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Ten High Performance Sampling Heads Provide High Bandwidth Sampling For A Multitude of Applications.

SD Acquisition Heads

SD Optical Heads

3 GHz SD-14 High impedance

sampling probe head.

12.5 GHz SD-22 Dual Channel

Sampling Head suggested for low

noise digital communications and

digital design applications.

20 GHz SD-20 50Q Loop-through

Single Channel Sampling Head

for non-terminated applications

and general purpose TDR.

6.4 GHz SD-42 Optical to Electri-

cal Converter Head for develop-

ment, characterization and

manufacturing of electro-optic

devices, components and

systems.

SD Trigger Countdown Head

20 GHz SD-51 Trigger Head for

triggering on signals up to 20-GHz.
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20 GHz SD-26 Dual Channel

Sampling Head for dual channel

sampling in high bandwidth

applications.

20 GHz SD-24 Dual Channel

TDR/Sampling Head for TDR and

true differential TDR

measurements.

20 GHz SD-46 Optical to Electri-

cal Converter Head for use in

analyzing optical signals in 1,200

to 1,700 nm wavelength range.

40 GHz SD-30 Single Channel

Sampling Head for 2.9 mm coax

connector input sampling

requirements.

50 GHz SD-32 Single Channel

Sampling Head for 2.4 mm coax

connector input sampling

requirements.



The SD-20 is a single channel

loop through 20 GHz sampling

head designed for low-loss

testing in applications such as

microwave systems research and

development, digital device char-

acterizations, and high-speed

digital communications circuit

design. It provides an acquisition

risetime of 17.5 picoseconds, with

a typical noise floor of 750 nV

RMS (350 nV with smoothing) to

ensure clean undistorted signals.

The SD-20 is non-terminated,

therefore it can be used in appli-

cations where terminating into

50 ohms would cause problems

in the circuit. It allows in-line

signal verification and floating

source/termination signal charac-

terization. The SD-20 can be

inserted in a 50 Q system without

acting as a termination point.

This avoids mismatch caused by

double termination and avoids

the attenuation associated with

power splitters.

The SD-20 can also be used for

customized TDR measurements of

transmission lines and controlled

impedance devices. An external

signal generator may be used to

tailor the TDR step to fit a par-

ticular situation. This gives the

user greater flexibility in TDR

measurements of cables, circuit

boards, connectors, strip lines,

and other controlled impedance

devices. Slower slew rates may be

utilized, for instance, or the user

may perform half-sine or impulse

testing. A slower rep rate TDR

step may be used for testing long

lines. Several configurations are

possible — the 11800 mainframe

may be used to trigger the exter-

nal generator, for example, or the

external generator may supply a

pretrigger to the scope, allowing

the user to choose rep rate.

A precision 50 termination is

included with the SD-20

Sampling Head.

$D-20

Characteristics

Acquisition System — single channel

loop through

Risetime - 17.5 ps or less, 10% to

90% Using External TDR Stimulus:

Reflected risetime excluding external

stimulus is 33 ps or less

Bandwidth — 20 GHz (typical)

Dynamic Range - 1 V p-p within a

+1.6 V range

Dot Transient Response —

Accuracy after calibration at operating

temperature is +5% for signals up to

0.5 V p-p. Adjustable to unity for

signals up to 1.0 V p-p.

Displayed Noise —

w/o Smoothing w/Smoothing

max 1.2mVRMS 550 uw RMS

typ 750uVRMS 350nV RMS

Aberrations (typical) -

10 ns to 20 ps before step: +3% or less

<300 ps after step: +10%, —5% or less

300 ps to 5 ns after step: +3% or less

5 ns to 100 ns after step: +1% or less

Elsewhere: +0.5% or less

Max Input Voltage — +3 volts



SD-22 Low Noise Sampling Head

The SD-22 is a dual channel,

12.5-GHz sampling head specifi-

cally designed for low noise test

and measurement in telecommu-

nications, digital design and

debug, and high throughput ATE

applications. It provides an acqui-

sition risetime of 28-picoseconds,

and a typical noise level of

450 nV RMS (180 LV with

smoothing).

Whenever the input signal

amplitude is on the order of tens

of millivolts, as is characteristic of

digital communications devices,

the noise introduced by the test

system becomes critical. In order

to precisely capture and display

the switching characteristics of

high-speed communications

circuits, to make accurate statisti-

cal measurements of signal noise

and signal timing jitter, or to ob-

tain stable timing measurements

of fast digital ICs, the noise floor

of the test equipment must be

kept to a minimum.

For ATE applications requiring

low noise and high throughput

the SD-22 Sampling Head

matched with the display and

analysis features of the program-

mable 11800-Digital Sampling

Oscilloscope Series is the ideal

solution.

$D-22

Characteristics

Acquisition System — dual channel

Risetime — 28 ps or less, 10% to 90%

Bandwidth — 12.5 GHz (typical)

Dynamic Range - 1 V p-p within a

+1.6 V range

Dot Transient Response —

Accuracy after calibration at operating

temperature is +5% for signals up to

0.5 V p-p. Adjustable to unity for

signals up to 1.0 V p-p.

Input Impedance — 50 +0.5 ohms

Displayed Noise —

w/o Smoothing w/Smoothing

max 800uVRMS 400 pV RMS

typ 450uVRMS 180yV RMS

Aberrations (typical) -

10 ns to 20 ps before step: +3% or less

<300 ps after step: +10%, —5% or less

300 ps to 5 ns after step: +3% or less

5 ns to 100 ns after step: +1% or less

Elsewhere: +0.5% or less

Max Input Voltage — +3 volts



SD-14 High Impedance Probe Sampling Head

11801A with two SD-14 probe samplers.

The SD-14 is a 2 channel, high-

impedance probe sampler de-

signed for the characterization

and test of high-speed digital and

analog ICs and systems. The

SD-14 offers capability never

before available - 3 GHz (typical)

bandwidth with input impedance

of 100 kQ impedance and less

than 0.4 pF input capacitance.

Like most of the SD-Series Sam-

pling Heads, the SD-14 band-

width is specified in the time

domain at 140 ps risetime. This

results in a calculated 2.5 GHz

bandwidth (typically 3 GHz if

measured with a swept frequency

source).

Configured as a two channel

probe sampling head, the SD-14 is

compatible with any 11800 Series

or CSA 803 mainframe.

Applications

An 11801A or CSA 803 config-

ured with an SD-14 is capable of

characterizing the fastest logic

families while minimizing the

disturbance to the circuit under

test. The low 0.4 pF capacitance

makes the SD-14 an optimum

solution for probing CMOS cir-

cuits. This low capacitance limits

AG current flow and reduces the

sensitivity to the ground loop,

thereby easing grounding require-

ments. The 7 volt p-p dynamic

range makes the SD-14 appropri-

ate for characterizing most digital

and analog circuits.

A complete AC characterization

system can be configured by

using the HFS 9000 Series preci-

sion stimulus system. For addi-

tional data/time generator infor-

mation, refer to the current

Tektronix Catalog.

Probe Tip Adapter (013-0271-00)

The Probe Tip Adapter is a high-

performance 50 Q ‘T’ type pickoff

for use with the high input im-

pedance Tektronix SD-14 Sam-

pling Head and other probes

compatible with the 4 mm probe

tip system. The in-line portion of

the ‘T’ is fitted with SMA-com-

patible 2.92 mm connectors, one

end male and one end female.

The pickoff point is a receptacle

for the probe tip. An SMA male

50 Q termination (015-1022-00) is

included.

When used with an SD-14 sam-

pling probe, the Probe Tip

Adapter allows signal pickoff

from a 50 Q system with a mini-

mum of disturbance of the system

characteristics. This provides a

convenient means of obtaining a

signal for the SD-14 from a closed

coaxial 50 Q system.

Timing Accuracy and Repeatability

Another advantage to this acquisi-

tion technology is extremely high

timing accuracy and repeatability.

By using the technique of sequen-

tial equivalent time sampling, the

11801A/CSA 803 can achieve

1 ps measurement repeatability

and 10 ps measurement accuracy.

Multichannel Capabilities

In conjunction with the 11801A

and SM-11 multi-channel expan-

sion units, it is possible to config-

ure up to 136 channels of

high-accuracy, high-bandwidth

acquisition. A hardware measure-

ment system allows for parallel

timing measurements on half of

the channels, simultaneously.

SD-14

Characteristics

Number of Channels — 2

Bandwidth — 2.5 GHz, 3.0 GHz (typical)

Sampling Repetition Rate -

maximum 200 kHz

minimum 100 Hz

rise time (10%-90%)

Aberration -

0 to 1.5 ns before step: +12% to -25%

(typical)

1.5 ns to 4 ns: +1% to -3% (typical)

4 ns to 30 ns: +2% (typical)

230 ns: +1% (typical)

Maximum Safe Input - +15 V (DC and

Peak AC)

Signal Voltage — .7 V p-p AC, limited to

1.33 V

Dynamic Range - 7 V p-p at 36 Hz or

slew rates <12.5 mV/ps

Operating Range - -7 V to +7 V

Offset Accuracy —+(20 mV + 1%)

Input Impedance — 100 kQ (typical),

0.4 pF (typical)

Time Matching — Able to match

channel 1 to channel 2 within 10 ps;

adjustment range 350 ps, 400 ps

(typical)

Power — 650 MW per probe; 1300 MW

total

Probe Cable Length - 1 meter. Heads

may also be put on 1 or 2 meter

extender cables



SD-24 /SD-26 Dual Channel TDR/High Bandwidth Sampling Heads

The SD-24 is a dual-channel

TDR/ Sampling Head. The SD-26

is a dual-channel Sampling Head.

These sampling heads have a rise

time of 17.5 ps or less, with a

typical 20 GHz equivalent time

bandwidth. The input impedance

of the SD-24 and SD-26 is

50 ohms, and the maximum safe

input voltage is +3 V. The SD-24

and SD-26 — like all of the

11800 series sampling heads —

can be inserted directly into the

11801A or CSA 803 mainframes,

or the SM-11 Multi-Channel Unit;

with or without Sampling Head

Extender Cables. Extender Cables

let you place the sampling heads

closer to the device under test

minimizing cable losses.

Each channel of the SD-24 is also

capable of generating a TDR step.

The TDR step generator is a fast-

rising step that is activated when

the SD-24 is in TDR mode. Each

TDR step is applied to the input

signal path for that channel. The

acquisition portion of the sam-

pling head is still functional for

monitoring the incident step and

this step’s reflected components.

The polarity of each channel’s

TDR step can be selected inde-

pendently of the other channel.

This allows for differential or

common-mode TDR testing of

coupled lines, besides indepen-

dent testing of isolated lines.

SD-24 / SD-26
Characteristics

Acquisition System — dual channel

Risetime — 17.5 ps or less, 10% to

90%

Bandwidth — 20 GHz (typical)

Dynamic Range - 1 V p-p within a

+1.6 V range

Input Impedance — 50 +0.5 ohms

Dot Transient Response — Accuracy

after calibration at operating

temperature is +5% for signals up to

0.5 V p-p. Adjustable to unity for

signals up to 1.0 V p-p.

11.19977mp
Cureor 2

-257, 6002m

Displayed Noise —

w/o Smoothing w/Smoothing

max 1.2mVRMS 550 uV RMS

typ 750uVRMS 350nV RMS

Max Input Voltage - +3 volts

Aberrations (typical) -

10 ns to 20 ps before step: +3% or less

<300 ps after step: +10%, —5% or less

300 ps to 5 ns after step: +3% or less

5 ns to 100 ns after step: +1% or less

Elsewhere: +0.5% or less

Isolation Between Channels — <1% p-p

voltage transmission from the channel

driven by the 067-1338-0X Calibration

Step Generator, to the quiescent

channel.

Time Coincidence Between

Channels - 10 ps accuracy; <0.2 ps/C

stability

TDR System (SD-24 only)

Acquisition System — dual channel

Displayed Risetime —

Incident: 28 ps typical, 10% to 90%, at

+250 mV output.

Reflected: 35 ps or less, 10% to 90%,

at +250 mV.

Repetition Rate — 100 kHz

TDR Step Amplitude — Adjustable to

+250 mV (polarity of either step may

be inverted).

Channel 2 Step Delay Adjustment —

+50 ps typical relative to channel 1

Time Coincidence Between

TDR Steps — Adjustable to less

than 1 ps.

Source Resistance — 50 +0.5 ohms

Aberrations (at +250 mV amplitude) —

10 ns to 20 ps before step: +3% or less

<300 ps after step: +10%, -5% or less

(typical)

300 ps to 5 ns after step: +3% or less

Elsewhere: +1% or less


