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TEK 2200 Series | 2230 DIGITAL STORAGE DSCILLOSCOPE
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2230/2220

Thie 22303 Cption 10:2220 Oplion 10 comr
ply vath [EEE Standard 4881978 ano use
Ep Tektroniv. Stanzard Codes and Formals
\_L[[_Aﬁp The 2230 Cplion 12/2220 Option 1z fea
ture Sangard 552320 and use Teklran
Slangars Codes and Formals.

GFIB ar kS-222C Optional

26K Battery-Backed Save Reference
Memory {2230 Option 10 or 12)

Three Yeo: Werranty—Five Years Optional

TYPICAL APPLICATIONS

100 MKz Digital S1orage /Nonstorage (2230)
60 MHz Digital Storage/Nonstorage (2220}
100 ns Gliteh Capture &t Any Speed

Cureors for Time and Volage
Measurements (2230)

Medical Equipmant Servicing
Digital Design and Troubleshooting
Power Supply Design and Troubleshooting
Electromechanical

Stress/Vibration Analysis

Pre/Posttriggering (2220)
Point Selecteble Triggering (2230)
4K Record Length

Post Acquisition Expansion, Compression,
and Positioning

See page 277 for available Application Notes.

The 2230 and 2220 are the answer for gen-
eral and special purpouse slorage nesds.
These high performance portable scopes
have storage and nonstorage bandwidths
of 100 MHz {2230) and 60 MHz (2220).

Both scopes have been designed wih
many features which enhance their usé
ness in your applications. The 2230 offes
cursers and CRT readout enabling you
measure time Or vollage differences sa
and accurately. The mulliple Save Refef
ence memories allow you to view O
stored and current waveform acquisitions
onscreen simulianeously. Weighted 9
averaging can be used to remove ran
noise from a signal and improve mea
ment accuracy.

Peak detection makes 100 ns glitch caphss.
possible at any sweep speed. This M,
digitizes and stores, in acquisition memeJ«
&% a data pair, the minimum and maximes
leveis of the input signal. The resultind "'{?
play can be used to catch glitches, 85 ’g
row as 100 ns, view frequency drift 8
plitude modulation, or detect aliasing:



Unlimited storage time; expandable, com-
pressible, repositionable stored traces.
$ve reference memery; pre/post trigger
wewing; roll mode; standard X-Y plotter
wiput, and optional interfaces make the
2% and 2220 the most sensible digital
slorage oscilloscopes 1o own.

CHARACTERISTICS
The following characteristics are common to the
and 2220 except where indicated.

DIGITIZER AND MEMORY

Soeed — Digitizing rates fom 20 MS/s at
Sutidiv and faster to 20 samples/s at 5 s/div.
CHOP/ALT modes effectively halves the digitizing
Meiwavatarm, The effective sampling rate in Re-

Petitve Storage mode is 2 GS/s.
Usstul Storage Bandwidth — Single Shot:
ful storage bandwidth is defined as the maxi-
&"""1 sampliing rate (20 MS/s) divided by the de-
e points/signai petiod. Repetitive Sterage
'222{?): B¢ o 100 MHz (2230), Dc to 60 MHz

Resalution — vertival. 8 bils, 25 levels/division.
zontal. 10 bits.

&?“‘liﬂen/Procen Modes — Sample, Peak
GCJ‘,_ Accumulated Peak Detect, Average,

|ng.
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,f:)'" Detact (Enhanced Envelope) Mode —
M8 minimum pulse width for 100% probability
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of 50% signal amplitude capture. 10 MS/s sam-
pling rate

Average Mode — (2230) Normalized Average
weight is seleciable from Vi, ', Y, Ys, e, 'z,
Yos, Y128, 2. Numbar of sweeps averaged is ad-
justable from 1 to 2047 or to an unlimited number.
(2220) Average is active from 2 us/div and faster.
Normalized weight of average is .
Pre/Postirigger —~ (2230} " [PRETRIG} or %
(POSTTRIG) of waveform acquisition is prior 1o
the trigger event. Trigger position is menu salac-
table over the entire record. (2220) PRETRIG. /8
of waveform acquisition window prior to the trig-
ger event. POSTTRIG: Y of waveform acquisition
window prior 1o the trigger event. MOTRIG: 'z of
the wavatorm acquisition window prior to the Irig-
ger event.

Record Langth — {2230) 4K or 1K record length
selectable. (2220) 4K record length.

Save Reference Memory — (2230) One 4K or
three 1K acquisitions may be saved in reference
memory. QOptions 10 and 12 offer 26K of battery-
backed reference memory, aflowing 26 waveform
sets to be saved. (2220) One 4K acquisition may
ba saved in reference memoary.

Tatal Cursor Accuracy — Voltage: +3% of
delta voltaga reading. Time difference is within
+{1 dispiay interval (+ 1 display interval if in ACC
PEAK)] from 5 s to 5 us/div and within £ [(2 dis-
play intervals + (2 display intervals if in ACC
PEAK) +500 ps}} from 2 ps/div to Q.05 us/div.

X-Y Plotter Oulput — Standard on both the
2230 and 2220. The osciloscopes plot all dis-
played waveform(s) and readeut information. The
plotting of the graticule is selectable on the 2230.
Plotter pen lift is adjustable with a relative speed
range of 1 div/s to 10 div/s.

External Clock — Provides an input for EXT
CLOCK signals, dc to 1 kHz, to the Storage acquic
sition system.

VERTICAL SYSTEM

{2 Identicai Channeis)
Bandwiath (—3 dB) and Rise Time (Mon-
store) — (2230) 100 MHz and 3.5 ns, derated to
80 MHz and 4.4 ns at 2 mV/div and outside 0 °C to
+35°C. (2220) 60MHz and S58ns, derated to
B0 Mbz and 7.0 ne at 2 mV/div and outeide 0°C to
+35°C.
Bandwidth Limit — (2230) 20MHz +10%.
{2220) 10MHz +15%.
Nonastore Deflection Factor and Accuracy —
2mV to 5 V/div 1-2-5 sequence, accuracy is 2%
{0°C to +35°C). Uncalibrated: Continuously vari-
able between steps lo al least 2.5:1.
Store Deflection Factor and Accuracy —
2mvy to 5V/div. Displayed signal amplitude is
within % 3% of the input voltage aver tha dynamic
range of the A/D convarter.
Vartical Systam Oparating Modes — Ch 1,
CH 2, CH 2 Invert, ADD, ALT, CHOP (500 kHz
nonstore).



Common-Mode Rejection Ratio — For signals
of 6div or less, at leas! 10:1 {at 50 MHz).
Input R and C — 1 MR, 20 pF.
Maximum Input Voltage (Ac and Dec Cou-
pled) — 400 V (dc + peak a¢) or 800V {p-p 10
| 10 kHz).

Channel 1/Channel 2 Isolation — 1001 at
50 MHz.
Ac-Coupled Lower Culoff Frequency —
10Hz or less at -3 ¢B,
Automatic Scale Factor — (2230) Probe tip de-
flection factors for coded probes are automatical-
ly indicated in the CRT readout.

HORIZONTAL SYSTEM
A Time Base — (.05 us to 0.5 s/div in 1-2-5 se-
quence. 10X magnifier extends the maximum
sweep speed to 5 ns/div. In STORE mude, luwer
sweep speed is exiended 10 5 s/div.
B Time Base — (2230} 0.05 us to 50 ms/dwv in 1-
2-5 sequence. 10X magnifier exlends the maxi-
mum sweep speed to & no/div.
Variable Sec/Div Control — In Nonstorage
mode, uncalibrated variable exlends sweeps by
at least 2.5:1. In storage mode, a 4K acquisition is
compressed to 1K for on-screen viewing.
Sweep Linearity — = 5% over any 1wo of the
center eighi divisions
Time Base Accuracy — Slorage mode 01%
over full 10 em {or div),

Nonstorage Mode +15°C 1o +35*C | Do +50°C
Unmagniled 1 M 3%
Magnilied 1 3% 1 4%

Horizontal Operating Modes — (2230) Non-
storage: A. Allernate wilh A intensified by B. and
B, Storage A, A intensified by B, and B.
DELAYED SWEEP
Delayed Sweep Delay Times — (2230) Contin-
uously vanable with 10-turn contral from less
0.5 dw plus 300 ns to grealer than 10 div.
Differential Delay Time Accuracy — (2230)
T 1% (0°C 10 4+35°C, 22% (0°C to +50°C).
Delay Jitter — (2230) 5,000:1 (0.02%), nonstore
mode onty.

TRIGGERING
A Trigger Sensitivity
2230 Internal External
10 MH2 0.35 aw 40 mv
100 MHz 1.5 aw 200 my
2220 Intemal External
5MHz 0.3 dwv D mv
60 MHz 1.0 dw 120 my

B Trigger {(Internal Cnly) Sensitivity —
0.35 div at 10 MHz, 1.5 div at 100 MHz.

Trigger System Cperating Modes — Normal,
P-P Automatic, TV Line, TV Field, and Single
Sweep. HF REJ friggering attenuates ¢ignale
above 40 kHz. Lowest usable frequency for P-P
Automalic is 20 Hz.

Trigger Coupling — Automaiic coupling with in-
lernal signal sources: Ac with P-P Aulomatic and
TV Field; De with Normal and Single Sweep.
Trigger Sources — A trigger: Internal, external,
and line. B trigger {2230): inlernal only.

Extarnal Trigger Input — Input Coupling: Ae,
de, or dc divide by 10. Bandwidth: 100 MHz
(2230), 60 MHz (2220), Ac-coupled lower cutoH

{2230)

frequency is 10Hz or less at —3 dB. Maximum
safe nput vollage same as scope's verlical
channels.

X-Y MEASUREMENTS
Detlection Faciors — Same as scope’s vertical
system with the Volts/div swiltch in calibrated
detent.
Accuracy — Slorage Mode is same as digital
storage verical deflection system.

2230 Nonsiorage Y-Axis X-Axin
+35°C 10 4 35°C T 2% *.3%
0°Cio +50°C 3% 4%

Storage Mode Bandwidth - (2230} dc fo
100 MHz. (2220) dc 1o 60 MHz. Bandwidth
changes proportionate 10 sweep speed.
Nonstorage Bandwidth — Y-axis same as
scope's vertical sysiem, X-axis: 3.0 MHz.
Nonstorage Phase Difference — Between X
and Y amplifiers: =3° from de to 150 kHz.
Storage Mode Phase Ditference — Time oif-
ference between Y-axis ang X-aus is no more
than 100 ns. The X-axis is sampled before the
Y-axis. Belween X and Y amplifiers: Less than
x2° referenced 1o a 10 division signal period

CRT AND DISPLAY FEATURES

CRT — 8 x 10 cm display; internal graticule, non-
liuminated, accelerating potential is 14 kY, GH
{P31) phosphor standard.

Controis — Beam finder, focus, separate A and
B sweep intensity (2230}, Storage/Readout inten:
sity (2230}, trace rotation.

Z-Axis — Sensitivily. 5V causes noticeable
mogulation, posiive voltage decreases inlensity
Usable trequency range is dc to 20 MMz (2230),
to 10 M2 (22205 Maximum safe input voltage 15
30V (de + peak ac) or 10V ac pp al 1kHz or
lese Inpul regigtance 15 approximately 10 kel

CTHER CHARACTER!ETICS
Probe Adjustment Signal — 05V +5%
squarewave af 1 kHz = 20%.

POVER REQUIREMENRTS
Line Voltage Range — 90V ac 10 250 V ac.
Line Frequency — 48 Mz to 440 Hz.

Maximum Power Consumption — 85 W, 2.0 A,
at 250 V (slow blow).

ENVIRONMENTAL
Temperature — Operating: 0°C 10 +50°C;
Nonoperating: —55°C 1o +75°C.
Altitude — Operating: o 4 500 meters (15,000
f1), maximum operating temperalure decreased
1°C per 1,000 1 above 5,000 fi. Nonoperaling: 1o
15000 m (50,000 ft).
Humidity — Operating and Nonoperating: 5 cy-
cles (120 hours) referenced to MIL-T-28800C, for
Type Il Class 5 instruments.
Radiated and Conducted Emission — Re-
quirements per VOE-0871. Meets Class B,
Vibration — QOperating: 15 minutes along each
of ihree axes at & totat displacement ot 0.015 inch
p-p (24 g's at 55 Hz) with frequency varied from
10 1o 55 10 10 Hz in one minute sweeps; hold tor
10 minutes at 55 Hz in each axis; all major reso-
nances must be above 58 Hz.
Shock — Operating and Nonoperating: 30g's,
half-sine, 11 ms duration, 3 shocks per axis for a
total of 18 shocks.

PHYSICAL CHARACTERISTICS

Dimansions mm n
Width

With handie 360 143

Wilhout handie 38 198
Height, with fest and hardle 137 54
Deptn

With fronl cover 445 [

W fronl sover 440 3

Wil froni cover 511 )
Waight kg L)
Nel, wilhaul cover, accestonias,

and pouch 8.3 i)

Option 10 GPiB interface
Option 12 rs-232¢ interact

GPIB
IEEE.48B
GPIB {Option 10) and RS-Z32C (Ophon 12) inler
faces are available for the 2230 ang 2220. Eitw
interface can transmit and receive waveform dala
Mos! front panel settings can be queried ot
many functinng can he controlled via the intarfame
e.g., single sweep reset.

2230 Option 10 or 12 interfaces also allow mes
sages or computed results 1o be displayed o
screen, and include a battery-backed raferenct
memory (minimum lifetime 3 years) for storage d
up to 26 additional waveform sets.

Option 10 GPIB Interface
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The Option 10 GPIB inlerface conforms © ETE
Standard 488-1978. It is fully compatible wit ol
tronix Standard Codes and Formats. Pﬂm"}‘zm
dress (0-30), message terminator (EQ! Of

and talkisien mode are selected by a swit

the osciloscope side panel, Maskable mlof“"'
for RQS and OPC can be programmed.




TEK %%

|IEEE Standard 488-1978 Interface Function
Subseta Implemented — SHI, AHI, T6, L3, SRI,
RL2, PPY, DCI, DTY, C2.

Option 12 RS-232C Interface

- AUXILIARY CONNECTOR A ~ )
ot MELAY N.0. RELAY COMM v

AS232
DTe

CAUTION
223Wyun AND < 1QOmA ABE. MAK
APPLIED TO ANY CONNECTOR

»

e

The Option 12 RS-232C interface has bath DCE
and DTE cennectors. It is compatible with an ex-
tension of Tektronix Siandard Codee and For
mats. Baud rate {50-4800), parity (Odd, Even,
Mark, Space, or none), line termination {CR or
CR-LF), and SRQ generalion on parity arror (ON
or OFF) are selected by a switch on the oscillo-
scope side panel. Number of bits per character {7
or 8), number of stop bits (1 or 2), and

CTRL-S/CTRL-Q handshaking (enable/disable) Model 2230
may be changed by remote commands. The in-

terface automalically senses the presence of

Clear 1o Send (CTS)Requast to Send (RTS) or

Data Set Ready (DSR)y/Data Terminal Aeady

{CTR) handshaking lines.

Option 12 for the 2230 aiso includes 26K of bat-
tery-backed reference memory for the storage of
up to 26 waveform sets.

Direct Connection to Printers and Plotters
via GPIB or RS-232C.

A 2230 or 2220 aquipped with either Option 10 or
Option 12 interface is tully compatible with any
Digital X-Y piotter that uses Hewlett-Packard
Graphics (.anguage (HPGL). The GPIB interface is
als0 compatible with the HP ThinkJet 2225A print-
er. The RS-232C interface also supports any Ep-
son FX-Series format printer or the HP Thinkjet
2225D printer. Plolter output is directed to the in-
terface if its control switches are sel fur the ap-
Propriate plotter or printer. Otherwisa, plotting s
directed to the X-Y cutputs.






