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100 MHz

TEK

DUAL TRACE OSCILLOSCOPES

2200
SERIES

2235

Dc to 100 MHz Bandwidth
Lightweight, Easy to Use
2 mV Sensitivity

& ns/Div Sweep Rate

Advanced Trigger System

Trigger View

Delayed Sweep Measurements

Large, Bright CAT

10X Probes Included

Three Year Warranty—Five Year Option

TYPICAL APPLICATIONS

Field Service
Design

Component Testing

See page 277 for available Application Notes.

The 100 MHz 2235 offers high value and
high performance. The low price is made
possible by the 2200 Series innovative ar-
chitecture. Yet it has the needed features,
operational simplicity and—not least—solid
reliability. All backed by a three year war-
ranty on all parts and labor, including the
CRT, excluding probes.

The 2235 ensures measurement quality and
reliability while reducing instrument cost.
Tek started with the innovative architeciure
of the 2200 Series: fewer boards, fewer
mechanical parts, less cabling and electri-
cal connectors. This approach, plus ad-
vanced circuit design and a focus on es-
sential features, has led 10 a scope that's
more accuraie, more reliable, lighter and
more serviceable—and simpler to use—
than any other 100 MHz scope,

The 2235 delivers 2% vertical and horizon-
tal accuracy in normal operation. Accuracy
of 3% or better is maintained across a wide
range of environmental extremes. Trace
noise, chop noise, vertical aberrations and
sweep interference have been reduced to
a mirimum. Delay jitter of 1:20,000 ensures ex-
cellent timing measurement resolution. Trig-
gering is sensitive to 0.3 div at 10 MHz.
There's a trigger view for simplifying set-ups;
single sweep for photographing transients;
bandwidth imit for noisy environments; and a
bright, high resolution 14 kV dome mesh CRT.

Features like rugged design, lightweight and an easy-1o-learn front pansl make the 2235 an ideal service scope. in
both service and design, it offers the sensitivily for low level measurements and sweep rates for fasl logic families,
pilus 10:1 variable holdoff range for complex word triggering. And at the bottom line, it offers the price and rehabitity

to significantly iower the cost of owning a quality scope.

2235 Option 01

(AN/USM-488)

Fully Provisioned Through the U.S.
Army System

Meets or Exceeds MIL-T-28800C and
MIL-STD-4618B Part 4 for EMC/EMI

Dc 1o 160 MHz Bandwidih
Acceptied and Specified by the U.8. Army

The 2235 Option 01 is accepted and speci-
fied by the U.S. Army. if you're involved in
designhing and specifying systems for the
US. Army, bere is a 100 MHz oscilloscope
that shouid top your support equipment lists.

Comparable in performance to the standard
2235, the 2235 Option 01 version has impres-
sive features. it meets the rigid environmental
requirements of MIL-T-28B00C for Class 5 in-
struments. Electromagneltic inlerference is
improved over the standard 2235, and meels
MIL-STD-461B part 4 requirements, It has ad-
justable graticule illumination as wel as un-
calibrated indicator fights for both the hon-
zontal time base and the vertical channels.
HF REJ and LF REJ filtering expand flexibility
for trigger coupling.

For your convenience we've also included a
protective front-panel cover, accessory
pouch, PE101A 1X 2-meler probe, hinocular
viewing hood, BNC T connector, BNC male-
io-binding post, two IC grabber tips and a
service manual,
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CHARACTERISTICS
The following elecirical characteristics are com-
mon to the 2236, 2235, and 2235 Option 01 ex-
cept where noted.

VERTICAL SYSTEM

{TWO IDENTICAL CHANNELS}
Bandwidth (—3dB) and Rise Time —
100 MHz and 3.5 ns, derated {o 90 MHz at
2 mV:idiv and outside 0°C to +35°C. Bandwidth
Limit: 20MHz2 £ 10%.
Deflection Factor — 2 m¥ o 5 V/div at +2%.
Accuracy derated +3% outside +15°C to
+35'C (+10°C to +38°C, 2235 Option 01).
Continuously variable between steps by at least
25:1.
Step Response Aberrations — 2235 and 2235
QOption 01: +4%, —4%, 4% p-p {2 mV to
0.5 Vidiv).
2236 +4%, ~4%. 4% p-p (SmV to 05 Vidiv),
4+5%, —5%, 5% p-p {2 MVidiv).
Display Modes — CH 1, CH 2, CH 2 Invert, Add,
Aitemate, Chop {500 kHz).
Common-Mode Rejection Ratio — At feast
10:1 at 50 MHz for signals of 6 div of less (10:1 at
80 MHz 2235 Option 01).
tnput R and C — 2235 and 2235.(Qption 01:
1M, 20 pF. 2236; 1 MQ, 22 pF.
Maximum input Voltage {Ac and D¢ Cou-
pled) — 400 V (dc + peak ac) ar 800V {p-p to
10 kHz}.
Channel 1/Channei 2 lsolation — 100:1 at
50 MHz.

HORIZONTAL SYSTEM
Sweep Rate — A Time Base: 0.05 x5 to 0.5 s/div
in 125 sequence. 10X Mag: 5ns/div. B Time
Base: 0.05us to S@ms/dw in 1-2-5 sequence.
10X Mag: 5 ns/div.
Sweep Linearity — +5% sver any two of cen-
ter sight divisions.

Accuracy

+15°Cta +35°C** Q*C1a +50°C
unmagntied + 2% *34%
Magretied +3% t4%

4 10°C 0 +35°C fer 2235 #ption O1.
Display Modes — A, Alternate {A intensified
and B Delayed) and 8.

CALIBRATED SWEEP DELAY
Delay Time Range —- Continuously variable
with 10-turn control from <0.5 300 ns to
=>10div.
Differential Delay Time Accuracy — (2235
and 2235 Option01) x1% {+15°C to +35°C);
+2% {0°C to +58°C).
ATime Measurement Accuracy — (2236) Max
accuracy equal to time base accuracy *50ps.
Time Base Accuracy With Standard Oscillator:
10 ppm (0.001%); with Option 14 TCXO (Tem-
perature-Compensated Crystal Oscillator):
0.5ppm (0.00005%).
Delay Jitter — 2236: 10,000 1 (0.01%). 2235 and
2235 Option 01: 20,0881 {0.005%).

TRIGGERING
A Trigger Sensitivity

2235 & 2235 Opt 01 {nternai Extemnsi [p-p volts}
10 MHz 0.3 dw! 36 my
680 MHz 10 dw 120 mv

100 MHz (2235) 1.5 aw 200 MV

100 MHz (2235 Ot 01) 1.5 div 150 mv

2238
10 MHz Q.35 dhv 40 mv
60 MHz 12dw 150 my

100 Mi-iz 15 dw 250 mv

22368 CTM
10 Mz 05dv 50 mv
60 MKz 1.5 dw 160 mV

100 MHz 2.0 div 380 mV

B Trigger (Internal Only) Senaltivity

10 MHx 60 MHz | 100 Mhz
2285 & 225 Opt 01 035 div 10 div 15 dre
2236 €4 dv 1.2 div 1.5 div
2236 CTM 05 dv 15 div 20 div

‘10 35 for 2235 Optien 1.

TV Trigger Sensitivity — TV Field: 1.0 div of
composite sync. TV Line: 0 3 div {2235); 0.35div
{2236 and 2235 Option 01).

Bandwidth Limiting — 20MHz when band-
width lirmit switch depressed.

High Frequency Reject — (2235 Option 01
only) Atfenuates signals absve 40 kiiz.

Low Frequency Reject — (2235 Option 01 only)
Attenuates signals beiow 40 kHz.

Trigger Systam Operating Modes — Normal,
p-p automatic, TV line, TV field, and single
swaep.

Trigger Vlew System — Same deflection fac-
tors as vertical channeis with internal sources;
100 mV/div with ac and ¥c external, and 1 V/div
with de + 10 external. Accuracy is +20%. Deiay
difference between frigger view (EXT input) and
either vertical channel is <20 ns.

Extarnal Trigger Input — Coupling: Ac, dc, or
de+10.

Variable Holdotf Control — Increases A sweep
holeoff time at least 10:1.

X-Y OPERATION
Deflection Factors — Same as scope's vertical
system with the V/div switch in calibrated detent.

Accuracy

¥-Axis X-Axis
+15°C 1o +35°C + 7% =3%
FCto +%°C +3% +4%

Bandwidth — Y-Axis: same as scope’s vertica!
systern. X-Axis: 2.5 MHz.
Phase Difference Between X-Axis and
Y-Axis Amplifiers — +3° from dc to 150 kHz
with dc coupled inputs.

CRT AND DISPLAY FEATURES
CRT — 8 cm x 10 cm display; internal unilluminat-
ed graticule (2235 Option 01 is illuminated). Ac-
celerating potential is 14 kV. GH (P31) phosphor
standard.
Controls — Beam Finder, Focus, Separate A
and B Sweep Intensity, Trace Rotation. 2235 Op-
tion 01 also has Variable Scale lllumination.
Z-Axis Input -~ [c coupled, positive-going signal
decreases intensity; 5 V¥ p-p signal causes notice-
able modulation; dc to 20 MHz.

OTHER CHARACTERISTICS
Probe Adjust Signal — {2235/2236)
Squarewave, 0.5V +5%, 1 kHz +20%.
Amplitude Calibrator — {2235 Option01 only)
Squarswave, 0.5V 2%, 1kHz +20%,

POWER REQUIREMENTS
Line Voltage Range — 50 Vac to 250 V ac. (No
line switches or fuse changes needed.)
Line Frequency — 48 Hz to 440 Hz.
Maximum Power Consumption — 2235: 40 W,
70 VA. 2236: 60W, 110 VA.
De Operation — 12V to 30V available with
1105, 1106, and 1107.

ENVIRONMENTAL
Ambient Temperature — Cperating: 0°C to
+50°C (except 2236 CTM ac RMSV, DCV, and
Modes: 0°C to -+40°C). Nonoperating: —~55°C to
+75°C.
Altitude — Operaling: To 4600 m (15,000 ft).
Maximum operating temperalurg decreased
1°C/1,000 ft {5,000 ft to 15,000 §t). Nonoperating:
To 15000 m (50,000 ft).
Vibration — Operating: 15 minutes along each
of the major axes. 0.015in p-p displacement
10Hz to 55 Hz to 10Hz in one minute cycles.
Heid for 10 minutes at 55 Hz (2.4 g's at 55 Hz).
Humidity — Operating and Nonoperating: 95%,
five cycies (120 hours) referenced to MIL-T-
28800C, Paragraph 4.55.12.2,
Shock — Operating: 30g's, ¥ sine, 11 ms dura-
tion, 3 shocks per axis aleng each majer axis. Yo-
tal of 18 shocks.

EMC — Meets Class B requiremenis per
VDE 08718 for radiated and conducted emmission.
2235 Option 01 AN/LISM 488 Only: Meets require-
ments of MIL-STR-4618B Part 4, CE03, CS01,
CS02, CS806, HED2 {to 1 GHz), and RSO3
{1 Vimeter to 1 GHz).

PHYSICAL CHARACTERISTICS
2235 and 2235 Opt 01 2238
Dimensions mm n mm n
Width*? 328 129 328 129
Height"? 137 54 17 5.4
Uegin'? 440 173 440 17.3
Waeights< kg ib kg ib
Net 6.1 135 73 15.2

* Without handse.
2 Without front covar.
*2 2235 Option 01 height with pouch is 150 mm (5.8 in).



2 23 6 Counter/Timer/Multimeter

CHARACTERISTICS

The foliowing characteristics are unique to the
2236.

Time Base Accuracy — Slandard: 10ppm
(0.001%). With Option 14 TCXO: 0.5 ppm
{0.00005%). )
Frequency — Range: <02Hz to > 100 MHz2.
Maximum Resohsion: 0.00001 Hz. Maximum Accu-
racy: Equal to lime base accuracy. Can be
gated.*™*2

Period — Range: =53 to <10 ns. Maximum
Resolution: 10 ps. Maximum Accusacy: Equal 10
time base accuracy. Can be gated.*'*?

Width — Range: =5s 1o <5 ns. Maximum Res-
olution: 10 ps. Maximum Accuracy: Equal to time
base accuracy *10ns, {an be gated.”!"2
Delay Time — Range: 25 s to = 50% ns. Maxi-
mum Resolution: 10 ps. Maximum Accuracy:
Equal to time base accuracy + 20 ns.*?

ATime — Range: =25s to =1ns. Maximum
Resolution: 10 ps. Maximum Accuracy: Equal to
time base accuracy =+ 50 ps.*?

Totalize — Over 8,800,060 events. Can be gated.
Dc Volts — Range: 0 V to 580 V Maximum Res-
olution: 100 uV. Aceuracy: +0.1%. Input: Threugh
side DMM leads.*?

RMS Ac Volts — Ac Coupled: True RMS with
28 Hz to 20 kHz frequency range. Range: OV to
3506 V. Maximum Resolution: 100 V. Accuracy:
+1.0%. Input: Through side DMM leads,*?

CH1 Volls — Measures average dc voltage
(with CH 1 de coupling) or true RMS voltage (with
CH 1 ac coupling); 1X/10X ranged by coded
probes: Single Sweep bution zeros display and
permits relative dc and ac RMS measurements.
Range, Dc and Ac Voits: OV to 80V (S00V
dc/350V ac with P6121 10X Probe). Maximum
Resolution, Dc and Ac Volts: 100 4V {1 mV with
P6121). Maximum Accuracy, Dc Volis (18°C o
28°C): £0.3% with 1X probe, +0.5% with 1GX
probe. Maximum Accuracy, Ac Volts with 1X
prome (18°C to 28°C); +2%, 50Hz to 100Hz,
+ 1%, 100 Hz 10 20 kHz. Maximum Accuracy, Ac
Volts with 10X Probe: +2%, 20 Hz to 20 kHz, with
proper probe compensation.*#

Resistance — Range: 0Q to 1.99 Gf2. Maximum
Resolution; 0.01 Q. Accuracy: To 0.15%. Automatic

diode detection displays forward voliage drop to
+1%; continuity mode activates tone if resis-
tance is «50.*2

Temperature — Uses Optional Tektronix P02

Temperalure Prabe. Temperalures in C or F select-

ed with Freq/ATimie button. Range: —€2°C to

+230°C {—88°F 1o +446°F). Resolution: To 0.1”

(either rangc). Accuracy: To +2% of reading

+15°C; +2% of reading =+ 2.70°F.

Multimeter Inputs — Isolaled from oscilloscope

ground. Input 2: 10 M{2. Maximum Input Voltage:

500V (dc + peak ac), for all functions.

T Ranges, resoistions, and 8ccuraces cen ba Jegradsc sue 10
gatng orrors and & smaler numibex of 8utomatic 8verses
mace dunng & galed frequency. period, o wxdth measurs-
ment. FOr COMpaIs MTnula SPEcRCRIKNS 560 ORaralty's
manual.

*? For compiote Bcuracy and raselutien orav favmule speafica-
tions see opsrater s manual
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