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2236 Operators

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 in This Manual

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

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

Terms as Marked on Equipment

CAUTION indicates a personal injury hazard not immediate-
ly accessible as one reads the markings, or a hazard to
property, including the equipment itself.

DANGER indicates a personal injury hazard immediately ac-
cessible as one reads the marking.

Symbols in This Manual

This symbol indicates where applicable
ﬁ cautionary or other information is to be found.
For maximum input voltage see Table 1-1.

Symbols As Marked on Equipment

é DANGER — High voltage.
@ Protective ground (earth) terminal.

A ATTENTION — 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 conductor
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 accessi-
ble conductive parts (including knobs and controls that may
appear to be insulating) can render an electric 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 connectors see
Figure 2-1.

Use the Proper Fuse

To avoid fire hazard, use only a fuse of the correct type,
voltage rating and current rating 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 explo-
sive atmosphere unless it has been specifically certified for
such operation.

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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Section 1—2236 Operators

GENERAL INFORMATION

INTRODUCTION

The TEKTRONIX 2236 oscilloscope is a lightweight 100-
MHz instrument with a Counter, Timer, and Multimeter
(CTM). Measurement values are displayed on the Vacuum
Fluroescent nine-digit readout.

The dual vertical channel system supplies calibrated deflec-
tion factors from 2 mV per division to 5 V per division. Trig-
ger circuits enable stable triggering over the full bandwidth
of the vertical system. The horizontal system provides cali-
brated sweep speeds from 0.5 s per division to 50 ns per
division, along with delayed-sweep features. A X10 magnifi-
er circuit extends the maximum sweep speed to 5 ns per
division when the A and B SEC/DIV switch is set to 0.05 us.

The Counter Timer section of the CTM measures frequency,
period, width, and totalizes, and provides a digital readout
of oscilloscope delay time and delta time. It also provides
frequency, period, and width measurements and totalizes
on portions of a waveform selected by the intensified zone
(gated measurements). Counting and timing measurements
are made through the A and B Trigger system. All Counter
Timer measurement values are displayed on the readout.

The Multimeter section of the CTM measures voltages and
resistance through the floating input connectors located on
the right side of the instrument. Voltages can also be mea-
sured through the CH 1 or X & DMM connector. Tempera-
ture measurements can be made by connecting the optional
temperature probe to the Multimeter input connectors. The
Multimeter measurement values are displayed with a 3 3/4-
digit (5000 count) format, on the digital readout.

The instrument is shipped with the following standard
accessories:

1 Operators manual
1 Probe package

2 Multimeter test lead clips
2 Multimeter test leads
1 Power cord

REV JUL 1984

For part numbers and further information about both stan-
dard and optional accessories, refer to the “Options and
Accessories” section (Section 5) of this manual. Your
Tektronix representative, local Tektronix Field Office, or
Tektronix product catalog can also provide accessories
information.

SPECIFICATION

The following electrical characteristics (Table 1-1) are valid
for the 2236 when it has been adjusted at an ambient tem-
perature between +20°C and +30°C, has had a warm-up
period of at least 30 minutes, and is operating at an ambient
temperature between 0°C and +50°C {(unless otherwise
noted).

Items listed in the “Performance Requirements” column are
verifiable qualitative or quantitative limits, while items listed
in the “Supplemental Information” column are either explan-
atory notes, calibration setup descriptions, performance
characteristics for which no absolute limits are specified, or
characteristics that are impractical to check.

Environmental characteristics are given in Table 1-2. The
2236 meets the requirements of MIL-T-28800C, paragraphs
4.5.5.1.3, 45.5.1.4, and 4.5.5.1.2.2 for Type Ill, Class 5
equipment, except where otherwise noted.

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

1-1



General Information—2236 Operators

Table 1-1
Electrical Characteristics

Characteristics

Performance Requirements

Supplemental Information

VERTICAL DEFLECTION SYSTEM

Deflection Factor

Range 2 mV per division to 5 V per division
in a 1-2-5 sequence
Accuracy
+15°C to +35°C +2%.
0°C to +50°C + 3%.

5 mV per division to 5 V per division
gain is adjusted with VOLTS/DIV switch
set to 10 mV per division.

2 mV per division gain is adjusted

with VOLTS/DIV switch set to 2 mV
per division

Range of VOLTS/DIV Variable Control

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

Step Response

Rise Time

0°Cto +35°C
5 mV per Division to 5 V per
Division

3.5 ns or less.

2 mV per Division

3.9 ns or less.

+35°C to +50°C
5 mV per Division to 5 V per
Division

3.9 ns or less.

2 mV per Division

4.4 ns or less.

Rise time is calculated from the formula:

0.35
Bandwidth (— 3 dB)

—

Aberrations

Positive-Going Step
5 mV per Division to 0.5 V
per Division
2 mV per Division
1 V per Division to 5 V per
Division

+4%, —4%, 4% p-p.

+5%, —5%, 5% p-p.
+12%, —12%, 12% p-p.

Measured with 5-division reference
signal, centered vertically, from a

50 © source driving a 50 Q coaxial cable
terminated in 50 Q at the input connector
with the VOLTS/DIV Variable control in
the CAL detent.

Bandwidth (3 dB)

0°Cto +35°C
5 mV per Division to 5 V per
Division

Dc to at least 100 MHz.

2 mV per Division

Dc to at least 90 MHz.

+35°C to +50°C

5 mV per Division to 5 V per
Division.

Dc to at least 90 MHz.

2 mV per Division

Dc to at least 80 MHz.

Measured with a vertically centered
6-division reference signal from a 50 Q
source driving a 50 Q coaxial cable
that is terminated in 50 Q, both at

the input connector and at the probe
input, with the VOLTS/DIV Variable
control in the CAL detent.

AC Coupled Lower Limit

10 Hz or less at —3 dB.

1-2
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Table 1-1 (cont)

General Information—2236 Operators

Characteristics

Performance Requirements

|

Supplemental Information

] '
. i

VERTICAL DEFLECTION SYSTEM (cont)

Bandwidth Limiter

Upper limits (—3 dB) bandpass at
20 MHz +10%.

Chop Mode Switching Rate

500 kHz +30%.

Input Characteristics

| ;-l Resistance

B! Channel 1 1 MQ +0.2%.
| Channel 2 1 MQ £2%

| ,r Capacitance 22 pF +0.5 pF.

! (Channels 1 and 2)

”~

| E Maximum Safe Input Voitage A

| DC Coupled 400 V (dc + peak ac) or 800 V ac p-p
ﬂ to 10 kHz or less.2
- AC Coupled 400 V (dc + peak ac) or 800 V ac p-p

to 10 kHz or less.2

=

Common-Mode Rejection Ratio
(CMRR)

At least 10 to 1 at 50 MHz.

Checked at 10 mV per division for
common-mode signals of 6 divisions or
less with VOLTS/DIV Variable control
adjusted for best CMRR at 50 kHz.

f:)
),

~

Input Current

1.0 nA or less (0.5 division trace shift
at 2 mV per division).

Trace Shift with Attenuator Rotation

0.75 division or less.

VOLTS/DIV Variable control in CAL
detent.

Trace Shift as VOLTS/DIV
Variable Control is Rotated

1.0 division or less.

Trace Shift with Invert

1.5 division or less.

Channel Isolation

Greater than 100 to 1 at 50 MHz.

POSITION Control Range

At least 11 divisions from graticule
center.

e

Yy

aSee Figure 1-1 for derating curve.
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Table 1-1 (cont)

Characteristics

Performance Requirements

Supplemental Information

TRIGGER SYSTEM

A TRIGGER Sensitivity

P-P AUTO and NORM Modes
A Sweep

10 MHz I 60 MHz }100MHZ

Internal 0.35div | 1.2div 1.5div

External 40 mV 150 mV | 250 mV
Counter

Internal 0.5 div 1.5 div 2.0 div

Externai 50 mv 160 mvV | 300 mV

External trigger signal from a 50
source driving a 50 @ coaxial cable

terminated in 50 @ at the input connector.

Trigger sensitivities define signal
amplitude required for stable display.

Lowest Useable Frequency in P-P
AUTO Mode

20 Hz with 1.0 division internal
or 100 mV external.

TV FIELD Mode

1.0 division of composite sync.

B TRIGGER Sensitivity (Internal Only)

10 MHz ‘GOMHz }100MHz

B Sweep 0.35div | 1.2div 1.5 div
Counter 0.5 div 1.6 div 2.0 div
EXT INPUT

Maximum Input Voltage A

400 V (dc + peak ac) or 800 V ac p-p
at 10 kHz or less.2

Input Resistance

1 MQ +2%.

Input Capacitance

22 pF +2.5pF.

AC Coupled 10 Hz or less at lower —3 dB point.
Offset 25 mV or less.
LEVEL Control Range
A TRIGGER (NORM)
INT Can be set to any point of the trace
that can be displayed.
EXT, DC At least 1.6V, 3.2V p-p.
EXT, DC + 10 At least 16V, 32V p-p.

B TRIGGER (Internal only)

Can be set to any point of the trace
that can be displayed.

VAR HOLDOFF Control

Increases A Sweep holdoff time by at
least a factor of 10.

aSee Figure 1-1 for derating curve.
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Table 1-1 (cont)

General Information—2236 Operators

Characteristics

Performance Requirements

Supplemental Information

TRIGGER SYSTEM (cont)

LEVEL Control Range (cont)
Trigger View System

Deflection Factor

Internal Same as vertical.
External
AC and DC 100 mV per division.
DC = 10 1V per division.
Accuracy +20%.

Delay Difference Between EXT
INPUT and Either Vertical
Channel

Less than 2.0 ns.

HORIZONTAL DEFLECTION SYSTEM

Sweep Rate

Calibrated Range

A Sweep 0.5 s per division to 0.05 us per
division in a 1-2-5 sequence. X10
magnifier extends maximum sweep
speed to 5 ns per division.
B Sweep 50 ms per division to 0.05 us per
division in a 1-2-5 sequence. X10
magnifier extends maximum sweep
speed to 5 ns per division.
Accuracy Unmagnified Magnified Sweep accuracy applies over the
center 8 divisions. Exclude the first
+15°C to +35°C +2% +3% 25 ns of the sweep for magnified
sweep speeds and anything beyond
0°C to +50°C +3% +4% the 100th magnified division.

POSITION Control Range

Start of sweep to 10th division will
position past the center vertical

graticule line in X1 or 100th division in

X10.

Sweep Linearity

+5%.

Linearity measured over any 2 of the
center 8 divisions. With magnifier in X10,
exclude the first 25 ns and anything past
the 100th division.

Variable Control Range

Continuously variable between

calibrated settings. Extends the A and
B sweep speeds by at least a factor of

2.5,

Sweep Length

Greater than 10 division.

A/B SWP SEP Range

+ 3.5 divisions or greater.
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Table 1-1 (cont)

Characteristics

Performance Requirements

Supplemental Information

HORIZONTAL DEFLECTION SYSTEM (cont)

Delay Time

Dial Control Range

<0.5 +300 ns to >10 divisions.

Jitter

One part or less in 10,000 (0.01%) of
the maximum available delay time.

X-Y OPERATION (X1 MAGNIFICATION)

Deflection Factors

Same as Vertical Deflection System
(with VOLTS/DIV Variable controls in
CAL detent).

Accuracy
X-Axis
+15°C to +35°C +3%.
0°C to +50°C +4%.

Measured with a dc-coupled, 5-division
reference signal.

Y-Axis

Same as Vertical Deflection System.

Bandwidth (—3 dB)
X-Axis

Dc to at least 3 MHz.

Measured with a 5-division
reference signal.

Y-Axis

Same as Vertical Deflection System.

Phase Difference Between X- and
Y-Axis Amplifiers

+3° from dc to 50 kHz.

With dc-coupled inputs.

PROBE ADJUST

Output Voltage of PROBE ADJUST
Jack

05V x£5%.

Repetition Rate

1 kHz +20%.

Z-AXIS INPUT

Sensitivity

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

Useable frequency range is
dc to 20 MHz.

Maximum Safe Input Voltage

30 V (dc + peak ac) or 30 V p-p ac at
1 kHz or less.

Input Resistance

10 kQ £10%.




Table 1-1 (cont)

General Information—2236 Operators

Characteristics

Performance Requirements

Supplemental Information

D

COUNTER-TIMER

Frequency

Maximum Input Frequency

Ranges Maximum
Resolution
100 Hz 0.00001 Hz
1 kHz 0.0001 Hz
10 kHz 0.001 Hz
100 kHz 0.01 Hz
1 MHz 0.1 Hz
10 MHz 1Hz
100 MHz 10 Hz

Same as trigger specifications.

Minimum Displayable
Frequency

0.20000 Hz.

Time Base Error

Standard +1 X 10-% (10 parts per million)
Less than 5 X 10-% change per year.
Option 14 +5 X 10-7 (0.5 parts per million.)

Less than 1 X 10-7 change per month.

Nongated Mode (Hz)

Resolution Error

b
[+(147) =+ Lso]

Accuracy

Resolution Error + (TBE)F

Gated Mode (Hz)

Resolution Error

+

4 TJE b
I:i— <-—————1‘ J >F2 LSD]
Ng

Accuracy

Resolution Error + Frequency
Gating Error = (TBE)F.

Gating Error

2ns\ 2
F
(%)

F = Frequency of input (Hz).

TJE = Trigger jitter error (seconds).

LSD = One count in least significant digit.

TBE = Time base error (fractional).

bReduces to = LSD for pulse inputs with transition times <20 ns.

N = Number of input samples accumulated = F(0.25 second *+0.01 second) =>1.

Ng = Number of samples inside one gate interval =1.

1-7
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Table 1-1 (cont)

Characteristics

Performance Requirements

Supplemental Information

COUNTER-TIMER (cont)

Period

Minimum Input Period

Ranges Maximum
Resolution
5s 1us
1s 100 ns
100 ms 10 ns
10 ms 1ns
1ms 100 ps
100 us 10 ps

See trigger specifications.

Maximum Displayable
Period

5 seconds.

Nongated Mode (seconds)

Resolution Error

b
[ (M475) . Lso]

Accuracy

Resolution Error + (TBE)P.

Gated Mode (seconds)

Resolution Error

-(i12) 1]

Accuracy Resolution Error = Time Interval
Gating Error = (TBE)P.
Time Interval Gating Error %
]
Width Ranges Maximum
Resolution
5s 1us
1s 100 ns
100 ms 10ns
10 ms 1ns
1ms 100 ps
100 us 10 ps
Minimum Input Width 5 ns.
Maximum Displayable Width 5 seconds.

G = Number of gate intervals in one measurement = (A sweep repetition rate) (0.25 second +0.01 second) =>1.

P = Period of input (seconds).

o




Table 1-1 (cont)

General Information—2236 Operators

Characteristics

Performance Requirements

Supplemental Information

D,

COUNTER-TIMER (cont)

Width (cont)

Nongated Mode (seconds)

Resolution Error

1 .
[ + W (TJE of leading edge
10ns|°
VN

+ TJE of trailing edge) +

Accuracy

Resolution Error + (TBE\W =+
Hysteresis Error +10 ns.

Checked in A TRIGGER NORM
MODE.

Gated Mode (seconds)

Error (seconds)

Accuracy Resolution Errord + (TBE)WW =
Hysteresis Error + Time Interval
Gating Error =10 ns.
Hysteresis

Sensitivity 1
2 slew rate of trailing edge

1 e
~ slew rate of leading edge)]

Slew rate expressed in divisions
on screen.

Time

Sensitivity See A and B TRIGGER sensitivities
expressed in divisions on screen.
Delay Time Ranges Maximum
Resolution
5s 1 us
1s 100 ns
100 ms 10ns
10 ms 1ns
1 ms 100 ps
100 us 10 ps
Minimum Displayable Delay 500 ns.
Time
Maximum Displayable Delay 2.5 seconds.

B Runs After Delay (seconds)

Resolution Error

delay time jitter 10 ns
+ =+

()= Ve

Accuracy

Resolution Error + (TBE)Td + 20 ns.

VG

D,

W = Width being measured in seconds.

°Reduces to *+ 10 nsec for pulse inputs with transition times <20 ns.

dSame as resolution error in nongated mode.

Td = Delay time being measured in seconds.

eReduces to 5 ns for pulse inputs with transition times <20 ns and trigger level centered on waveform.
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Table 1-1 (cont)

Characteristics

Performance Requirements

Supplemental Information

COUNTER-TIMER (cont)

Delay Time (cont)

B Triggered After Delay
(seconds)

Resolution Error

[i: 1 (TJE of leading edge =TJE

VG
- 10ns ]|’
of trailing edge)] = TG
Accuracy Resolution Error + (TBE)Td + 20 ns.
Delta Time Ranges Maximum
Resolution
Ss 1 us
1s 100 ns
100 ms 10 ns
10 ms 1ns
1ms 100 ps
100 ps 10 ps
Maximum Displayable 2.5 seconds
Delta Time

B Runs After Delay (seconds)

Resolution Error

. (2(delay time jitter)) 10ns

/G * /G

Accuracy

Resolution Error + (TBE)TA.

B Triggered After Delay
With VERTICAL MODE
Switch in CH 1, CH 2, ADD,
and CHOP (seconds)

Resolution Error

[i t (TJE of leading edge +

VG
TJE of trailing edge) + ~2S|'
g edge) + g

Accuracy

Resolution Error + (TBE)TA * 50 ps.

Resolution and Accuracy
Definitions

Trigger Jitter Error (TJE),
Through Vertical Input
Connectors (in seconds)

V(en1)2 + (en2)2

Slew rate of triggering edge

Slew rate expressed in divisions on
screen per second.

Reduces to = 10 nsec for pulse inputs with transition times <20 ns.

VG

TA = Delta time being measured in seconds.

e,, = RMS noise of vertical system (in divisions on screen).

e,, = RMS noise voltage of input signal (in divisions on screen).

1-10
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Table 1-1 (cont)

General Information—2236 Operators

Characteristics

Performance Requirements

Supplemental Information

D

COUNTER-TIMER (cont)

Resolution and Accuracy
Definitions (cont)

Display Update Rate

Value of e, (divisions, RMS) BW LIMIT BW LIMIT
On Off
2 mV per Division 0.08 0.1
5 mV per Division to 0.04 0.05
5 V per Division
MULTIMETER
DC Volts Ranges Resolution
05V 100 pV
5v 1imv
50V 10 mv
500 V 100 mV

=2.5 per second.

Accuracy

+18°C to +28°C

+(0.1% of reading + 1 LSD).

0°Cto +18°C and +28°C
to +40°C.

+(0.2% of reading + 4 LSDs).

Normal Mode Rejection

=50 dB from 48 Hz to 62 Hz.

D,

RMS Voits (AC Coupled)

Display Update Rate

Ranges Resolution
05V 100 pnV
5V 1mVv
50V 10 mv
350V 100 mV

=2.5 per second.

Accuracy (20 Hz to 20 kHz)
+18°C to +28°C

+(1.0% of reading + 6 LSDs).

0°C to +18°C and
+28°C to +40°C

+(1.5% of reading + 8 LSDs).

Common Mode Rejection

=60 dB from 48 Hz to 62 Hz.

Crest Factor

=3.0 to maintain stated accuracy.

Resistance

D,

Ranges Resolution
50Q 0.01Q
500 Q 0.1Q
5 KQ 1Q
50 KQ 10Q
500 KQ 100 Q
5 MQ 1 KQ
50 MQ 10 KQ
200 MQ 100 KQ
2 GQ 10 MQ

1-11
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Table 1-1 {cont)

Characteristics

Performance Requirements

Supplemental Information

MULTIMETER (cont)

Resistance (cont)

Display Update Rate

=2.5 per second.

Overrange Indication
(Resistance =2 GQ)

Display indicates "OPEN".

Diode Detection
(Fully Automatic)

Detectable Forward
Voltage Drop

0.15 volts to 2.0 volts.

Minimum Shunt Resistance

=2000 Q per volt of forward drop.

Resistance shunts detectable device.

Maximum Series Resistance

400 Q per volt of forward drop.

Resistance is in series with detectable

device.

Forward Drop
Measurement Accuracy

+(1% of reading +1 LSD).

Accuracy 50 @ 500 Q@ (200 MQ | 2 GQ
to
50 MQ
+18°C to +28°C +(0.3% |£(0.15%| =(1.0% |£(10.0%
of of of of
reading | reading |reading | reading
+20 +2 +1 +1
LSDs) | LSDs) | LSD) LSD)
0°C to +18°C and +(0.5% | £(0.2% | +(1.5% [+(15.0%
+28°C to +40°C of of of of
reading | reading |reading | reading
+22 +4 +2 +2
LSDs) | LSDs) | LSDs) | LSDs)
Continuity With less than 5.0 @ =1 @ mesured, an
audible tone will be generated.
Temperature With the temperature probe not plugged

Probe Tip Measurement
Range

—62°C to +240°C in one range.

in, the readout will display “ProbE-?”

Resolution

0.1° (C or F).

Display Update Rate

=0.9 per second.

Accuracy
(At these Instrument
Ambient Temperatures)

+18°C to +28°C +(2% of reading +1.5°C) or
+(2% of reading +2.7°F).

0°C to +18°C and +(2% of reading +2.0°C) or

+28°C to +50°C +(2% of reading +3.6°F).

No special calibration required for
temperature probe (P6602).

1-12
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Table 1-1 (cont)

General Information—2236 Operators

Characteristics

Performance Requirements W

Supplemental Information

MULTIMETER (cont)

Multimeter Inputs
input Impedance

Resistance (DCV)

Isolated from the oscilloscope ground.

10 MQ +0.25%.

Capacitance (AC RMSV)

180 pF +10%.

Maximum Safe Input
Voltage

+ (Positive) Input to
Ground

500 V (dc + peak ac).

— (Negative) Input to
Ground

Positive to Negative

500 V (dc + peak ac).

500 V (dc + peak ac).

In all CTM functions and ranges.

Inputs
CH 1 Volts Ranges Resolution Ranges determined by CH 1 VOLTS/DIV
TR TR b iowiicion i
5V 1mv 9 '
50 v 10 mVv
10X Probe (P6121) 5V 1mv
50V 10 mv
500V 100 mV
Dc Volts Selected by setting the Channel 1 input
coupling switch to DCV.
Display Update Rate =2.3 per second.
Accuracy 1X Probe 10X Probe
+18°C to +28°C
+(0.30% +(0.50%
of of
reading reading
+6 +6
LSDs) LSDs)
0°C to +18°C and +(0.5% +(0.7%
of of
+28°C to +50°C reading reading
+20 +20
LSDs) LSDs)

Normal Mode Rejection Ratio

=30 dB from 48 Hz to 62 Hz.




General Information—2236 Operators

Table 1-1 (cont)

Characteristics

Performance Requirements

Supplemental Information

MULTIMETER (cont)

AC RMS Volts

Display Update Rate

Selected by setting the Channel 1 input

coupling switch to AC RMSV.

=2.5 per second.

P6121
Accuracy 1X Probe 10X Probe
50 Hzto 100Hz to| 20 Hz to
100 Hz 20 kHz 20 kHz
+18°C to +28°C +(2.0% +(1.0% | *(2.0%
of of of
reading reading reading
+6 +6 +6
LSDs) LSDs) LSDs)
0°C to +18°C and +(2.25% +£(1.25% | *=(2.25%
+28°C to +50°C of of of
reading reading reading
+8 +8 +8
LSDs) LSDs) LSDs)

Crest Factor =3.0 to maintain stated accuracy.

Probe compensation is adjusted
+0.1% of reading with CH 1 VOLTS
VOLTS/DIV switch set to 0.5 (X10)
apply 4 V £0.01%, 20 kHz sinewave.

POWER SOURCE

Line Voltage Ranges 90 V to 250 V.

Line Frequency 48 Hz to 440 Hz.

Maximum Power Consumption 60 W (110 VA).

Line Fuse 1.25 A, 250 V, slow-blow.
CATHODE-RAY TUBE

Display Area 80 by 100 mm.

Standard Phosphor P31.

Nominal Accelerating Voltage 14 kV.
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General Information—2236 Operators

Table 1-2
Environmental Characteristics

&

Characteristics

Description

=3 3 3

NOTE
The instrument meets the requirements of MIL-T-28800C, paragraphs 4.5.5.1.3,

8 4.5.5.1.4, and 4.5.5.1.2.2 for Type Ill, Class 5 equipment, except for maximum
operating temperature, and minimum storage temperature as indicated.
Temperature
2
Operating
AC RMSV, DCV, and Q@ Modes 0° to 40°C (+32°F to +104°F).
P
' All Other Modes 0° to +50°C (+32° to +122°F).
- Nonoperating —50°C to +75°C (—58°F to +167°F). Tested to MIL-T-28800C paragraphs
4.5.5.1.3 and 4.5.5.1.4, except in 4.5.5.1.3 steps 4 and 5 (0°C operating test) are

performed ahead of step 2 (—50°C nonoperating test). Equipment shall remain
off upon return to room ambient during step 6. Excessive condensation shall be
removed before operating during step 7.

Altitude
Operating To 4,500 m (15,000 ft). Maximum operating temperature decreased 1°C per
1,000 ft above 5,000 ft.
f 3 Nonoperating To 15,000 m (50,000 ft).

Humidity (Operating and Nonoperating)

5 cycles (120 hours) referenced to MIL-T-28800C paragraph 4.5.5.1.2.2, for Type
lll, Class 5 instruments. Nonoperating and operating of 95% —5% to +0%
relative humidity. Operating at +30°C and +40°C for AC RMSV, DCV, and Q
Modes only and operating at +30°C and +50°C for all other modes.
Nonoperating at +30°C to +60°C.

Vibration (Operating)

15 minutes along each of 3 major axes at a total displacement of 0.015 inch p-p
(2.4 g's at 55 Hz) with frequency varied from 10 Hz to 55 Hz to 10 Hz in 1-minute
sweeps. Hold for 10 minutes at 55 Hz in each of the 3 major axes. All major
resonances must be above 55 Hz.

Shock (Operating and Nonoperating)

30 g's, haif-sine, 11-ms duration, 3 shocks per axis each direction, for a total of
18 shocks.

EMI

Meets radiated and conducted emission requirements per VDE 0871 Class B.

D
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General Information—2236 Operators

Table 1-3
Physical Characteristics

Characteristics

Description

Weight With Power Cord

With Cover, Probes, and Pouch

7.3 kg (16 Ib).

Without Cover, Probes, and Pouch

6.0 kg (13.3 Ib).

Domestic Shipping Weight

10.1 kg (22.2 Ib).

Height

With Feet and Handles

137 mm (5.4 in).

Width

With Handle

360 mm (14.2 in).

Without Handle

328 mm (12.9 in).

Depth

With Front Cover

446 mm (17.5 in).

Without Front Cover

440 mm (17.3 in).

With Handle Extended

513 mm (20.2 in).

VOLTS
(DC PLUS

PEAK AC)
400

300 \
200

108

50 N

20

12.5V

/

/

10 KHz S0 KHz 100 KHz 500 KHz 1 MHz
FREQUENCY

100 MHz

4207-28

Fig. 1-1. Maximum input voltage vs frequency derating curve for CH 1 OR X & DMM, CH 2 OR Y, and EXT INPUT connectors.
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General Information—2236 Operators
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5.41] 4.85 y 5.42
137] 513 L+ [123] 5.13 [138]
D?)O] l [13()]
| 5 L

1.2} ———
[285]
15.91
(404]
20.10
(510]
17.13
[435]
14.73
[374]
1 1
14.25 11.20 12.88
[362] [284] [327]
12 ° 12.60
: 320
[232] (320]
—
Dimensions are in inches [mm]
C4735-40
Figure 1-2. Physical dimensions of the 2236 Oscilloscope.
ADD JUL 1984 1-17



General Information—2236 Operators

CALIBRATION

Instrument performance should be checked after every
2000 hours of operation or once each year if used infre-
quently. A more frequent interval may be necessary if your
instrument is subjected to harsh environments or severe
usage.

REPACKAGING FOR SHIPMENT

If the instrument is to be shipped to a Tektronix Service
Center for service or repair, attach a tag showing; owner
(with address) and the name of an individual at your firm

1-18

that can be contacted. Include complete instrument serial
number and a description of the service required.

Save and reuse the package in which your instrument
was shipped. If the original packaging is unfit for use or not
available, repackage the instrument as follows:

Surround the instrument with polyethylene sheeting to
protect its finish. Obtain a carton of corrugated cardboard
having a carton test strength of 275 pounds and having
inside dimensions of no less than six inches more than the
instrument dimensions. Cushion the instrument by tightly
packing three inches of dunnage or urethane foam between
carton and instrument, on all sides. Seal carton with ship-
ping tape or industrial stapler.

ADD JUL 1984
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Section 2—2236 Operators

PREPARATION FOR USE

FIRST-TIME START UP

SAFETY

Refer to the “Operators Safety Summary” at the front of
this manual for power source, grounding, and other safety
considerations pertaining to the use of the 2236. Before
connecting the instrument to a power source, carefully read
the following about line voltages, power cords, and fuses.

LINE VOLTAGE

The instrument is capable of continuous operation using
input voltages that range from 90 V to 250 V nominal at
frequencies from 48 Hz to 440 Hz.

POWER CORD

A detachable three-wire power cord with a three-contact
plug is provided with each instrument to permit connection
to both the power source and protective ground. The plug
protective-ground contact connects (through the protective-
ground conductor) to the accessible metal parts of the in-
strument. For electrical-shock protection, insert this plug
only into a power outlet that has a securely grounded pro-
tective-ground contact. To secure the power cord to the
instrument, use the power cord clamp as illustrated in Figure
2-1A.

Fig. 2-1A. Power Cord Clamp

REV JUL 1985

Instruments are shipped with the required power cord as
ordered by the customer. Available power-cord options are
illustrated in Figure 2-1B, and part numbers are listed on the
“Accessories” page at the back of this manual. Contact
your Tektronix representative or local Tektronix Field Office
for additional power-cord information.

Plug Line Reference
Configuration Usage Voltage Standards
Aorth ANSI C73.11
mencan 120V NEMA 5-15-P
120v/ IEC 83
15A
Universal
Euro CEE (7).iL1v.VII
240v/ 280V | |Ec 83
10-16A
UK
240V/ 240V IBESC 18336 3
13A
Australian
240v/ 240V AS C112
10A
North
American ANSI C73.20
240V NEMA 6-15-P
240V/
15A IEC 83
Switzerland
220v/ 220V SEV
6A
Abbreviations:
ANSI — American National Standards Institute
AS — Standards Association of Australia
BS — British Standards Institution
CEE — International Commission on Rules for the
Approval of Electrical Equipment
IEC — International Electrotechnical Commission
NEMA — National Electrical Manutfacturer's Association
SEV — Schweizevischer Elektrotechischer Verein

(2931-21)4204-53
Fig. 2-1B. Optional Power Cords

LINE FUSE

The instrument fuse holder is located on the rear panel
(see Figure 2-2) and contains the line fuse. The following
procedure can be used to verify that the proper fuse is in-
stalled or to install a replacement fuse.

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

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

2-1



Preparation For Use—2236 Operators

LINE
FUSE

CAUTION
T0 AVOID ELECTRIC
. SHOCK, THE POWER

CAUTION
FOR CONTINUED FIRE PROTECTION
REPLACE ONLY WITH SPECIFIED
TYPE AND RATED FUSE. DISCONNECT
POWER INPUT BEFORE REPLACING FUSE.

ROUNDING CONDUCTO
UST BE CONNECTED

[UNE vouTaGe RaNGE] FusE 250v ) ND.
[ s0-250v AC | 5

[1.254 siow)

K. POSITIVE GOING
PUT DECREASES
INTENSITY
5 VOLT P-P CAUSES
. NOTICEABLE
~ MODULATION AT
DRMAL INTENSITY.

=30V PEAK

00 NOT REMOVE
COVER. REFER
SERVICING TD
QUALIFIED
PERSONNEL

POWER

MAX WATTS 60
MAX VA 110
FREQ 48-440Hz

/
POWER
CORD

4205-02

Fig. 2-2. Fuse holder and power cord connector.

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

4. Verify proper fuse value (see Power Source of Table
1-1 in the “General Information” section).

5. Reinstall the fuse (or replacement fuse) and the fuse-
holder cap.

INSTRUMENT COOLING

Always maintain adequate instrument cooling. The venti-
lation holes on both sides of the equipment cabinet and the
fan-exhaust holes in the rear panel must remain free of
obstruction.

CONTROLS, CONNECTORS, AND INDICATORS

The following descriptions are intended to familiarize the
operator with the location, operation, and function of the
instrument’s controls, connectors, and indicators.

DISPLAY, POWER, AND PROBE ADJUST

Refer to Figure 2-3 for location of items 1 through 8.

1 Internal Graticule—Eliminates parallax viewing error
between the trace and graticule lines. Rise-time ampli-
tude and measurement points are indicated at the left
edge of the graticule.

2 POWER Switch—Turns instrument power on and off.
Press in for ON; press again for OFF.

2-2

3 Power Indicator—An LED that illuminates when pow-
er is available to the instrument and the POWER
switch is set to ON (button in).

4 FOCUS Control—Adjusts for optimum display

definition.

5 PROBE ADJUST Connector—Provides an approxi-
mately 0.5-V, negalive-going, square-wave voltage (at
approximately 1 kHZ) that permits an operator to
compensate voltage probes and to check operation of
the oscilloscope vertical system. It is not intended for
verifying the accuracy of the vertical gain or time-base
circuitry.

6 BEAM FIND Switch—When held in, compresses the
display to within the graticule area and provides a visi-
ble viewing intensity to aid in locating off-screen
displays.

REV JUL 1985
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Preparation For Use—2236 Operators

- - 5536 %
( ) /( /TEktronlx \

4205-03

Fig. 2-3. Power and display controls and indicators and PROBE ADJUST output.

™

7 TRACE ROTATION Control—Screwdriver adjust-
ment used to align the crt trace with the horizontal

graticule lines. e e
8 A and B INTENSITY Controls—Determine the bright- PN e QPOSITION /@
ness of the A and B Sweep traces. by} 8 el
L

VERTICAL MODE <€
CHI BOTH CH2  TRIG VIEW BW LIMIT  ADD  ALT CHOP

C 0O O& O

CH1VOLTS/DIV wvear CH 2 VOLTS/DIV
10X

- IN 10X

VERTICAL

X

Refer to Figure 2-4 for location of items 9 through 17.

9 CH 1 VOLTS/DIV and CH 2 VOLTS/DIV Switches—
Used to select the vertical deflection factor in a 1-2-5
sequence. To obtain a calibrated deflection factor, the
VOLTS/DIV variable control must be in the calibrated
(CAL) detent (fully clockwise). The CH 1 VOLTS/DIV

switch selects the range for Multimeter voltage mea- i
surements in CH 1 V CTM mode. ®/

©© 06

REPPT

®

1X—Indicates the deflection factor selected when
using either a 1X probe or a coaxial cable. 4205-04

( ) 10X PROBE—Indicates the deflection factor se-
lected when using a 10X probe. Fig. 2-4. Vertical controls and connectors.

N
i
|
|
|
N
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Preparation For Use—2236 Operators

10 VOLTS/DIV Variable Controls—When rotated coun-

11

12

13

14

2-4

terclockwise out of their calibrated detent positions,
these controls provide continuously variable,
uncalibrated deflection factors between the calibrated
settings of the VOLTS/DIV switches. In CH 1 V mode,
the CH 1 VOLTS/DIV Variable control has no influ-
ence on the Channel 1 volts measurements.

POSITION Controls—Used to vertically position the
display on the crt. When the SEC/DIV switch is set to
X-Y, the Channel 2 POSITION control moves the dis-
play vertically (Y-axis), and the Horizontal POSITION
control moves the display horizontally (X-axis).

CH 1 OR X &DMM and CH 2 OR Y Input Connec-
tors—Provide for application of external signals to the
instrument deflection system for display on the crt and
to the Multimeter (CH 1 OR X & DMM input connector
only. In normal deflection mode (SEC/DIV switch not
set to X-Y), signals from both connectors provide ver-
tical deflection on the crt. In the X-Y mode (SEC/DIV
switch set to X-Y), the signal connected to the CH 1
OR X input connector provides horizontal deflection
(X-axis), and the signal connected to the CH 2 OR Y
input connector provides vertical deflection (y-axis).

Input Coupling (AC/AC RMSV-GND-DC/DCV and AC-
GND-DC) Switches— Three-position switches that
select the method of coupling the input signals to the
instrument deflection system. When in CH 1 V CTM
mode the Channel 1 input Coupling switch selects the
type of voltage measurement the Multimeter will per-
form on the Channel 1 input signal (AC RMSV or
DCV).

AC—Input signal is capacitively coupled to the ver-
tical amplifier. The dc component of the input sig-
nal is blocked. Low-frequency limit (-3 dB point) is
approximately 10 Hz.

GND—The input of the vertical amplifier is ground-
ed to provide a zero (ground) reference-voltage dis-
play (does not ground the input signal). This switch
position allows precharging the input coupling
capacitor.

DC—AIl frequency components of the input signal
are coupled to the vertical deflection systems.

VERTICAL MODE Switches—Two three-position
switches and two button switches are used to select
the mode of operation for the vertical amplifier
system.

CH 1—Selects only the Channel 1 input signal for
display.

15

16

17

BOTH—Selects both Channel 1 and Channel 2 in-
put signals for display. The BOTH position must be
selected for either ADD, ALT, or CHOP operation.

CH 2—Selects only the Channel 2 input signal for
display.

ADD—Displays the algebraic sum of the Channel 1
and Channel 2 input signals.

ALT—Alternately displays Channel 1 and Channel
2 input signals. The alternation occurs during re-
trace at the end of each sweep. This mode is useful
for viewing both input signals at sweep speeds
from 0.05 us per division to 0.2 ms per division.

CHOP—The display switches between the Chan-
nel 1 and Channel 2 input signals during the
sweep. The switching rate is approximately 500
kHZ. This mode is useful for viewing both Channel
1 and Channel 2 input signals at sweep speeds
from 0.5 ms per division to 0.5 s per division.

TRIG VIEW—Press in and hold this button to dis-
play a sample of the signal present in the A Trigger
amplifier (for all A SOURCE switch settings). All
other signal displays are removed while the TRIG
VIEW button is held in.

BW LIMIT—When pressed in, this button switch
limits the bandwidth of the vertical amplifier and the
A Trigger system to approximately 20 MHz. Button
must be pressed a second time to release it and
regain full 100-MHz bandwidth operation. Provides
a method for reducing interference from high-fre-
quency signals when viewing low-frequency
signals.

INVERT Switch—Inverts the Channel 2 display when
button is pressed in. Button must be pressed in a sec-
ond time to release it and regain a noninverted
display.

GND Connector—Provides direct connection to the
instrument chassis ground.

SERIAL and Mod Slots—The SERIAL slot is imprint-
ed with the instrument’s serial number. The Mod slot
contains the option number that is installed in the
instrument.
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Fig. 2-5. Horizontal controls.

HORIZONTAL

Refer to Figure 2-5 for location of items 18 through 24.

18 A and B SEC/DIV Switches—Used to select the

sweep speeds for the A and B Sweep generators in a
1-2-5 sequence. To obtain calibrated sweep speeds,
the A and B SEC/DIV Variable control must be in the
calibrated detent (fully clockwise).

A SEC/DIV—The calibrated sweep speed is
shown between the two black lines on the clear
plastic skirt. This switch also selects the delay time
for delayed-sweep operation when used in con-
junction with the B DELAY TIME POSITION
control.

B SEC/DIV—The B Sweep speed is set by pulling
out the DLY’'D SWEEP knob and rotating it clock-
wise to a setting opposite the white line scribed on
the knob. The B Sweep circuit is used only for de-
layed-sweep operation.

A and B SEC/DIV Variable Control—Provides contin-
uously variable, uncalibrated A Sweep speeds to at
least 2.5 times the calibrated setting. It extends the
slowest sweep speed to at least 1.25 s per division.

20 X10 Magnifier Switch—To increase displayed sweep

21

speed by a factor of 10, pull out the A and B SEC/DIV
Variable knob. The fastest sweep speed can be ex-
tended to 5 ns per division. Push in the A and B
SEC/DIV Variable knob to regain the X1 sweep
speed.

HORIZONTAL MODE Switch—Three-position switch
determines the mode of operation for the horizontal
deflection system, and for frequency, period, width,
and totalize measurements.

A—Horizontal deflection is provided by the A
Sweep generator at a sweep speed determined by
the A SEC/DIV switch setting. Nongated frequen-
cy, period, width, and totalize measurements are
made on the A Trigger signal.

ALT—Alternates the horizontal displays between
the A Sweep (with an intensified zone) and the B
Delayed Sweep. The A Sweep speed is determined
by the setting of the A SEC/DIV switch. The B

Sweep speed and the length of the intensified zone
on the A Sweep are both determined by the B

SEC/DIV switch setting. Gated frequency, period,
width, and totalize measurements are made on the
B Trigger signal. The gate interval is defined by the
length of the intensified zone and is valid only when
B Sweep is triggered.
































































































