)

Trigger level adjustment.

Coaxial Cable

50 O, BNC. (Suitable equipment; Tektronix Part
Number 012-0057-01.)

Frequency and sensitivity checks
and trigger level adjustment.

10X Attenuator

50 Q, BNC. (Suitable equipment: Tektronix Part
Number 011-0059-02.)

Frequency check.
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PREPARATION

1. Ensure that all power switches are off.

2. Ensure that all test equipment and the CMC250 are
suitably adapted to the line voltage to be applied.

3. Connect the equipment under test and the test
equipment to a suitable line voltage source. Turn all
equipment on and allow at least one hour for the
equipment to warm up and stabilize.

4. Setthe CMC250 controls as follows during warm-up
time:
INPUT VOLTAGE 50mV-5V(LOW)
(button out)

LOW PASS FILTER OFF (button out)

PROCEDURES

1. Check GATE (resolution) settings and display
using CHECK mode

NOTE

No test equipment is required for this general
check of instrument operation. In CHECK mode
the input circuit is connected internally to the
time base oscillator.

a. Set CMC250 FUNC switch to CHECK and set
GATE switch to 0.027s/0.01s.

b. CHECK that display reads 10000.0 =1 (9999.9
to 10000.1) kHz and the GATE indicator light is
flashing on and off.

c. PressHOLD (button in) and check that the GATE
indicator light remains off. Press HOLD againto
release (button out) and check that the GATE
indicator resumes flashing.

d. Hold the RESET button in and CHECK that the
display reads .0 and the GATE indicator light is
off. Release the RESET button and CHECK that
the display reads 10000.0 and GATE indicator
resumes flashing.

e. Set GATE switch to 0.27s/0.1s.
f. CHECK that the display reads 10000.00 1

(8999.99 to 10000.01) kHz and the GATE
indicator is flashing on and off; flashing should

4-2

At this slower GATE setting, you will notice a
delay after you select the 27s/10s GATE setting
and before the display changes.

Check Channel 1 Frequency Range and
Sensitivity

a.

now be slower than it was at the previous GATE .
setting.

Set the GATE switch to 2.7s/1.0s.

CHECK that the display reads 10000.000 1
(9999.999 to 10000.001) kHz and the GATE indi-
cator is flashing on and off; flashing should now
be slower than it was at the previous GATE
setting.

Set the GATE switch to 27s/10s.

CHECK that the display reads 0000.0000 =1
(999.9999 to 0000.0001) kHz and the OVER-
RANGE indicator is lit (0000.0000 or 0000.0001).
CHECK that the GATE indicator is flashing on
and off; flashing should now be slower than it
was at the previous GATE setting.

NOTE

Set the CMC250 FUNC switch to kHz/10MHz
and the GATE switch to 2.7s/1.0s.

Set the function generator to 1 kHz.

Connect a coaxial cable from the function
generator output through a 10X attenuator and
a50Q termination to the input of the
oscilloscope.

Adjust the function generator output amplitude
for 150 mV p-p sine wave.

Remove the connection from the oscilloscope
and connect it to the CMC250 CHANNEL 1
INPUT connector.

Reduce the frequency from the function gener-
ator to 10 Hz.

CHECK that the CMC250 triggers on 10 Hz.
Set the CMC250 FUNC switch to MHz/100MHz.
Remove the coaxial cable fromthe function gen- .

erator and connect the signal generator to the
oscilloscope. Set the signal generator to



S.

1.
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50 kHz. Set the signal generator for 150 mV p-p
output. Disconnect the oscilloscope and con-
nect the generator to the CMC250 CHANNEL 1
INPUT connector.

Set the signal generator to 100 MHz.

CHECK that the CMC250 will trigger on 150 mV
p-p at 100 MHz.

Set the signal generator to 1 MHz.

Press in the LOW PASS FILTER button on the
CMC250.

CHECK that the CMC250 does not trigger.

Set the LOW PASS FILTER button to OFF (button
out) and set the INPUT VOLTAGE button to
3V-42V(HI) (button in).

Remove the connection from the CMC250 and
connect it to the oscilloscope. Remove the 10X
attenuator and the 50 () termination.

Adjust the signal generator output amplitude for
8.4V p-p.

Remove the connection from the oscilloscope
and connect it to the CMC250 CHANNEL 1
INPUT connector.

CHECK that the CMC250 triggers on 1 MHz.

Disconnect the test equipment.

Check Channel 2 Sensitivity

a.

Set the CMC250 FUNC switch to CH 2 and set
the GATE switch to 2.7s/1.0s.

b. Connect a coaxial cable from the signal gener-
ator output through a 10X attenuator and a 50 Q
termination to the input of the oscilloscope.

c. Setthe signal generator to 50 kHz and 150 mV
p-p output. Disconnect the oscilloscope and
connect the generator to the CMC250 CHAN-
NEL 2 INPUT.

d. Set the signal generator to 100 MHz.

e. CHECK that the CMC250 will trigger on 150 mV
p-p at 100 MHz.

f.  Disconnect the test equipment.
Check CH 1 and CH 2 Time Base Accuracy

a. Connect a 10 MHz signal from the frequency
standard to the CMC250 CHANNEL 1 iINPUT
connector. Set input voltage to 150 mV.

b. Set CMC250 FUNC switch to kHz/10MHz and
the GATE switch to 27s/10s.

c. CHECK that CMC250 display reads 10000.000
kHz +2 (9999.998 to 10000.002 kHz).

d. Disconnectthe standard signal from the CHAN-
NEL 1 INPUT connector.

e. Connect a 100 MHz standard signal to the
CHANNEL 2 INPUT connector.

f.  SetCMC250 FUNC switchto CH 2 and the GATE
switch to 27s/10s.

g. CHECK that CMC250 display reads 100.00000
MHz +2 (99.99998 to 100.00002).

h. Disconnect the test equipment.

4-3



Scan by Zenith



Scan by Zenith

Section 5-CMC250 Service

ADJUSTMENT PROCEDURE

INTRODUCTION

There are four calibration adjustments —the Channel 1
Sensitivity adjustment, the Channel 1 Totalize Sensitivity
adjustment, and the two Time Base adjustments. To
ensure instrument accuracy, the Channel 1 Sensitivity
and the Channel 1 Totalize Sensitivity adjustments
should be done every 2000 hours of operation or at least
once each year if used infrequently. Do not attempt to do
the Time Base adjustments unless you have a standard
frequency source with a known accuracy of at least five
parts in ten million (0.5 ppmy.

PREPARATION FOR ADJUSTMENT

Make the adjustments in this procedure at an ambient
temperature of +21°C to +25°C (+70°F to +77°F)
and a relative humidity of 75% or less.

It is necessary to remove the top of the instrument cabi-
net to access the component side of the Main circuit
board. Disconnect the power cord from the CMC250 and
follow the cabinet removal instructions in the Mainte-
nance section of this manual.

Test equipment needed for these adjustments is
described in Table 4-1 at the beginning of the
Performance Check Procedure. Refer to the appropriate
test equipment instruction manuals for test equipment
operating information.

Connect the test equipment and the CMC250 to a
suitable ac-power source and allow a 30-minute
warmup period before making the Channel 1 Sensitivity
adjustment.

PROCEDURES
1. Adjust Channel 1 Sensitivity (R10)
a. Set the CMC250 front-panel pushbuttons as

follows:

FUNC MHz/100MHz
GATE 2.75/1.0s
INPUT VOLTAGE 50mV-5V(LO)

(button out)

LOW PASS FILTER OFF (button out)

b. Connecta50-Q terminated BNC cable from the
signal generator to the vertical input of the
oscilloscope.

Set the oscilloscope to 10 mV per division.

Set the signal generatorto 50 kHz, 56 mV peak-
to-peak output (5.6 divisions at 10 mV per
division).

Disconnect the cable from the oscilloscope and
connect it to the CMC250 CHANNEL 1 INPUT
connector.

Set the signal generator to 30 MHz and check
the CMC250 display for the correct reading. If
reading is correct, go to step h.

ADJUST — Variable resistor R10 on the Main
circuit board until the CMC250 readout agrees
with the signal generator output reading. Turn
R10 to the right until the frequency counter
begins to misread the signal; then tum R10 to
the left until the counter begins to misread.
Center R10 adjustment between the two points
where the incorrect readouts begin (the mid-
point of the input signal).

Disconnect the cable from the CMC250 and
connect it to the wvertical input of the
oscilloscope.

Set the oscilloscope to 50 mV per division.

Set the signal generator to 50 kHz, 140 mV
peak-to-peak output (2.8 divisions at 50 mV per
division).

Disconnect the cable from the oscilloscope and
connect it to the CMC250 CHANNEL 1 INPUT
connector.

Set the signal generatorto 99.5 MHz + 0.5 MHz,
and check the CMC250 display for a correct
reading.

. ADJUST—R10 until the CMC250 readout

agrees with the signal generator output reading.
Turn R10 to the right until the frequency counter
begins to misread the signal; then tun R10 to
the left until the counter begins to misread.
Center the R10 adjustment between the two
points where the incorrect readouts begin (the
midpoint of the input signal).

Disconnect the test equipment.
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2. Adjust Channel 1 Totalize Sensitivity (R118)

a.

Set the CMC250 front-panel pushbuttons as
follows:

FUNC
INPUT VOLTAGE

TOTAL
50mV-5V(LO)

Connect aTTL-level 50 kHz signal source to the
CMC250 rear-panel TOTALIZE INPUT START/
STOP connector.

Connect a 60 Hz, 50 mV rms signal to the
CMC250 CHANNEL 1 INPUT connector. Note
that the display reading increments.

CHECK —the display stops incrementing when
the signal is removed from the CHANNEL 1
INPUT connector. If the display continues to
increment when the CHANNEL 1 signal source
is disconnected, adjust R118 as described in
step e.

ADJUST —R118 counterclockwise until the dis-
play reading stops incrementing.

Scan by Zenith

NOTE

The CMC250 has an accuracy of ten parts per
million (10 ppm). This means an error of ten
cycles when reading a 1 MHz (seven digit)
signal. Most signal sources are not stable

enough nor accurate enough for this error to be
meaningful.

a.

Replace the top cover on the disassembled
instrument. Ensure that the CMC250 INPUT
VOLTAGE is set to LO (button out) and the LOW
PASS FILTER is OFF (button out).

Tumn the CMC250 POWER ON and allow one
hour for it to warm up.

Apply a 10 MHz + 1 Hz standard signal to the
CMC250 CHANNEL 1 INPUT connector. Select
Frequency kHz mode and 1.0 s GATE time.

ADJUST - C113 until the CMC250 display reads
10000.000 =2 {9999.998 to 10000.002). Adjust
C113 through the CH 1 OSCillator ADJUSTment
hole in the rear panel, using a non-metallic
alignment tool.

NOTE

{.  Disconnect the TOTALIZE INPUT START/STOP

If you wish to adjust the Channel 1 time base for
even greater accuracy, set the GATE switch to
10s and ADJUST C113 until the CMC250 display
reads 0000.0000 with the OVERRANGE indi-

signal.

g. Connect a 10 MHz 50 mV rms signal to the
CHANNEL 1 INPUT connector.

h. Press and release the RESET button to start the

TOTALize count. After 10 seconds, the OVER-
RANGE LED will be illuminated.

CHECK—that the OVERRANGE LED remains lit
when the HOLD button is pressed. If it does not,
repeat Totalize Sensitivity adjustment.

Disconnect test equipment.

3. Adjust Time Bases (Trimmers C108 and C113)

cator it (9999.9998 to 0000.0002 plus
OVERRANGE).
e. Disconnect the standard signal from the

CHANNEL 1 INPUT connector,

Connect a 100 MHz standard signal to the
CHANNEL 2 INPUT connector. Select CH 2
mode and 2.7 s GATE time.

ADJUST—-C108 through the CH 2 OSCillator
ADJUSTment hole in the rear panel until the dis-
play reads 100.0000 +2 (99.9998 to 100.0002).

NOTE

NOTE

Do not attempt to adjust the Time Base unless
you have a standard frequency source having a
known accuracy of at least five parts in ten

If you wish to adjust the Channel 2 time base for
even greater accuracy, set the GATE switch to
27s and adjust C108 until the CMC250 display
reads 700.00000 (99.99998 to 100.00002).

million (0.5 ppm).

5-2
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Disconnect the test equipment.
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o MAINTENANCE

This section of the manual contains information on static-sensitive components, preventive maintenance, trouble-
shooting, and corrective maintenance.

STATIC-SENSITIVE COMPONENTS

The following precautions apply when performing any 8. Avoid handling components in areas that have a
maintenance involving internal access to the instrument. floor or work-surface covering capable of gener-

ating a static charge.

9. Use a soldering iron that is connected to earth

I ground.
Static discharge can damage any semi- 10. Use only approved antistatic, vacuum-type
I conductor component in this instrument. desoldering tools for component removal.
This instrument contains electrical components that are i Table 6'1_ -
susceptible to damage from static discharge. Table 6-1 Relative Susceptibility to
lists the relative susceptibility of various classes of semi- Static-Discharge Damage
conductors. Static voltages of 1 kV to 30 kV are common
I ‘ in unprotected environments. Relative
Susceptibility
When performing maintenance, observe the following Semiconductor Classes Levels?
precautions to avoid component damage:
MOS or CMOS microcircuits or
1. Minimize handling of static-sensitive components. discretes, or linear microcircuits
with MOS inputs {Most Sensi-
I 2. Transport and store static-sensitive components or tive) 1
assemblies in their original containers or on a metal
rail. Label any package that contains static- ECL 2
sensitive components or assemblies. ) .
I P S lies Schottky signal diodes 3
3. Discharge the static voltage from your body by Schottky TTL 4
wearing a grounded antistatic wrist strap while han- ] ]
dling these components. Servicing static-sensitive High-frequency bipolar
: transistors 5
components or assemblies should be performed
only at a static-free work station by qualified service JFET 6
personnel.
I Linear microcircuits 7
4. Keep anything capable of generating or holding a
static charge off the work station surface. Low-power Schottky TTL 8
I 5. Keep the component leads shorted together when- TTL (Least Sensitive) 9
ever possible. 3 Voitage equivalent for levels (voltage discharged from a
100-pF capacitor through resistance of 100 ()):
I Pick up components by their bodies, never by their 1 =100to 500 V 6 = 600 to 800 V
leads 2 = 200 to 500 V 7 = 400 to 1000 V (est)
' 3 =250V 8 = 900 V
) 4 =500V 9 = 1200V
I Do not slide the components over any surface. 5 = 400to 600 V
I 6-1
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PREVENTIVE MAINTENANCE

Preventive maintenance consists of cleaning, inspec-
tion, and checking instrument performance. Preventive
maintenance done on aregular basis may prevent some
instrument problems and improve reliability. The
required frequency of regular maintenance depends on
the environment in which the instrument is used. A good
time to do preventive maintenance is just before instru-
ment adjustment.

INSPECTION AND CLEANING

Inspect and clean the CMC250 as often as operating
conditions require. Dirt inside the instrument can cause
overheating and component breakdown because dirt
insulates and prevents heat dissipation. It also provides
an electrical conduction path that could result in instru-
ment failure, especially under high-humidity conditions.

Do not use chemical cleaning agents which
might damage the plastics used in this instru-
ment. Use a nonresidue-type cleaner, pref-
erably isopropyl alcohol or a solution of 1%
mild detergent and 99% water. Before using
any other type of cleaner, consult your Tektronix
Service Center or representative.

Exterior

INSPECTION. Inspect the external parts of the instru-
ment for damage, wear, and missing parts; use Table 6-2
as a guide. Instruments that appear to have been
dropped or abused should be checked for correct oper-
ation. Defects that could cause personal injury or could
further damage the instrument should be repaired at
once.

Do not allow moisture to get inside the instru-
ment during external cleaning. Use only
enough liquid to dampen the cloth or
applicator.

6-2

CLEANING. Dust on the outside of the instrument canbe
removed with a soft cloth or small soft-bristle brush. The
brush is useful on and around controls and connectors.
Remove remaining dirt with a soft cloth dampened in a
mild detergent-and-water solution. Do not use abrasive
cleaners.

Interior

WARNING

To avoid electrical shock, disconnect the
instrument from the ac power source before
inspecting or cleaning the internal circuitry.

To clean or inspect the inside of the instrument, first refer
to the removal and replacement instructions in the
Corrective Maintenance part of this section.

INSPECTION. Inspect the internal parts of the CMC250
for damage and wear, using Table 6-3 as a guide. Repair
any problems immediately. The repair method for most
visible defects is obvious, but take particular care if
heat-damaged components are found. Since over-
heating usually indicates other trouble in the instrument,
the cause of overheating must be found and correctedto
prevent further damage.

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

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.

Semiconductor Checks

Periodic checks of the transistors and other semi-
conductors in this instrument are notrecommended. The
best check of semiconductor performance is actual
operation in the instrument.
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Table 6-2
External Inspection Checklist

Maintenance —CMC250 Service

Item

Inspect For

Repair Action

Front-Panel Buttons

Missing, damaged, or loose buttons.

Repair or replace missing or defective
items.

Front- and Rear-Panel
Connectors

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

Replace Front- or Rear-Panel assem-
bly or replace defective parts. Clean or
wash out dirt.

Accessories

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

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

Table 6-3
Internal Inspection Checklist

Item

Inspect For

Repair Action

Circuit Boards

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

Replace circuit board assembly or
repair as follows:

Clean solder corrosion with an eraser
and flush with isopropyl alcohol.
Resolder defective connections. Deter-
mine cause of burned items and repair.
Repair defective circuit runs.

Resistors

Burned, cracked, broken, or blistered.

Replace circuit board assembly or
repair as follows:

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

Solder Connections

Cold solder or rosin joints.

Resolder joint and clean with isopropyl
alcohol.

Capacitors

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

Replace circuit board assembly or
repair as follows:

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

Semiconductors

Loosely inserted in sockets. Distorted
pins.

Firmly seat loose semiconductors.
Remove devices having distorted pins.
Caretfully straighten pins (as required
to fit the socket), using long-nose
pliers, and reinsert firmly. Ensure that
straightening action does not crack the
pins, causing them to break.

Wiring and Cables

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

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

Chassis

Dents, deformations, and damaged
hardware.

Replace defective assembly or

straighten, repair, or replace defective
hardware.

6-3
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TROUBLESHOOTING

Preventive maintenance done on a regular basis should
reveal most potential problems before an instrument
fails. However, should troubleshooting be needed, the
following information will help to locate the problem.
Also, the Theory of Operation and the Diagrams sections
of this manual may help with troubleshooting.

TROUBLESHOOTING AIDS

Schematic Diagram

A schematic diagram is located on a tabbed foldout
page in the Diagrams section. Portions of circuitry
mounted on each circuit board are enclosed by heavy
black lines. The assembly number and name(s) of the
circuit(s) are shown near the top or the bottom edge of
the diagram.

Functional blocks on the schematic diagram are out-
lined with a wide gray line. Components within the out-
lined area perform the function named by the block [abel.
The Theory of Operation uses these functional block
names when describing circuit operation.

Component numbers and electrical values of com-
ponents in this instrument are shown on the schematic
diagram. Refer to the first page of the Diagrams section
for the reference designators and symbols used to
identify components. Important voltages are also shown
on the diagram.

Circuit Board lllustrations

Circuit board illustrations in the Diagrams section show
the physical location of each component.

Grid Coordinate System

The schematic diagram and circuit board illustrations
have grid borders alongtheir left and top edges. The grid
coordinates for the components are given in an accom-
panying table.

Component Color Coding

An illustration at the beginning of the Diagrams section
gives information about color codes and markings on
resistors and capacitors.

RESISTORS. Resistors used in this instrument are
carbon-film, composition, or precision metal-film
types. They are usually color coded with the EIA color
code; however, some metal-film type resistors may
have the value printed on the body. The color code is
interpreted starting with the stripe nearest to one end of
the resistor. Composition resistors have four stripes;
these represent two significant digits, a multiplier, and a
tolerance value. Metal-film resistors have five stripes
representing three significant digits, a multiplier, and a
tolerance value.

CAPACITORS. Common disc capacitors and small
electrolytics have capacitance values marked on the
side of the capacitor body. White ceramic capacitors are
color coded in picofarads, using a modified ElA code.
Dipped tantalum capacitors are color coded in
microfarads. The color dot indicates both the positive
lead and the voltage rating. Since these capacitors are
easily destroyed by reversed or excessive voltage, be
careful to observe the polarity and voltage rating when
replacing them.

DIODES. The cathode end of each glass-encased
diode is indicated by either a stripe, a series of stripes, or
a dot. For most diodes marked with a series of stripes,
the color combination of the stripes identifies three digits
of the Tektronix part number, using the resistor color-
code system. The cathode and anode ends of a metal-
encased diode may be identified by the diode symbol
marked on its body.

Semiconductor Lead Configurations

The second figure in the Diagrams section shows some
typical lead configurations for semiconductor devices
that may be used in this instrument. If a semiconductor
does not seem to match the configurations shown, con-
sult a manufacturer’s data sheet.

TROUBLESHOOTING TECHNIQUES

When troubleshooting the CMC250, be sure to read the
troubleshooting techniques given here before going on
to CMC250 Troubleshoaoting Tips. The troubleshoaoting
methods described in this procedure are general tech-
niques that should be used together with the more
specific CMC250 Troubleshooting Tips.

This procedure is arranged to check simple trouble pos-.

sibilities before doing more extensive troubleshooting.
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When a defective component is located, either replace
the assembly containing the defective part or replace the
component by using the appropriate replacement pro-
cedure given in Corrective Maintenance. Replacement
assemblies are available through Tektronix and are
shown in an exploded-view drawing in Replaceable
Parts (section 8) and are described in the parts list in that

section.

Before 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 notexceed
the limits of the component to be tested.

1. Check Control Settings

Incorrect control settings can give a false indication of
instrument malfunction. If there is any question about the
correct function or operation of any control, refer to the
CMC250 Operators Manual.

2. Check Associated Equipment

Before proceeding, ensure that any equipment used with
the CMC250 is operating correctly. Verify that input sig-
nals are properly connected and that the interconnecting
cables are not defective. Check that the ac-power-
source voltage to all equipment is correct.

3. Visual Check

WARNING

To avoid electrical shock, disconnect the instru-
ment from the ac power source before
inspecting the internal circuitry.

Look for broken connections or wires, damaged
components, semiconductors not firmly mounted,
damaged circuit boards, or other clues to the cause of a
malfunction.

4. Check Instrument Performance and Adjustment

Check the performance of either those circuits where you
suspect trouble or the entire instrument. An apparent
trouble may be the result of misadjustment. The
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Performance Check is in Section 4 of this manual, and
the Adjustment Procedure in Section 5.

5. lIsolate Trouble to a Circuit

To isolate problems, use any symptoms noticed when
checking the instrument’s operation to help localize the
trouble to a particular circuit. The CMC250 Trouble-
shooting Tips, following this procedure, may help in
locating a problem.

6. Check Individual Components

WARNING

To avoid electrical 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 components that are
soldered in place are most accurately checked by first
disconnecting one end from the circuit board. This iso-
lates the measurement from the effects of the sur-
rounding 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 given 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 substituting a
known-good component. However, be sure that circuit
conditions are not such that a replacement transistor will
also be damaged. If substitute transistors are not avail-
able, use a dynamic-type transistor checker for testing.
Static-type transistor checks are not recommended,
since they do not check operation under simulated oper-
ating conditions.

When troubleshooting transistors in the circuit with a volt-
meter, measure both the emitter-to-base and emitter-
to-collector voltages to find out if they are consistent
with normal circuit voltages. Voltages across a transistor
may vary with the type of device and its circuit function.
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Some of these voltages are predictable. The emitter-to-
base voltage for a conducting silicon transistor will nor-
mally 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 volimeter across the junction
rather than comparing two voltages taken with respectto
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 indi-
cate either a nonsaturated device operating normally or
a defective (open-circuited) transistor. If the device is
conducting, voltage will be developed across the resis-
tors in series with it; if open, no voltage will be developed
across theresistors unless current is being supplied by a

parallel path.

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 chmmeter set
to a range having a low internal source current, such as
the R X 1 kQ) range. The junction resistance should be
very high in one direction 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 described for other transistors.
However, remember that in the normal depletion mode of
operation, the gate-to-source junction is reverse
biased; in the enhanced mode, the junction is forward
biased.

INTEGRATED CIRCUITS. An integrated circuit (IC) can
be checked with a voltmeter, test oscilloscope, or by
direct substitution. A good understanding of circuit oper-
ation is essential when troubleshooting a circuit having
IC components. Use care when checking voltages and

6-6

Scan by Zenith

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 openora
shorted condition by measuring the resistance between
terminals with an chmmeter set to a range having a low
internal source current, such as the R X 1 kQx 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 0.2V
to 0.4 V. Higher readings indicate that they are either
reverse biased or defective, depending 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 notrequire 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 parially 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 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 capacitance meter or by checking whether the
capacitor passes ac signals.

7. 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 component 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
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entire instrument should be checked if work has been
done on the power supplies. Refer to the Performance
Check Procedure and the Adjustment Procedure,
sections 4 and 5 in this manual.

CMC250 TROUBLESHOOTING TIPS

NOTE

Refer to the schematic diagram in section 9 for
voltages and component values when trouble-
shooting. Component values and resistor toler-
ances are given in the Replaceable Parts list.
Also refer to Troubleshooting Techniques in this
section for more detailed troubleshooting
methods.

The following troubleshooting steps provide a logical
procedure for fault isolation. While the procedure cannot
pinpoint every possible problem, in most cases it will
localize the problem to an area of circuitry.

Most of these troubleshooting steps require removal of
the instrument case. See Removal and Replacement
Instructions in the Corrective Maintenance part of this
section.

General Fault Isolation

Test each operating mode by applying the input signal
frequencies listed in Table 6-4 to the appropriate INPUT
connector. The frequency accuracy of the signal isn’t
critical, but the amplitude should be adequate for a
stable reading (around 100 mV). Use caution not to
exceed the maximum Channel 2 input ratings. Use the
INPUT VOLTAGE and LOW PASS FILTER switches as
necessary to stabilize the Channel 1 display. If the
CMC250 does not show the “Normal Display” given in
Table 6-4, go to the appropriate troubleshooting step.
Display faults and indicated troubleshooting steps are
as follows:

1. If no display can be obtained, go to “Step 1. No
Display.”

2. Ifthe display is abnormal (missing decimal points or
unlit segments or digits), go to “Step 2. Abnormal
Display.”

3. If the display appears normal, but the value is
incorrect or unstable (either channel), go to “Step 3.
Incorrect or Unstable Display Value.”

If the problem was not described in 1, 2, or 3, start
troubleshooting at “Step 1. No Display” and proceed
through each of the steps until the problem is isolated.

Maintenance —CMC250 Service

Step 1. No Display

Check supply voltage at U16 pin 25 for approximately
+ 5 volts. If this voltage is not present, check ac input,
fuse, and + 5 volt (VA) power supply circuit (D110, D111,
C120, Q9). If supply voltage is okay, proceed to “Step 2.
Abnormal Display.”

Step 2. Abnormal Display

DIGIT STROBES AND TIME BASE. Set the unit to any
operating mode and check U16 pins 22-24 and 26-30
for all of the digit strobe waveforms shown in Figure 6-1
(D1 through D8). If all of these waveforms are normal, go
onto “Display Test.” If the waveforms are not as shown in
Figure 6-1, check the output of the time base oscillator at
U16 pin 38 for a waveform of 10 MHz frequency and
peaks of 0 and 2.4 volts. If the waveform at pin 38 is okay,
check U16 and display digits; if no output is obtained,
check oscillator components, U16, and + 5V (VB) power
supply (D113, D114, C124, and Q10).

DISPLAY TEST. Enable the display self-test by con-
necting U16 pins 1 and 22 to each other via a 1N4148
diode (anode to pin 22). The display should be all
“eights” with all of the decimal points and the OVER-
RANGE indicator on. If not, check displays and U16 seg-
ment-driver pins 8-11 and 13-16. Waveforms at each of
these pins should approximate a dc level of about 1.0V,
with negative spikes of about 4 kHz.

DECIMAL POINTS. If the problem involves decimal
points in MHz or CH 2 mode, check the “Mode Selection
Logic” described in Step 3 (Incorrect or Unstable Dis-
play Value).

MHz OR kHz/us INDICATORS. If a problem involves
these indicators, check the “Mode Selection Logic”
described in Step 3 (Incorrect or Unstable Display
Value).

GATE INDICATOR. If the GATE Indicator, D26, does not
function properly, check D26, U7F, and U16 pin 3. D26 is
connected via U7F to U16 pin 3, which goes low when-
ever a measurement is being taken. If U16 pin 3 shows
no activity, check the “Mode Selection Logic” described
in Step 3.

FUNC SWITCH INDICATORS. If the FUNC switch indi-
cators (kHz, MHz, CH 2, PERIOD, TOTAL, and CHECK)
do not function properly, check LED1-LED®6, U5 and U2.

GATE SWITCH INDICATORS. If the GATE switch indi-
cators (0.027s/0.01s, 0.27s/0.1s, 2.7s/1.0s, and
27s/10s) do not function properly, check LED7-LED10,
U6 and U7.
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Table 6-4

Normal CMC250 Displays

Input Frequency Operating Mode GATE Setting Normal (ldeal) Display
10 KHz Frequency kHz 0.01s 10.0
0.1s 10.00
1.0s 10.000
10s 10.0000 2
10 kHz Frequency MHz 0.01s .010
0.1s .0100
1.0s .01000
10s .010000 2
100 MHz Frequency CH 2 0.027s 100.00
0.27s 100.000
2.7s 100.0000
27s 100.00000 P
10 kHz PERIOD 0.01s 100.0
0.1s 100.00
1.0s 100.000
10s 100.0000
10 kHz TOTALize N/A Display accumulates, with fifth digit from .
right changing at approximately 1 Hz.
No input needed CHECK 0.01s 10000.0
0.1s 10000.00
1.0s 10000.000
10s 0000.0000 with OVERRANGE lit2
Less than 100 Hz PERIOD 10s OVERRANGE lit¢

a2 Measurement delay of 10 seconds.
b Measurement delay of 27 seconds.
¢ Measurement delay of at least ten seconds.

Step 3. Incorrect or Unstable Display Value

CH 1 FAULT ISOLATION. Apply an appropriate signal
to Channel 1 and check the waveform at the collector of
Q6C. Waveform should be a square wave (0-2.8V) ofthe
same frequency and polarity as the Channel 1 input sig-
nal. If the waveform is normal, omit the next step and go
to “CH 2 Fault Isolation”.

CHANNEL 1 ANALOG CIRCUITS. Table 6-5 gives
waveform descriptions for the Channel 1 input buffer and
signal-shaping circuits, along with the input conditions
for each waveform. The order of the Table 6-5 test points
is from input (A) to output (L).

CH 2 FAULT ISOLATION. Apply an appropriate signal
to the Channel 2 input. Check the output of the divide-
by-256 prescaler (Channel 2 Input Assembly) at U19
pin 3. A TTL level waveform should be observed; its
frequency should be 1/256 of input frequency. Note that
because of the high frequency, shape irregularities in
this waveform can be expected. If the waveform is
correct, check Mode Selection Logic.

MODE SELECTION LOGIC. Operating mode, reso-
lution, and other factors are determined by feedback of
the U16 digit strobes D1-D8 to various control pins of
this same IC. This feedback is controlled, either directly
or through logic, by the front panel switches. Tables 6-6
and 6-7 give normal logic conditions in these feedback
connections.
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Figure 6-1. Digit strobe waveforms from U16.
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CH 1 Analog Circuit Waveforms

Except where noted otherwise, connect a 10 kHz, 1 Vp-p sine wave to the CH 1 input and set the
INPUT VOLTAGE switch to LO (button out) and the LOW PASS FILTER switch to ON (button in).
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Table 6-5

NOTE

Test Point

Waveform

(A) Gate of Q3

Identical to input.

(B) Gate of Q3 with INPUT VOLTAGE set to HI
(button in).

1/10 amplitude of input.

(C) Source of Q3, connection point of C8, C9,
C11, R9; with input frequency of 100 kHz and
LOW PASS FILTER OFF.

1 Vp-p 10 kHz sine wave centered at +1.3 V.

(D) IC1 pin 10.

1 Vp-p, 10 kHz sine wave centered at +3.8 V.

(E) IC1 pin 9 or 11

DC level of +3.8 V.

(F)IC1 pindor7.

1 Vp-p, 10 kHz rounded square wave centered at +3.8 V.

(G) IC1 pin 5 or 6.

Same as (F), but inverted.

(H) IC1 pin 3 or 12.

Same as (F), but with squarer edges.

(1) IC1 pin 2.

Same as (H), but inverted.

(J) IC1 pin 13.

0.7 Vp-p, 10 kHz square wave centered at +3.8 V.

(K) IC1 pin 15, or base of Q5.

1 Vp-p, 10 kHz square wave centered at +3.8 V.

(L) IC1 pin 14, or base of Q6.

Same as (K), but inverted.

GATE Time Logic Check

Table 6-6

NOTE
See Figure 6-1, Digit Strobe Waveforms from U186, for the waveforms listed in this table.
GATE Switch Setting Test Points Waveform
0.01s U16 pin 21 U16 strobe D1 (pin 30).
Us pin 4 U16 strobe D4 (pin 27).
Ug pin 1 U16 strobe D3 (pin 28).
0.1s U16 pin 21 U16 strobe D2 (pin 29).
U9 pin 4 U16 strobe D5 (pin 26).
U9 pin 1 U16 strobe D4 (pin 27).
1.0s U16 pin 21 U16 strobe D3 (pin 28).
U9 pin 4 U16 strobe D6 (pin 24).
U9 pin 1 U16 strobe D5 (pin 26).
10s U16 pin 21 U16 strobe D4 (pin 27).
U9 pin 4 U16 strobe D7 (pin 23). ‘
U9 pin 1 U16 strobe D6 (pin 24).
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FUNCtion Logic Check

See Figure 6-1, Digit Strobe Waveforms from U16, for the waveforms listed in this table.

FUNC Switch Setting Test Points Waveform

kHz U16 pin 4 U16 strobe D1 (pin 30).
U4pint,3 Logic high.
D25 Lit.
U2 pin 3 Logic high.

MHz U16 pin 4 U16 strobe D1 (pin 30).
U9 pin5 Logic high.
U9 pin 3 Same as U9 pin 4 (U16 digit strobe selected
U16 pin 20 by GATE Switch, see Table 6-6).
U4 pin 4 Logic high.
U2pin2 Logic high.
U4 pin 6 Logic high.
D24 Lit.
U9pin6 Logic high.
U16 pin 4 U16 strobe D1 (pin 30).2
U9 pin 12, 13 Logic high.
Ug pin 2 Same as U9 pin 1 (U186 digit strobe selected
Ui6 pin 20 by GATE Switch, see Tabie 6-6).
U9 pin6, 9, 10 Logic high.
U4 pin 5, 6 Logic high.
D24 Lit.
Ui9 pin 4 Logic high.
U2 pin 4 Logic high.

PERIOD U16 pin 4 U16 strobe D8 (pin 22).
U4 pin 11, 12 Logic high.
D25 Lit.
U2pin7 Logic high.

TOTAL U16 pin 4 U16 strobe D4 (pin 27).
U19 pin 6 Logic high.
U2 pin 10 Logic high.

CHECK U16 pin 4 U16 strobe D3 (pin 28).
U4 pin 13 Logic high.
U2pin 1 Logic high.

a Digit strobe waveform period should be about 5 ms.

l CH2
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CH 1 kHz/MHz SELECT. The gates of U13 select either
the MHz or kHz signal, according to the logic state of a
line from U2 pin2to U13 pin 9 and a line from U4 pin 6to
U13 pins 4 and 5 as follows:

a. Whenthelines from U2 pins 2 and 4 are low (the
line from U4 pin 6 to U13 pins 4 and 5 is low),
U19 pin 2 should have a TTL waveform of the
same frequency as the CH 1 input. If the
waveform is abnormal, check U13 pins 1-6 and
8-13.

b. Divide-by-ten: U14 and U13C form a circuit
which divides the signal by 10 at U13 pin 3 and
selects either the divided signal or the direct sig-
nal for application o U16.

c. The U14 output frequency at pin 2 should be
1/10 of the input at pin 8 (U13 pin 3}. If not check
Ui4.

CHANNEL 1/CHANNEL 2 SELECT. The selection in
U19 is controlled by a line from U2 pin 4 (see Table 6-7),

which goes high whenever CH 2 mode is engaged.
When it is high, the output of U1 pin 8 should be selected
from the CH 2 prescaler.

When the line from U4 pin 6 is low (meaning some mode
other than MHz or CH 2 is selected), the frequency at U1
pin 8 should be the same as that at the Channel 1 input,
except in TOTAL mode.

Gating of the direct signal from U19 pin 18 is also con-
trolied by the input to U19 pin 6, which goes low in all
modes except TOTAL. in TOTAL mode, U19 pin 18 is
enabled by the output of U19 pin 5. This input should be
low when the HOLD switch S2 is disengaged and no
input is appliedto the rear panel connector. ffa TTL lowis
applied to the rear panel connector or if S2 is engaged,
U19 pin 5 should go high, disabling U19 pin 18 (constant
high output). In that event, the output at U1 pin 8 should
be a constant low. If these conditions are not normal,
check U19, U1, U2, and S2.

RESET. Check that all readings are cleared to zero when
the RESET switch is pushed. If not, check S1.

CORRECTIVE MAINTENANCE

Replacement assemblies (i.e., Main Board, Front Panel,
etc.) can be obtained from Tektronix. Many of the stan-
dard electrical components in this instrument can be
obtained from your local electrical parts supplier.
Corrective maintenance, therefore, consists of either
complete assembly replacement or componentreplace-
ment with locally obtained parts.

MAINTENANCE PRECAUTIONS

To avoid personal injury or damage to equipment,
observe the following precautions:

e Disconnect the instrument from the ac-power
source before removing or installing components.

e Verify that any line-rectifier filter capacitors are dis-
charged before doing any servicing.

® Use care not to interconnect instrument grounds
which may be at different potentials (cross
grounding).

e When soldering on circuit boards or small insulated
wires, use only a 15-watt, pencil-type soldering
iron.

OBTAINING REPLACEMENT PARTS

Replacement assemblies for this instrument (Cabinet,
Main Board, Front Panel, Rear Panel, and Channel 2
Input) can be obtained through your local Tektronix Field
Office or representative. The CMC250 assemblies and
their Tektronix part numbers are shown in the exploded-
view drawing in Section 8 of this manual.

The Replaceable Parts list in Section 8 gives the
Tektronix part number, name, and description of each of
the CMC250 assemblies. A generic list (no Tektronix part
numbers) is also supplied and includes the value, rating,
tolerance, and description of the electrical parts on the
Main Board. As CMC250 parts can be ordered from
Tektronix only at the assembly or kit level, this additional
list may be useful if parts are obtained from your local
supplier.

NOTE

Physical size and shape of a component may
affect instrument performance, particularly at
high frequencies. Always use direct replace-
ment components, unless you know that a sub-
stitute will not degrade performance.
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When ordering parts from Tekironix, Inc., be sure to
include the following information:

e Instrument type (include all modification and option
numbers).

e Instrument serial number.

e A description of the part (if electrical, include its full
circuit component number).

e Tekironix part number.

REPACKAGING FOR SHIPMENT

Save the original carton and packing material for reuse if
the instrument should have to be reshipped on a com-
mercial transport carrier. If the original materials are unfit
or not available, repackage the instrument as follows:

1. Use a corrugated cardboard shipping carton with a
test strength of at least 200 pounds and with an
inside dimension at least six inches greater than the
instrument dimensions.
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2. If the instrument is being shipped to a Tekironix
Service Center, enclose the following: the owner’s
address, name and phone number of a contact
person, type and serial number of the instrument,
reason for returning, and a complete description of
the service needed.

3. Completely wrap the instrument with polyethylene
sheeting or equivalent to protect the outside finish
and prevent entry of foreign material into the
instrument.

4. Cushion the instrument on all sides, using three
inches of padding material or urethane foam tightly
packed between the carton and the instrument.

5. Seal the shipping carton with an industrial stapler or
strapping tape.

6. Mark the address of the Tektronix Service Center and
also your ownreturn address on the shipping carton.

MAINTENANCE AIDS

The maintenance aids recommended in Table 6-8
include items that may be needed for instrument main-
tenance and repair. Equivalent products may be sub-
stituted if their characteristics are similar.

Table 6-8
Maintenance Aids

Description Specification

Usage

Soldering lron 15t0 25 W.

General soldering and unsoldering.

Phillips Screwdriver

Assembly and disassembly.

Long-nose Pliers

Component removal and replacement.

Diagonal Cutters

Component removal and replacement.

Vacuum Solder Extractor

No static charge retention.

Unsoldering static sensitive devices and
components.

Contact Cleaner No-Noise.®

Switch and pot cleaning.

IC-removal Tool

Removing DIP IC packages.

Isopropyl Alcohol Reagent grade.

Cleaning.
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INTERCONNECTIONS

Pin connectors used to connect the wires to the inter-
connect pins are factory assembled. They consist of
machine-inserted pin connectors mounted in plastic
holders. If the connectors are faulty, the entire wire
assembly should be repiaced.

TRANSISTORS AND INTEGRATED
CIRCUITS

Transistors and integrated circuits should not be
replaced unless they are actually defective. If one is
removed from its socket or unsoldered from the circuit
board during routine maintenance, return it to its original
board location. Unnecessary replacement or trans-
posing of semiconductor devices may affect the adjust-
ment 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 component 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 the semiconductor lead

configurations.

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) inte-
grated 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 for replacement, clip all the
leads of the device and remove the leads from the circuit
board one at a time. If the device must be removed intact
for possible reinstallation, do not heat adjacent con-
ductors consecutively. 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
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to remove or replace parts. General soldering tech-
niques that apply to maintenance of any precision elec-
tronic equipment should be used when working on this

instrument.
WARNING

To avoid an electrical shock hazard, observe
the following precautions before attempting any
soldering: turn the instrument off, disconnect it
from the ac power source, and wait at least
three minutes for line-rectifier filter capacitors
to discharge.

Use rosin-core wire solder containing 63% tin and 37%
lead. Contact your local Tektronix Field Office or repre-
sentative 10 obtain the names of approved solder types.

When soldering on circuit boards or smail insulated
wires, use only a 15-watt, pencil-type soldering iron. A
higher wattage soldering iron may cause etched circuit
conductors to separate from the board base material
and melt the insulation on small wires. Always keep the
soldering iron tip properly tinned to ensure the best heat
transfer from the tip to the solder joint. Apply only enough
solderto make a firm joint. After soldering, cleanthe area
around the solder connection with an approved flux-
removing solvent (such as isopropyl alcohol) and allow

it to air dry.

Only a maintenance person experienced in the
use of vacuum-type desoldering equipment
should attempt repair of any circuit board in this
instrument. Many integrated circuits are static
sensitive and may be damaged by soider
extractors that generate static charges. Perform
work involving static-sensitive devices only at a
static-free work station while wearing a
grounded antistatic wrist strap. Use only an
antistatic  vacuum-type solder extractor
approved by a Tektronix Service Center.

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:
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Touch the vacuum desoldering tool tip to the lead at
the solder connection. Never place the tip directly
on the board; doing so may damage the board.

NOTE

Some components are difficult to remove from
the circuit board due to a bend placed in the
component leads during machine insertion. To
make removal of machine-inserted com-
ponents easier, straighten the component leads
on the reverse side of the circuit board.

When removing a multipin component, especially
an IC, do not heat adjacent pins consecutively.
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

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 board for more than three
seconds. Solder wick, spring-actuated or
squeeze-bulb solder suckers, and heat blocks
(for desoldering multipin components) must not
be used. Damage caused by poor soldering
techniques can void the instrument warranty.

Bend the leads of the replacement component to fit
the holes in the circuit board. If the component is
replaced while the board is installed in the instru-
ment, cut the leads so they protrude only a small
amount through the reverse side of the circuit board.
Excess lead length may cause shorting to other con-
ductive parts.

Insertthe leads into the holes of the board so that the
replacement component is positioned the same as
the original component. Most components should
be firmly seated against the circuit board.

Touch the soldering iron tip to the connection and
apply enough solder to make a firm solder joint. Do
not move the component while the solder hardens.

Cut off any excess lead protruding through the circuit
board (if not clipped to the correct iength in step 3).

7.
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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

WARNING

To avoid electrical shock, disconnect the instru-
ment from the power input source before
removing or replacing any component or
assembly.

The exploded-view drawings in the Replaceable Parts
list may be helpful during removal and replacement of
assemblies. Component locations are shown in the
Diagrams section.

Read these instructions before attempting to remove or
install any components.

Cabinet Assembly

To remove the cabinet:

1.

Unplug the power cord from
connector.

its rear-panel

Place the instrument upside down on a clean, flat
surface.

Remove the four case-securing screws from the
bottom of the instrument. The two rear screws also
hold the rear rubber pads (feet) in place. The front
screws to be removed are separate from and to the
outside of the front pads.

Carefully turn the instrument right side up, while
holding together the top and bottom of the case.

Remove the top half of the case and the handle.

WARNING

Potentially dangerous voltages exist at several
points throughout this instrument. If it is
operated with the cabinet removed, do not
touch exposed connections or components.
Before replacing parts, disconnect the
ac-power source from the instrument.

6-15
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NOTE

Removal of the top half of the instrument
cabinet and the handle will access the com-
ponent side of the Main board and allow adjust-
mentof R10 and R118 without further disassem-
bly. (R10 can be adjusted through the rear hole
in the metal shield.)

To continue to remove the cabinet:

6.

Remove the two screws securing the Main board to
the cabinet bottom; one screw is near TP1 and the
other near connector JE.

Lift the Main board along with the attached front and
rear panels, away from the bottom of the cabinet.

To replace the cabinet, do the reverse of the preceding
steps.

Channel 2 Input Assembly

The Channel 2 board is located inside a covered metal
shield case and is attached to the Front Panel CHANNEL
2 INPUT connector. The assembly includes the Channel
2 board, the metal shield, and the attached wires.

To remove the Channel 2 Input assembly:

1.

2.

Remove the top of the instrument cabinet.

To access the board, push up on the front corners of
the shield cover until the front of the cover is raised
and continue removing the cover.

Detach the wires connecting the Channel 2 board to
the Main board by unplugging the three-pin con-
nector at JE on the Main board.

Loosen the nut on the BNC with needle-nose pliers
or an open-end wrench.

Unsolder the center BNC contact fromthe Channel 2
board while pulling back on the assembly.

NOTE

To reinstall, place the shield, washer, and nut on
the BNC first and tighten the nut; then resolder
the BNC center conductor to the circuit board.
Reconnect the cable assembly to JE and
replace the top shield over the board.

Scan by Zenith

Front Panel Assembly

The Front Panel assembly includes the Front Panel,
Display board, and the BNG connectors.

To remove the Front Panel assembly:
1. Remove the Channel 2 Input assembly.

2. Remove the ground-wire screw at the top left comer
of the Front Panel.

3. Unplug the black ground wire that goes from the Dis-
play board to the Main board; unplug at Main board
GND.

4. Unplug the four multiwire connectors from the Dis-
play board. The wires are from JA, JC, JD, and JB on
the Main board; note location for reassembly.

5. Unsolder the two wires from the CH 1 BNC.

6. Loosen the two Main board screws (one near TP1
and the other near JE).

7. Lift the front of the Main board and slide the Front
Panel assembly over the pushbuttons until free.

To replace the Front Panel assembly, reverse the
preceding steps.

Rear Panel Assembly
To remove the Rear Panel assembly:
1. Remove the cabinet top.

2. Remove the ground-wire screw at the top left corner
of the Front Panel.

3. Unplug the six-wire connector from JF on the Main
board.

4. Unsolder the two wires from the Rear Panel BNC.

5. Unplugthe two connectors onthe Display board that ’
are over the Power switch (S5).
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6. Slide the heat shrink insulation up and unsolder the To remove the Main Board assembly:
‘ four wires from the Power switch. The two blue wires
go to the two contacts nearest the edge of the unit, 1. Remove the top of the cabinet.
and the red wires go towards the unit’s center.
2. Remove the Rear Panel assembly.

NOTE 3. Remove the Front Panel assembly.
For reinstallation: The Power switch just opens
and closes the line; so either red wire or either
blue wire can be replaced on the rear-most
contacts of the switch. Both blues have to be
towards the outside edge, and both reds
towards the center of the unit.

4. Remove the two screws attaching the Main Board to
the cabinet bottom, one near TP1 and the other near
connector JE.

5. Lift the Main board away from the cabinet.

To replace the Main Board assembly, reverse the pre-

7. Liftthe Rear Panel assembly up out of the slots inthe ceding steps.
I cabinet.
NOTE
Main Board Assembly
When replacing assemblies in the instrument,
The Main Board assembly includes the Main board, the be sure to use new wire ties to replace any that
Front Panel switches, and two board shields. were clipped during disassembly.
|
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o OPTIONS

INTERNATIONAL POWER CORDS

Instruments are shipped with the detachable power cord option ordered by the customer. Descriptive information about
international power cord options is given in Section 2. The following list describes the power cords available for this

instrument.
Standard North American, 120 V
Option A1 Universal Euro, 220 V
Option A2 UK, 240V
Option A3 Australian, 240 V
Option A4 North American, 240 V
Option A5 Switzerland, 220 V

7-1
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Section 8-CMC250 Service

REPLACEABLE PARTS

Replacement parts are available from or through your
local Tektronix, Inc. Field Office or representative.

When ordering parts, include the following 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 item name may sometimes appear as incomplete.
For further Item name identification, the U.S. Federal
Cataloging Handbook H6-1 can be utilized where
possible.

FIGURE AND INDEX NUMBERS

ltems in this section are referenced by figure and index
numbers to the illustrations.

INDENTATION SYSTEM

This mechanical parts list is indented to indicate item
relationships. Following is an example of the
indentations system used in the description column.

12 3 45 Name & Description

Assembly and/or component
Attaching parts for assembly and/or component

END ATTACHING PARTS

Detail part of assembly and/or component
Attaching parts for detail part

END ATTACHING PARTS

Parts of detail part
Attaching parts for parts or detail part

END ATTACHING PARTS

Attaching parts always appear in the same indentation
as the item it mounts, while the detail parts are indented
to theright. Indented items are part of, and included with,
the next higher indentation.

Attaching parts must be purchased separately,
unless otherwise specified.

ABBREVIATIONS

Abbreviations conform to  American
Standard Y1.1.

National
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CROSS INDEX -~ MFR. CODE NUMBER TO MANUFACTURER

Mfr.

Code Manufacturer Address City, State, Zip Code

TK2280 ESCORT INSTRUMENTS CORP 2-FL NO 37 POA HSIN RD TAIPEI TAIWAN ROC 00080
PO BOX 3-20 MUCHA

TK2410  CHUNG TAI PRINTERS BLOCK B, 12-F VERISTRONG IND CTR FO TAN SHANTIN, HONG KONG
34-36 AU PUI WAN STREET

80009 TEKTRONIX ING 14150 SW KARL BRAUN DR BEAVERTON OR 97077-0001
PO BOX 500

8-2
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Fig. &
Index Tektronix Serial No. Mfr.
No. Part No. Effective Dscont Qty 12345 Name & Description Code Mfr. Part No.
1 - 118-8585-00 1 CABINET ASSY.CMC250 80009 118858500

8-3
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Replaceable Parts —CMC250 Service

I Fig. &
Index Tektronix Serial No. Mfr.
No. Part No. Effective Dscont Qty 12345 Name & Description Code Mfr. Part No.
I 2 1 118-8587-00 1 FRONT PNL ASSY:CMC250 80009 118858700
-2 118-8586-00 1 INPUT ASSEMBLY.CHANNEL 2,CMC250 80009 118858600
-3 118-8589-00 1 CIRCUIT BD ASSY:MAIN,CMC250 80009 118858900
(Electrical parts descriptions on following page)
I -4 118-8588-00 1 REAR PNL ASSY.CMGC250 80009 118858800
STANDARD ACCESSORIES
070-7942-00 1 MANUAL,TECH:OPERATORS,CMC250 TK2410 17739000
161-0248-00 1 CABLE ASSY,PWR,: TK2280  30-25635-1
OPTIONAL ACCESSORIES
I 070-7941-00 1 MANUAL,TECH:SERVICE,CMC250 80009 070794100
214-4205-00 1 HARDWARE KIT:CFG250 TK2280  2A-25008-1
020-0859-00 1 COMPONENT KIT:EUROPEAN 80009 020085900
{OPTA-1)
I 020-0860-00 1 COMPONENT KIT:UNITED KINGDOM 80009 020086000
(OPTA-2)
020-0861-00 1 COMPONENT KIT:AUSTRALIAN 80009 020086100
(OPTA-3)
020-0862-00 1 COMPONENT KIT:NORTH AMERICAN 80009 020086200
(OPTA4)
020-0863-00 1 COMPONENT KIT:SWISS 80009 020086300
' (OPTA-5)
8-5
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Main Circuit Board Assembly (118-8589-00) — Electrical Parts Description

Scan by Zenith

Component Description Component Description
C1 CAPACITOR,MPE:0.047UF,10%,250V Q1 TRANSISTOR:LC1674K
c2 CAPACITOR,C:1PF, +/-0.25PF, 500V Q2 TRANSISTOR:LC1674K
C3 CAPACITOR,C:10PF,5%,500V Q3 FET:2N5486
C4 CAPACITOR,C:100PF,5%,500V 04 TRANSISTOR:MPS3640
C5 CAPACITOR,C:0.01UF,5%,50V Q5 TRANSISTOR:MPS3640
C6 CAPACITOR,E:47UF,+80/-20%,16V Q6 TRANSISTOR:MPS3640
c8 CAPACITOR,C:120PF,5%,50V Q9 MICROCKT.L M340T-5
C9 CAPACITOR,C:0.01UF,5%,50V Q10 MICROCKT:LM3407T-5
C10 CAPACITOR,E:47UF, +80/-20%, 16V Qi1 TRANSISTOR:2SC1815
C11 CAPACITOR,E:47UF, +80/-20%,16V R1 RESISTOR:5.1 OHM,5%, 1/8W
C12 CAPAGITOR,C:0.01UF,5%,50V R2 RESISTOR:1.1M OHM,1%,1/8W
C13 CAPACITOR,E:47UF, + 80/-20%,16V R3 RESISTOR:121K OHM,1%,1/8W
C14 CAPACITOR,E:47UF, +80/-20%,16V R4 RESISTOR:100 OHM,5%,1/2W
C15 CAPACITOR,C:470PF,5%,50V RS RESISTOR: 100K OHM,5%,1/8W
C101 CAPACITOR,C:0.1UF, +80/-20%,50V R6 RESISTOR: 130 OHM, 1%, 1/8W
102 CAPACITOR,C:0.1UF, +80/-20%,50V R7 RESISTOR:10 OHM,5%,1/8W
G103 CAPACITOR,C:0.1UF, +80/-20%,50V R8 RESISTOR:470 OHM,5%,1/8W
C104 CAPACITOR,C:0.1UF, +80/-20%,50V R9 RESISTOR: 150 OHM,5%,1/8W
C105 CAPACITOR,G:0.1UF, + 80/-20%,50V R10 RESISTOR,VARIABLE: 10K OHM,20%
C106 CAPACITOR,C:0.1UF, +80/-20%,50V R11 RESISTOR: 100K OHM,5%,1/8W
c107 CAPACITOR,C:39PF, 10%,50V R12 RESISTOR:2.2K OHM,5%,1/8W
cto8 CAPACITOR,VAR:3.5PF~30PF R13 RESISTOR:2.2K OHM,5%,1/8W
C109 CAPACITOR,C:39PF, 10%,500V R14 RESISTOR:470 OHM,5%,1/8W
C110 CAPACITOR,C:47PF,5%,50V R15 RESISTOR:470 OHM,5%,1/8W
Ci11 CAPACITOR,C:47PF,5%,50V R16 RESISTOR: 180 OHM,5%,1/8W
C112 CAPACITOR,C:15PF,5%,50V R17 RESISTOR: 330 OHM,5%,1/8W
C113 CAPACITOR,VAR:3.5PF-30PF R18 RESISTOR:470 OHM,5%,1/8W
C114 CAPACITOR,C:0.1UF, +80/~20%,50V R19 RESISTOR:470 OHM,5%,1/8W
C115 CAPACITOR,C:0.1UF, +80/-20%,50V R20 RESISTOR:330 OHM,5%,1/8W
C116 CAPACITOR, E:47UF, + 80/-20%,16V R21 RESISTOR: 150 OHM,5%,1/8W
c117 CAPACITOR,C:0.1UF, +80/-20%,50V R22 RESISTOR:470 OHM,5%,1/8W
C118 CAPACITOR,E:47UF, + 80/-20%, 16V R23 RESISTOR:470 OHM,5%,1/8W
C119 CAPACITOR,C:0.01UF,5%,50v R24 RESISTOR:22 OHM,5%,1/8W
C120 CAPACITOR,E: 1000UF, +80/-20%,35V R25 RESISTOR: 75 OHM,5%,1/8W
C121 CAPACITOR,C:0.1UF, + 80/-20%,50V R26 RESISTOR:412 OHM,1%,1/8W
C122 CAPACITOR,E:47UF, +80/-20%,16V R45 RESISTOR:220 OHM,5%, 1/8W
Cc123 CAPACITOR,C:0.01UF,5%,50V R101 RESISTOR: 10K OHM,5%,1/8W
C124 CAPACITOR,E: 1000UF, +80/-20%,35V R102 RESISTOR:3K ORM,5%, 1/8W
C125 CAPACITOR,C:0.1UF, +80/-20%,50V R103 RESISTOR: 10K OHM,5%,1/8W
C126 CAPACITOR,E:47UF, +80/-20%,16V R104 RESISTOR: 10K OHM,5%,1/8W
C130 CAPACITOR,C:0.1UF, +80/~20%,50V R105 RESISTOR: 100 OHM,5%,1/8W
C131 CAPACITOR,C:0.1UF, + 80/~20%,50V R106 RESISTOR:470K OHM,5%,1/8W
€132 CAPACITOR,C:0.1UF, +80/-20%,50V R107 RESISTOR:470K OHM,5%,1/8W
C133 CAPACITOR,C:0.1UF, +80/-20%,50V R108 RESISTOR: 100K OHM,5%,1/8W
C134 CAPACITOR,E:47UF, + 80/-20%,16V R109 RESISTOR: 180 OHM,5%,1/8W
D1 DIODE, 1N4148 R110 RESISTOR:470 OHM,5%,1/8W
D2 DIODE:1N4148 R111 RESISTOR:360 OHM,5%,1/8W
D101 DIODE: 1N4007 R112 RESISTOR:360 OHM,5%, 1/8W
D102 DIODE:1N4007 R113 RESISTOR: 10K OHM,5%,1/8W
D103 DIODE:1N4148 R114 RESISTOR: 10K OHM,5%,1/8W
D104 DIODE:1N4148 R115 RESISTOR: 10K OHM,5%, 1/8W
D105 DIODE:1N4148 R116 RESISTOR: 10K OHM,5%,1/8W
D106 DiODE:1N4148 R117 RESISTOR: 180 OHM,5%,1/8W
D107 DIODE:1N4148 R118 RESISTOR,VARIABLE:500K OHM
D108 DIODE:1N4148 R120 RESISTOR,10K OHM,5%,1/8W
D109 DIODE:1N4148 R121 RESISTOR,10K OHM,5%,1/8W
D110 DIODE: 1N4002 R122 RESISTOR, 10K OHM,5%, 1/8W
D111 DIODE: 1N4002 R123 RESISTOR, 10K OHM,5%,1/8W
D112 DIODE:1N4148 R124 RESISTOR,22M OHM,5%,1/8W
D113 DIODE: 1N4002 R125 RESISTOR,22M OHM,5%,1/8W
D114 DIODE: 1N4002 R126 RESISTOR, 1K OHM,5%,1/8W
D115 DIODE:1N4148 R127 RESISTOR, 10K OHM,5%,1/8W
Ic1 MICROCKT:MC10116P R128 RESISTOR, 1K OHM,5%,1/8W
8-6
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Main Circuit Board Assembly (118-8589-00) —Electrical Parts Description (cont)

Component

Description Component Description
U1 MICROCKT.CD74HCT00 Uit MICROCKT:MC14066BCP
U2 MICROCKT:MC14017BCP U12 MICROCKT:MC14066BCP
U3 MICROCKT:HD74LS00 u13 MICROCKT:SN74500
U4 MICROCKT:SN74HCT86AN Ui4 MICROCKT.:SN745196
us MICROCKT:MC14049UBCP u16 MICROCKT:ICM7226A1)
U6 MICROCKT:MC14017BCP ut7 MICROCKT:MC74RC00
u7 MICROCKT:MC14043UBCP u18 MICROCKT:74HCT74
us MICROCKT-MC14066BCP U19 MICROCKT:PAL16R4ACN
ug MICROCKT:MC14066BCP Y1 CRYSTAL:3.90625MHZ
u10 MICROCKT:MC14066BCP Y2 CRYSTAL:10MHZ
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DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

Symbols
Graphic symbols and class designation letters are
based on ANSI Standard Y32.2-1975.

Logic symbology is based on ANSI Y32.14-1973 in
terms of positive logic. Logic symbols depict the logic
function performed and may differ from the manufac-
turer's data.

The overline on a signal name indicates that the signal
performs its intended function when it is in the low state.

Abbreviations are based on ANSI Y1.1-1972.

Other ANSI standards that are used in the preparation
of diagrams by Tektronix, Inc. are:

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 the diagram, inthe
title for the circuit board component location illustration,
and in the lookup table for the schematic diagram and
corresponding component locator illustration. The
Replaceable Electrica! Parts listis arranged by assemblies
in numerical sequence; the components are listed by
component number *(see following illustration for
constructing a component number).

The information and special symbols below may appear in this manual.

Y14.15, 1966 Drafting Practices.
Y14.2, 1973 Line Conventions and Lettering.
Y10.5, 1968 Letter Symbols for Quantities Used in

Electrical Science and Electrical

Engineering.
American National Standard Institute
1430 Broadway
New York, New York 10018
Component Values

Electrical components shown on the diagrams are in
the following units unless noted otherwise:

Capacitors = Values one or greater are in picofarads (pF).
Values less than one are in microfarads
(uF).

Resistors = Ohms (Q).

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 the componentsitlustrated on the facing
diagram are listed in the lookup tabie. When more than
one schematic diagramis usedtoillustrate the circuitry on
a circuit board, the circuit board illustration may only
appear opposite the first diagram on which it was ii-
lustrated; the lookup table will list the diagram number of
other diagrams that the circuitry of the circuit board
appears on.

Modified Component—See
Parts List (Depicted in grey,
or with grey outline)

Strap or Link

Plug to E.C. Board

— Identifies Panel
ontrols, Connectors and

Indicators

Coaxial connectors:
- male

-~ female

- Plug Index; signifies pin No. 1
- External Screwdriver Adj.
Shieiding

Selected value, see Parts List
and Maintenance Section for

Selection Criteria

[] [1
Function Block Title R
Internal
Screwdriver B l
Adjustment S~ g Y seTup S
Y
Cam Switch o Oé' Ra2 // ég
Closure Chart [
(Dot indicates )
switch closure
) T 1lgsz —o\lo—
Etched Circuit Board +5V 678
Outlined in Black .| 1S N4
I |_2 - rsv
Reter to Waveform iy TP46 RS2
Function Block :"“‘E’l ° - 49, 9K
Outline 34r Gt -
al H
IC type ————+—~4 R _U45 CRS4
l»74123 /
Test Voltage ——- - :
Heat Sink o
Board Name .
i
P/O—Part of | . LPB/0 AS TIMING BOARD |
circuit board | g

e
- B7B-XXXX=XX

Assembly Number

Tektronix Part No. » * COMPONENT NUMBER EXAMPLE

for circuit boards

Component Number

Assemy —
Momber " Subassemtty  yumae
Hamoer (f used)

Chass mounled components have a0 Assembly Kumber
oreha—see end ol Replaceatle Bectocai Parts Ut

Decoupled or Filtered

TO R330 \~-..__ Voltage

Refer to Diagram Number

:: and Grid Coordinates
Ay

~ \ Schematic Name
and Number

SYNC GENERATOR
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COMPOSITION

RESISTORS

RESISTORS

METAL-FILM

@@ and @ — 1st, 2nd, and 3rd significant figures

@ —multiplier

@ —tolerance

COLOR SIGNIFICANT RESISTORS
FIGURES | muLTIPLIER | TOLERANCE
BLACK 0 1 —_—
BROWN 10 +19%
RED 2 10? or 100 +2%
ORANGE 3 103 or 1 K +3%
YELLOW 4 10* or 10K 149
GREEN 5 10° or 100 K %
BLUE 6 10%0ri M 4%
VIOLET 7 - +1/10%
GRAY 8 —_— —
WHITE 9 — ——
GOLD - 1071 or 0.1 5%
SILVER - 1072 or 0.01 +10%
NONE _ _— +20%

Figure 9-1. Color codes for resistors.

(1861-20A)6557-87
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O —
D —
M —
O —t
N
o —

B C E
METAL CASE - PLASTIC CASE N
TRANSISTORS TRANSISTORS
POSITIVE NEGATIVE
VOLTAGE VOLTAGE
TRANSISTOR SCR REGULATOR REGULATOR
/ IN /7 / COMMON =~ ’
f A COMMON IN
L ouT ouT
FLAT PACK J
T
CATRODE
IS FLAT
SIDE WITH el
SHORT LEAD
L LED L— \NTEGRATED CRRCUITS —!

LEAD CONFIGURATIONS AND CASE STYLES ARE TYPICAL, BUT MAY VARY DUE TO VENDOR CHANGES OR

INSTRUMENT MODIFICATIONS.

(6081-20)6735-05

Figure 9-2. Semiconductor lead configurations.
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Y H

Jiol

Figure 9-3. Main circuit board and adjustment locations.
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CMC250 DIAGRAM

MAIN BOARD
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION
c1 28 68 D106 os 5F R22 aF ac U4B 6F 5D
c2 2B 5C D107 10M 5G R23 4E 4c uac 7F 5D
c3 2B 6C D108 6J 4E R24 3F 3c u4D 6H 5D
c4 3B 5C D108 6H 4D R25 4F 3Cc USA 9K 5E
c5 1E 5B D110 10C 20 R26 3c 5C usB 8G 5E
c6 1E 5B D111 10C 3D R45 3J 2H usc 8J 5E
cs 3C ac D112 5F 4H R101 1J 6D usD 8J 5E
co ac 4ac D113 1C 28 R102 2) 6D USE 9K 5E
c10 4C 5C D114 11C 28 R103 1C 6D USF 8H 5E
g}; gg :g D115 4D 4D R104 1H 5E us 11N 5F
R105 1c 1H u7A 8P 5F
C13 2C 4B FSt 10C 2D R106 11H 6F u7e 8N 5F
c14 4c 48 FS2 10C 2D R107 10M 4F u7c 9R 5F
C15 3D 48 FS3 11C 2C R108 10M 5G u7D 0L 5F
ciot 2L 6D FS4 1C 2c R109 oN 5G u7E oP 5F
c102 10M 5G R110 3M 4G U7F 3L 5F
glgi 188 gg IC1A 3D 3C Ri11 6F 4D UsA 7K 4D
Ic18 3D 3C R112 6F 4D usB 7 4D
g}gg }(‘)g gg Ic1C 4E 3c R113 1K 5G usc 74 4D
Pt 5 = IC1D 2E 3C R114 11K 5F usD 7K 4D
o108 o 1o R115 1M 6G UgA 6 4E
o108 b o Qa 38 5C R116 1L 6G uoB 6K 4E
o110 Y 16 Q2 38 5C R117 oK 4F usc SH 4E
o1 2 16 Q3 ac 5C R118 4E 4D usD 5J 4E
o112 3 16 Q4 3c 5C R120 5K 3G U10A 6P aF
G113 3H 1 Q5 4F 3C R121 5K 3G u1oB 6N 4aF
G114 10D 2 Q6 3F 3c R122 5J 3G u1oc 6R aF
C115 5F 3G Q9 10D 3D R123 5L 4H u10D 6R aF
S1ie oF pow Q10 11D 3c R124 2H 2G UT1A 5N aF
S117 100 2H Qlt aF aH R125 al 2G utiB 5N aF
o118 10E P R126 a) 1G utic 5P 4aF
o119 106G 20 Rt 2A 68 R127 aF aH utiD 5R aF
G120 10D 20 R2 28 6C R128 3y 1G U12A 6P 4G
Ci21 11D 3B R3 28 5C U128 6N 4G
Ci22 $1E 3c R4 28 5B s1 i 6E uiz2c 6R 4G
C123 116 28 RS 38 5C s2 2H 6E u12D 6S 4G
C124 11D ag R6 3C 5C s3 11K &F U13A 4G 3E
c125 10D 3E R7 3C 5C 84 11L 6G U138 5F 3e
C126 10E D R8 4B 6C s5 10A 6H u1sc 4G 3E
C130 4F aH R9 3C 4C 86 2B 6C U13D 4G 3E
c131 10D 2G R10 30 4C s7 48 6C ui4 3G 3F
c132 10D 4H R11 3D 4C uie 3K 2H
c133 10D 4H R12 3C ac U1A 14 5E U17A 2J 2G
C134 10E 1G R13 3C 4ac U1B 24 5 U178 34 2G
R14 4D a8 uic aJ 5E ui7c 3J 2G
D1 4C 5G R15 4D 48 u1iD 1F SE ui7D 2H 2G
D2 e 5C R16 3D 4B U2 1G 5E U18A 4H 4H
g}g; 1 [D) SD :}; gg 48 U3A 1M 5F u18B 4H 4H
D 3B uss 1M 5F ui9 5H
D103 10K 5F R19 4E 3B usc 1 5F ™
D104 10H 6F R20 3E ac u3D 1" SF Y1 a) 1G
D105 10N 5F R21 4E 4c U4A 6F 5D Y2 3H 1G
OTHER PARTS
Fss 10A CHASSIS s8 10A CHASSIS ss 108 CHASSIS
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'Iél(l:'-o“ix@> MANUAL CHANGE INFORMATION
COMMITTED TO EXCELLENCE Date; __7-8-91 Change Reference: C1/0791
Product: _CMC250 SERVICE Manual Part Number: 070-7941-00
DESCRIPTION Product Group 46

EFFECTIVE ALL SERIAL NUMBERS

TEXT CHANGES

Page 4-1 Table 4-1 Test Equipment Required
Add the following item to the list of required equipment:

Item Minimum Specification Purpose
Signal Source Sine waves of 80 to 600 MHz at 10 mvVrms, Frequency and sensitivity checks

600 to 900 MHz at 25 mVrms, and 900 MHz
to 1.3 GHz at 50 mVrms (Suitable equipment:
Wavetek model 2001 or equivalent.)

Page 4-2 Steps 2, 3, and 4.
Replace the procedure in steps 2, 3, and 4 with the following:
2. Check Channel 1 Frequency Range and Sensitivity
a. Setthe CMC250 FUNC switch to kHz/10MHz and the GATE switch to 2.7s/1.0s.
b. Set the function generator to 1 kHz.

c. Connect a coaxial cable from the function generator output through a 10X attenuator and a 50 Q termination
to the input of the oscilloscope.

d. Adjust the function generator output amplitude for 56 mV p-p (20 mvVrms) sine wave.

e. Remove the connection from the oscilloscope and connect it to the CMC250 CHANNEL 1 INPUT connector.

1. Reduce the frequency from the function generator to 10 Hz.

g. CHECK that the CMC250 triggers on 10 Hz.

h. Set the CMC250 FUNC switch to MHz/100MHz.

i.  Remove the coaxial cable from the function generator and connect the signal generator to the oscilloscope.
Set the signal generator to 50 kHz. Set the signal generator for 141 mV p-p output. Disconnect the oscillo-
scope and connect the generator to the CMC250 CHANNEL 1 INPUT connector.

j.  Set the signal generator to 100 MHz.

k. CHECK that the CMC250 will trigger on 141 mV p-p ( 50 mVrms) at 100 MHz.

I. Set the signal generator to 1 MHz.

m. Press in the LOW PASS FILTER button on the CMC250.

Page 1 of 2
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Product: __CMC250 SERVICE Date: _7-8-91 Change Reference: __C1/0791

MANUAL CHANGE INFORMATION

DESCRIPTION Product Group 46

t.

a.

b.

CHECK that the CMC250 does not trigger.

Set the LOW PASS FILTER button to OFF (button out) and set the INPUT VOLTAGE button to 3V-42V(HI) (button
in).

Remove the connection from the CMC250 and connect it to the oscilloscope. Remove the 10X attenuator and
the 50 Q termination.

Adjust the signal generator output amplitude for 565 mV p-p (200 mVrms).
Remove the connection from the oscillosco'pe and connect it to the CMC250 CHANNEL 1 INPUT connector.
CHECK that the CMC250 triggers on 1 MHz.

Disconnect the test equipment.

Check Channel 2 Frequency Range and Sensitivity

Set the CMC250 FUNC switch to CH 2 and set the GATE switch to 2.7s/1.0s.

Connect a 50 & coaxial cable from the signal generator output through a X10 attenuator to the input of the
CMC250.

Adjust the signal generator output frequency from 80 to 600 MHz at 10 mVrms (28 mV p-p). (This may re-
quire changing the signal generator units.)

CHECK that the readout display coincides with the signal generator over the entire frequency range.
Adjust the signal generator output frequency from 600 to 900 MHz at 25 mVrms (71 mV p-p).
CHECK that the readout display coincides with the signal generator over the entire frequency range.
Adjust the signal generator output frequency from 900 MHz to 1.3 GHz at 50 mVrms (142 mV p-p).
CHECK that the readout display coincides with the signal generator over the entire frequency range.

Disconnect the test equipment.

Check CH 1 and CH 2 Time Base Accuracy

a.

Connect a 10 MHz signal from the frequency standard to the CMC250 CHANNEL 1 INPUT connector. Set
input voltage to 150 mV.

Set CMC250 FUNC switch to kHz/10MHz and the GATE switch to 2.7s/1.0s.

CHECK that CMC250 display reads 10000.000 kHz =+ 200 (9999.800 to 10000.200 kHz).
Disconnect the standard signal from the CHANNEL 1 INPUT connector.

Connect a 100 MHz standard signal to the CHANNEL 2 INPUT connector.

Set CMC250 FUNC switch to CH 2 and the GATE switch to 27s/10s.

CHECK that CMC250 display reads 100.00000 MHz + 200 (99.99800 to 100.00200).
Disconnect the test equipment.
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