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Fig. 1-1. Type 5-3 Sampling Head and Probe.




Type S-3

SECTION 1
TYPE S-3 SPECIFICATION

Change information, if any, affecting this section will be found at the

rear of the manual.

General Information

The Type S-3 Sampling Head is used with Tektronix 3S-
series units such as the Type 352, 355, and 356. The Type S-3
consists of a plug-in head with a permanently attached, mini-
ature 12X probe containing the sampling bridge. See Fig.
1-1.

The Type S-3 can be installed directly into sampling units
such as the Type 352 or Type 355. It can also be used re-
motely with the Type 352 or Type 355, on an optional 3 foot
or 6 foot extender cable. When used with a Type 356 Sam-
pling Unit, the Type S-3 is plugged into the dual-input inter-
connecting cable provided with the sampling unit.

Input characteristics of the sampling systems are determined
by the Type S-3. The probe tip has a low-frequency input
resistance of 100 kQ paralleled by about 2.3 pF of capaci-
tance. Input resistance and capacitance with plug-in acces-
sories {coupling capacitor, 10X or 100X attenuvators} at-
tached to the probe tip can be found later in this section
as well as in the Operating Instructions. Other input charac-
teristics, both with and without the plug-on accessories, are
also given in this section.

An offset voltage of either =1 volt or =2 volts may
be selected with a toggle switch (OFFSET) located on the
sampling head front panel. The X1 position of the OFFSET
switch provides an offset voltage range of =1V while the
X2 position provides a range of =2V to the probe sam-
pling bridge. The Type $-3 does not provide a trigger pickoff
from the input signal for internal triggering of the associated
sampling unit. Vertical deflection factor of the sampling
system is labeled at the top of the Type 5-3 as mVOLTS/DIV;
the label refers to the sampling unit Units/Div switch of the
corresponding channel.

Digital Unit Programming Connections

The Type S-3 has two contacts at its rear connector that
program the decimal and units-of-measure lamps of the
Type 6RTA or Type 230 Digital Unit. These connections are
not needed when using a Type 352 Sampling Unit. When
using a Type 355 or Type 356 Sampling Unit, one contact
notifies the digital readout unit, through the sampling unit
digital control circuits, that the Type S-3 is a voltage-meas-
uring head. This causes the Volts lamp to light. The other
sampling head contact notifies the digital readout wnit,
through the sampling unit digital control circvits, that the
Type S-3 sensitivity requires no decimal shift of the numbers
around the sampling unit Units/Div switch.
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ELECTRICAL CHARACTERISTICS

Characteristics

The following characteristics apply over an ambient tem-
perature range of 0° C to 4-50° C and after a five minute
warmup, providing the instrument was calibrated at a tem-
perature between +20° C and 4-30° C.

Characteristics listed below apply only after the Type $-3
has been properly mated to the sampling unit and indicator
oscilloscope, and after these units have been given sufficient
warmup time. To determine the particular system warmup
requirements, refer to the related amplifier and indicator
oscilloscope instruction manual. A procedure for mating the
Type S-3 to the sampling unit can be found in the Operating
Instructions.

ELECTRICAL CHARACTERISTICS

Characteristic Performance Requirement

DC Input Resistance
Probe Only

With 10X Attenuator
With 100X Attenvator

100 k@ within V5%
TMQ within 1%
TMQ within 1%

Input Capacitance

Probe Only ~2.3pF
With 10X Attenuator ~2pF
With 100X Attenvator | ~=1.7 pF
With Coupling ~4.5pF
Capacitor

Coupling Time Con- =100 us

stant (probe and cou-

pling capacitor only)
Deflection Factors

mV/Div, (1 times the numbers
around the sampling unit Units/
Div switch).

Accuracy?
Probe Only Within 1.0%

With10X Attenvator | Within 2.259%
With 100X Attenvator| Within 3.0%,

Signal Offset Range  [With probej Into 10X | Into 100X
only attenvator | attenvator

+=1V +10V +=100V
OFFSET switch at X2 +2V +=20V +200 V
Offset Accuracy? Probe |With probe| With probe
only and 10X | and 100X
attenvator | attenvator
OFFSET switch at X1 | *=1.6% +3.1% +3.85%
OFFSET switch at X2 | +1.35% | +=2.85% | *3.4%

1Add these tolerances to sampling unit accuracy to determine system
accuracy.

OFFSET switch at X1

1-1



Specification—Type S-3

Characteristic

Performance Requirement

Characteristic

Performance Requirement

Response to Step Signals
Risetime (109, to 90%)
Probe Only

350 ps or less

With 10X Attenuator

400 ps or less

With 100X Attenua-
tor

500 ps or less

Pulse Flatness Deviation
Probe Only

+8%, —2% or less, total of 10%
or less P-P within 2 ns after step
reaches 100%; 4-1%, —1% or
less, total of 2% or less P-P there-
after.

With 10X Attenuvator

+2%, —5% or less, total of 7%
or less P-P within 5ns after step
reaches 100%; 1%, —1% or
less, total of 2% or less P-P there-
after.

With 100X Attenua-
tor

+5%,, —8% or less, total of 13%
or less P-P within 5ns after step
reaches 100%; 2%, —5% or
less, total of 7% or less P-P from
5ns to 30ns after step; +1%,
—19%, or less, total of 2% or less
P-P thereafter.

Maximum Operating
Signal Voltage

Probe Only 2V PP
With 10X Attenvator| 20V P-P
With 100X Attenva-| 200V P-P

tor

Safe Overload Signal
Voltage
Probe Only

Do not exceed -+ or — 100V
(peak) limits. Maximum sine wave
input is 20V P-P.

With 10X Attenuvator

Do not exceed 4+ or — 350V
(peak) limits. Maximum sine wave
input is 200V P-P.

With 100X Attenua-
for

Do not exceed 4+ or — 350V
{peak} limits. Maximum sine wave
input is 200 V P-P.

Loop Gain
Probe Only

Adjustable to unity on the sam-
pling unit front panel for signals
up to 1V P-P; when the loop
gain is adjusted to unity with

positive input signals, the loop
gain will be within 5% of unity
with negative input signals and
vice versa.

With 10X Attenuator

Adjustable on the sampling unit
front panel to unity for signals
up to 10 V P-P; when the loop gain
is adjusted to unity with positive
input signals, the loop gain will
be within 5% of unity with nega-
tive input signals and vice versa.

With 100X Attenva-
tor

Adjustable on the sampling unit
front panel to unity for signals up
to 100V P-P; when the loop gain
is adjusted to unity with positive
input signals, the loop gain will be
within 5% of unity with negative
input signals and vice versa.

Displayed Noise (no ac-
cessories connected to
probe tip)

3mV or less, measured tangenti-
ally.

ENVIRONMENTAL CHARACTERISTICS

Storage

Operating

Temperature— —40°C to

4-65°C.

Temperature — As stated
preceding Electrical Char-
acteristics table.

Altitude—To 50,000 feet.

Altitude—To 15,000 feet.

MECHANICAL CHARACTERISTICS

Dimensions— Height =~
{(head)
Width =~

Length =

2 inches

18/4 inches
4/, inches

Probe cable length =~ 3 feet 6 inches

Construction— Epoxy laminated circuit boards. Aluminum
wrap-around cabinet with aluminum casting
at front and rear. Anodized aluminum front

panel.

Accessories— An illustrated list of the accessories supplied

with the

Type S-3 is at the end of the Me-

chancial Parts List pullouvt pages.




Type S-3

SECTION 2
OPERATING INSTRUCTIONS

Change information, if any, affecting this section will be found at the

rear of the manual.

General Information

This section provides the basic information required for
operation of the Type S-3 Sampling Head, including instal-
lation and First Time Operation.

The Type S-3 is used with some Tektronix sampling units
such as Types 352, 355 and 356 using one or two S-series
sompling heads, One of these sampling units and a sweep
unit plugged into an indicator oscilloscope completes the
sampling system. The choice of real or equivalent time sam-
pling is a function of the sweep unit used.

The Type 5-3 consists of a plug-in head with a permanently
attached miniature 1< probe containing the sampling bridge
circuit, Accessories supplied include a coupling capacitor, @
10 and a 100X attenvator which provide for operation
over a wide range of input signal voltages.

An Offset switch on the sampling head panel allows selec-
tion of an Offset voltage range of either +1 Volt to —1
Volt or +2 Volts to —2 Volts as set by either X1 or X2
switch position. The DC Offset control of the sampling unit
sets the DC Offset voltage within the above ranges. This
voltage effectively offsets an equal amount of the input
signal at the tip of the probe without attenuators, and 10 or
100 times with 10X or 100> attenuators.

Installing the Type $-3 Sampling Head

Fig. 21 shows the Type S-3 partially installed into o Type
352 Sampling Unit with Type 561A Oscilloscope and Type
372 Random Sampling Sweep. The sampling head (or heads)
can be plugged into the sampling unit as shown, or used
remotely on a special extender cable. Three and six foot ex-
tender cables are available. Order the three foot extender
cable by Tektronix Part No. 012:0124-00, or the six foot ex-
tender cable by Tektronix Part No. 012-0125-00. Contact
your local Tektronix Field Engineer or Representative for
price and availability of these optional accessories.

To insert the Type S-3 into the right or left hand com-
partments of the sampling unit, proceed as follows:

1. Pull the latch knob (Fig. 2-1) outward from the front
panel (the latch knob will push out normally when the unit
is inserted if the knob is left free 1o move).

2. Insert the Type $-3 slowly into the compartment, so the
two plastic guides in the compartment engage the $%.

3. Push the Type 5-3 completely into the compartment.
4. Push the latch knob to lock the S-3 in place.

To remove the Type $-3 from the compartment, pull the
latch knob away from the front panel, then pull the unit
from the compartment.

®

To use the Type S-3 on an extender cable, install as follows:

1. Pull the latch knob located on the head end of the ex-
tender outward from the panel (the latch knob will push
out normally when the extender is inserted if the knob is
free to move).

2. Insert the extender cable head end slowly into the de-
sired compartment in the sampling unit so the two plastic
guides in the compartment engage the unit,

3. Push the head completely into the compartment,

4. Push the latch knob to lock the extender cable head
end in place.

5, Connect the Type 53 to the other end of the extender
cable in a similar manner, and set the latch knob to hold
it in place.

6. To remove the Type S-3 from the exlender cable, pull
the latch knob on the front panel of the Type 5.3, and remove
the unit from the extender cable,

Fig. 2-1. Installation Information.
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7. To remove the extender cable head from the sampling
unit compartment, pull the lafch knob outward from the
front of the panel, then pull the unit free,

Mating

The vertical deflection factor labeled as mVOLTS/DIV
by the Type S-3, and the sampling system loop balance (ad-
justed by the Bridge Bal control) must be considered when
mating a Type 5-3 with @ sampling unit. If the sampling unit
is a Type 352, the system loop gain (as adjusted by the sam-
pling unit Memory feedback capacitor) must be checked. A
check of the loop gain linearity at 1-V peak to peak input to
the probe tip will determine if the sampling unit loop gain
is correctly adjusted. See the Type 352 Sampling Unit in-
struction manual Calibration Procedure for proper adjustment
of the system loop gain.

The mVOLTS/DIV |abel on the Type S-3 names the deflec-
tion factor units of the sampling unit Units/Div switch located
directly above the label. For example, with the Type 5.3
installed in a Type 352 and the Units/Div switch set at 100,
each major division of CRT deflection corresponds to 100
millivolts of input signal (when the Variable control is in the
Cal position). Additionally, the deflection factor is changed
by adding an accessory attenuvator of either 10 or 100%
attenuation fo the S-3 probe input,

The deflection factor is mated fo the indicator oscilloscope
CRT by adjusting the samping unit Gain control, Refer to the
sampling unit manual for its Gain adjustment. Power supplies
and circuit interconnections are made through the two con-
nectors at the rear of the Type S-3.

Bridge Balance

The Bridge Balance contral of the Type 5-3 should be ad-
justed whenever the sampling head is changed from one
sampling unit te ancther, or is operated on an extender
cable, Location of the control and details of its adjustment
are described in First Time Operation which follows,

FIRST TIME OPERATION

The First Time Operaling procedure utilizes, in addition to
the Type S-3, @ Type 352, Type 372, Type 561A, and Type
284, The Type 284 is used as a signal source with Type VP-2
and 50 2 end-line termination, See Fig. 2-2.

Setup Information

Make sure that the Horiz Plug-in Compatibility switch on the
Type 352 bulkhead immediately behind the frent panel is in
the Sampling 3T-series position. Also make sure the Samples/
Div switch SW450 on the Type 372 bulkhead behind the front
panel is set to the Variable (Front Panel) position.

1. With the Type 561A Power switch off, insert a Tek-
tronix Type 352 Sampling Unit into the vertical compartment
(left] and @ Tektronix Type 3T2 Random Sampling Sweep
into the horizontal plug-in compartment (right).

2, Insert the Type S-3 Sampling Head inte Channel A com-
partment {left] of the Type 352 leaving the latch knob free
to move. Once the 5-3 is seated, push the latch to lock it
in place.

2-2

Fig. 2-2, §-3 probe - VP-2 connoctions,

3. Set the Intensity control on the Type 561A fully counter-
clockwise.

4. Connect the Type 561A to a power source which meets
its voltage and frequency requirements,

5. Set the Power switch to on, Allow about 5 minutes
warm-up so the units reach operating temperature before
proceeding. (The Type S-3 can be installed or removed while
the power is on))

6. For single-trace operation, set the controls as follows:

Type S-3
OFFSET X1
Type 352
Display Mode CH A
Normal-Smooth Normal
A and B Position Midrange

DC Offset Midrange (5 turns from
[both Channels) one end)

Units/div 200
{both Channels)

Variable (both Channels) Cal

Invert [both Channels) Push in

Dot Response Midrange
[both Channels)

B Delay Midrange

Type 372
Horiz Position Midrange

Samples/Div

9 o'clock position

®
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Display Mode
Start Point
Range

Display Mag
Time Magnifier
Variable

Time Position
Trig Sensitivity

Normal

With Trigger
105 ) Sweep
X1 Rate

N 500 ns/Div

Cal
Both fully clockwise
Fully Clockwise

Operating Instructions—Type S-3

500 ns/DivH '

Recovery Time Optional
Trigger Polarity +
Trigger Source Ext
Type 284
Square Wave Amplitude 1.0V
Period 1 us
Mode Square Wave Output
Lead Time Optional

7. Place the probe tip into the Type VP-2 as shown in
Fig. 2-2. (Remove the insulating sleeve from the probe tip
to fit it into an early model Type VP-2.) Terminate the VP-2
with GR874-W50B 50Q end-line termination (Tektronix
Part No. 017-0081-00). Connect the Trigger output signal
from the Type 284 through a 5ns coaxial cable with BNC
connectors to the External Input 50 Q& connector of the Type
3T72.

8. Advance the Type 561A Intensity conirol until the free
running trace brilliance is at the desired viewing level.

9. Center the trace on the graticule with the Type 352 A
Position control and/or the DC Offset control. Adjust the
Type 3T2 Trig Sensitivity control for a stable triggered dis-
play of a five-cycle square wave with an amplitude of about
5 divisions.

Probe Compensation

The 1 us square wave signal is the correct frequency to
use to compensate the probe.

10. If the display (step 9) top and bottom portions are
flat as shown in Fig. 2-3C, the probe is properly compen-
sated and no adjustment is required. The 10X and 100X
attenuators must be compensated after the probe is com-
pensated. (The adjustment information is given in the at-
tenuator compensation paragraph later in this section.}

11. The probe will require compensation only if the dis-
play shows over- or under-compensation as in Fig. 2-3A
or B.

12. To adjust the probe compensation, loosen the probe
body and tip (shown in Fig. 2-4) by turning the locking nut
counterclockwise.

13. SloWIy turn the probe body and tip assembly until
the 1 us square wave top and bottom are flat as shown in
Fig. 2-3C. Then turn the locking nut counterclockwise to

(C} Correctly Compensated

tighten the probe and tip assembly in place. Readjust if
necessary fo assure a flat display after the locking nut is
tight.

'VP-2 with 50 Q end-line termination.

Fig. 2-3. Probe compensation displays.
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Operating Instructions—Type $-3

Adjusting Dot Response {Loop Gain) Control

Sequential Sampling. One method of adjusting the Dot
Response control for unity loop gain is to use a double or
multiple-triggered sweep. This causes each sample to re-
spond to the full signal amplitude and produce a display
similar to Fig. 2-5A or B.

14. To obtain a display similar to that of Fig. 2-5A or B,
change the Time Magnifier to X5 (200 ns/Div) and turn the
Trig Sensitivity control into the free-run region. Then adjust
the Recovery Time control until the desired display appears.

15. Turn the Channel A Dot Response control to obtain
a display showing unity loop gain {see Fig. 2-5B). Fither the
upper or the lower portion of the display may be adjusted
to level. In Fig. 2-5B the upper portion of the double trig-
gered display is adjusted showing the lower portion at near
level within 5% of the full signal amplitude. Fig. 2-5A shows
less than unity loop gain. This requires clockwise rotation
of the Dot Response control to obtain unity loop gain.

The double triggering shown in Fig. 2-5A and B is not
useful when making amplitude measurements.

16. After the Dot Response control is adjusted for unity
loop gain, turn the Trig Sensitivity control counterclockwise
into the triggered region for a stable trace of a properly
triggered display similar to Fig. 2-5C.

Random Sampling. Another convenient method of ad-
justing the Dot Response control for unity loop gain uses
random process sampling.

17. Change the following controls:

Type 372
Start Point Before Trigger
Time Magnifier X50

Type 284
Period 10 ns

18. Loop gain greater than unity will produce a display
similar to Fig. 2-6A. Variations from the display shown can
be caused by different settings of the Recovery Time, Sam-
ples/Div and Trigger Sensitivity controls on the Type 3T2.

Loop gain deviations from unity are best observed when the
Type 3T2 Time Magnifier is set at X20 or X50. Adjust
the Type 352 Dot Response control for unity loop gain as
shown in Fig. 2-¢B.

Bridge Balance Adjustment

Connect a bench multimeter set for =30V full scale be-
tween ground and the Type 352 Channel A Offset jack. Ad-
just the Type 352 DC Offset control until the multimeter
reads O Volts. Increase the meter sensitivity and repeat
the adjustment for greater accuracy.

19. Disconnect the Type VP-2 from the Type 284, leav-
ing the Type S-3 probe in the Type VP-2 ferminated by the
end-line termination. This avoids pickup from the probe tip.
Turn the Type 3T2 Trig Sensitivity control clockwise to free
run the sweep.

20. Switch the Type 352 Units/Div control from 200 to
20, adjusting the Type S-3 Bridge Bal control for the mini-
mum trace shift. See Fig. 2-7 for the location of the Bridge
Bal control. This adjustment must be made whenever the
Type S-3 is shifted from one sampling unit to another, or
operated on a sampling head extender cable.

NOTE

Physical movement of the Type $-3 probe cable
will shift the trace vertically a few millivolts after
the Bridge Bal control is adjusted. For correct
low level DC voltage measurements, carefully ad-
just the Bridge Bal control with the probe in the
same physical location as it will be used (or con-
nected to the test point where it will be used be-
fore the signal is present).

Attenuator Compensation

The 10X and the 100X attenuator probe attachments
can be compensated only after the probe has been com-
pensated. See steps 10 to 13. A fast-rise square wave sig-
nal with an amplitude of about 1V (for 10X attenuator)
and about 10V (for 100X attenuator) at a frequency of
about 50kHz is required to properly compensate the at-
tenuators. A Tektronix Type 106 Square Wave generator
is used in the following procedure.

Cable
Strain-relief
Boot

Loosen

Tighten

Insulating

Locking Nut Sleeve

' To Remove

Probe Body

1
|
|
and Tip Assembly 1

Fig. 2-4. Probe composation procedure.

~



1200 mv/Div IR

(C) Properly triggered

Operating Instructions—Type §-3

21. Connect the Type 106 Hi Amplitude Output to the
VP-2 voltage pickoff with the 50 Q termination installed.
Remove the insulating sleeve on the 10X attenuator, at-
tach the attenuator (by the threaded connection} to the Type
$-3 probe, and place the attenuator tip in the VP-2. Con-
nect the Type 106 Trigger Output through a coaxial cable
to the Type 3T2 Ext Trig Input 50 Q connector. Set the Type
106 Square Wave Repetition Rate to 50 kHz.

22. Change the following controls:

Type 3T2
Range 100 us ) Sweep Rate
Time Magnifier X5 2 us/Div
Type 352
Units/Div 100

23. Adjust the Type 106 Amplitude control for a 5-divi-
sion display.

Fig. 2-5. Typical display of unity loop gain adjustment in normal
sequential sampling.

®

Fig. 2-6. Typical display for unity loop gain adjustment in random
sampling operation.
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TABLE 2-1
Type $-3 Input System

Maximum
System Source Input Safe
Loading Constant Signal Overload
Probe Only 100 kQ2, DC Coupling 2V P-P +100V DC
~2.3 pF or 20V P-P
Sine wave
Probe & AC 100 kQ, 2V PP Note 2
Coupling ~4.5 pF
Capacitor
Probe & 10X 1 MQ, DC Coupling 20V P-P +350V DC
Attenuator ~2.0pF or 200V P-P
Sine wave
Probe & 10X 1 MQ, 1000 ps 20V P-P Note 2
Attenuator & ~4.0 pF
AC Coupling
Capacitor
Probe & 100X 1 MQ, DC Coupling 200V P-P 4350V DC
Attenuator ~17 pF or 200V P-P
Sine wave
Probe & 100X 1 MQ, 1000 ps 200V P-P Note 2
Attenuator & ~3.8 pF
AC Coupling
Capacitor

*Maximum input voltage with AC Coupling Capacitor is 200 V combined DC and AC peak.

24. Adjust the Type 3T2 Trig Sensitivity control for a stable
triggered display. Use the Time Position control to center the
top of the square wave. If the top of the square wave is level,
the attenuator is properly compensated and no adjusment
is required.

25. If the square wave top display is not level, compen-
sate the 10X attenuator by carefully adjusting the capaci-
tor in the attenuator with a small screwdriver.

26. Remove the 10X attenvator and install the 100X
attenuator. Set the Type 106 Amplitude conirol fully clock-
wise (maximum amplitude). Set the Type 352 Units/Div
swifch to 50 and the Variable control for a 5 division dis-
play. If the top of the square wave is level, the attenuator
is properly compensated and no adjustment is required.

27. If the square wave top display is not level, compen-
sate the 100X attenuator by carefully adjusting the ca-
pacitor in the attenuator with a small screwdriver.

Coupling Capacitor

The coupling capacitor attachment for the Type S-3 is
a 1000 pF (200 volt) capacitor. The capacitor can be used
at the Type S-3 probe tip with or without an attenuator to
AC couple the input signal. The capacitor adds some addi-
tional shunt capacitance at the probe tip. The input ca-
pacitance and the time constant with the coupling capaci-
tor attached are shown in Table 2-1.

DC OFFSET Range Switch

The DC Offset switch allows selection of an offset volt-
age range of either +1 Volt to —1 Volt or +2 Volts to

2-6

—2 Volts as set by either the X1 or X2 switch position.
The sampling unit DC Offset contro! selects the offset volt-
age within the above ranges. The offset voltage can be
used to cancel the effect of a DC input voltage of up to
=2 volts at the $-3 probe (without attenuators), up to ==200
volts using the 100X attenuator. For further DC offset volt-
age information, see the Operating Instruction section of
the manual for the sampling unit in use.

GENERAL OPERATING INFORMATION

Input Voltage Considerations

Proper displays of various signal amplitudes require special
attention to the type of time base generation in use. There
are also input voltage limits that must be observed to prevent
either display distortion or damage to the Type S-3.

The input voltage limits depend upon whether the probe is
used alone or in combination with an accessory attenuator
and/or capacitor. Table 2-1 shows the maximum input signal
and the safe overload voltage for each system combination.

Where unity loop gain is required, accurate displays are
possible to achieve only when the input amplitude and the
time base generation mode are both considered. The two
time base generation modes are: (1) normal process sampling,
where each dot is displayed in sequence across the CRT, and
(2) random process sampling where the dots are not neces-
sarily displayed in a sequence that progresses uniformly
across the CRT. The Type 3T2 Random Sampling Sweep unit
presents random process sampling displays in a controlled
sequence very similar to normal process sampling when the
Time Magnifier switch is at X1 or X2 and the trigger signal
repetition rate is uniform. The random process dot sequence

®



is definitely not sequential when the Time Magnifier switch
is anywhere between X5 and X50, with the dot presenta-
tion completely random at X50. The Type 3T2 can be
operated in a normal process mode, and all other Tektronix
sampling sweep units generate only a normal process se-
quential dot display.

Unity loop gain displays are not usually required when
the signal rate of rise and the sweep rate selected provide
a large number of dots for any vertical display change.
Unity loop gain is required for some random process sam-
pling displays, and for normal process displays where there
are either no samples, or less than about 6 samples in a step
transition. {Many dots in any vertical change permits valid
random process displays without unity loop gain when the
Type 3T2 Time Magnifier is at X1 or X2)

In summary, unity loop gain exists when the vertical chan-
nel (sampling head and sampling unit) will accurately shift
a sample dot 100% of the signal amplitude. The Specifica-
tion Section lists the loop gain linearity limits as +5% for
certain limited signal amplitudes discussed below. A 5%
loop gain linearity means that the vertical channel will shift
a dot in the positive direction 100% of the full signal ampli-
tude, but minus transitions may shift a dot between —95%
and —105%, of the full signal amplitude, and vice versa. (The
Dot Response control thus allows either the display top or
bottom to be adjusted to unity loop gain for close examina-
tion of signal detail.) Unity loop gain is obtained by proper
adjustment of the sampling unit Dot Response control as
described in First Time Operation.

Input signal amplitude limits for unity loop gain within
the 5% linearity tolerance are listed in Table 2-2. The
input voltage columns are for signal amplitudes of 1.0V
peak to peak and 2.0V peck to peak anywhere between
+2V and —2V DC.

TABLE 2-2

Input Signal Amplitude Limits Allowing Unity Loop
Gain Vs Sampling Unit mVOLTS/DIV Deflection
Factor. (Probe without attenuvators)

Sampling Unit Input Voltage
Units/Div Switch 1.0V P-P 20V P-P

All positions 200 fo 2 yes no
Either Normal or Random Process

Limited to positions of yes | yes
20 to 2 Either Normal or Random Process
All positions 200 to 2 yes I yes

Normal Process only with >>6 dots
in a 100% vertical transition.

Input Signal Connection Precautions

Accurate displays of signals containing very fast transi-
tions or very high frequencies are possible only when short
ground connections are made at the probe tip. The Type
S-3 probe shunt resistance and capacitance are shown in
Table 2-1 for each combination of probe, attenuator and
coupling capacitor. For example, the table shows that the
probe only has a loading of 100 kQ paralieled by =2.3 pF.
The signal source impedance must be low when measuring
pulses with fast rise times near the system limit. A ground
wire lead adds series inductance to the probe tip ground,

®
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which will decrease the rise time or cause ringing under
fastrise conditions. Use the shortest ground lead possible or
use special adapters for mating the Type S-3 probe to coaxial
systems.

Each time a sample is taken, a small amount of strobe kick-
out signal is present at the probe tip. Some fast generator
circuits, such as the Type 284 Pulse Output circuit, are sensi-
tive to the strobe kickout signal. When using the Type 284
Pulse Generator Output signal to drive the probe, use a coax-
ial line of at least 8 cm length between the Type 284 Pulse
Output connector and the Type S-3 Probe.

Probe Adapters

Voltage Pick-off Adapter. The Tekironix Voltage Pick-
off Adapter VP-2 (Tektronix Part No. 017-0077-01) permits
using the Type S-3 probe within a closed 50 ohm system with
negligible effect on the signal. A VP-2, terminated in 50 Q at
each end GR874 connector, presents a 62.5Q source resist-
ance to the Type $-3 probe tip.

Probe Tip to GR Adapter. (Tektronix Part No. 017-0076-
00.) Allows the probe to be connected directly to GR874
coaxial connectors. If the probe and adapter are connected
to an unterminated 50 Q cable, the source resistance to the
probe tip is 50 Q. The signal amplitude from a 50 Q source
is 2> its terminated value, and signal reflections back to the
signal source must be considered. Re-reflections from signal
sources other than 50 @ may be included as part of the dis-
play. The Probe Tip to GR Adapter should be used at the
end of 50 Q coaxial cables whose signal source impedance is
also 50 Q. Use of a good reverse termination will absorb the
reflected signal returned to the source by the probe tip
mismatch and prevent display confusion.

Probe Tip to BNC Adapter. (Tektronix Part No. 013-0084-
00.) This adapter is identical in function to the Probe Tip fo
GR Adapter, but is fitted with BNC connectors.

Bayonet Ground Assembly. (Tekironix Part No. 013-0085-
00. The Bayonet ground assembly {a probe accessory sup-
plied with the Type S-3) provides a very short ground con-
nection at the probe tip. The bayonet tip is convenient when
the ground plane is adjacent to the signal source.

Chassis Mount Test Jack. (Tektronix Part No. 131-0258-
00.) Can be mounted directly into the test circuit so that
the Type S-3 probe can be conveniently connected. This
allows a good signal ground connection but adds about 2 pF
capacitance over the normal probe tip value.

Other accessories including ground leads are shown on
the accessories pull-out page at the rear of this manual.

Measuring Risetime

The Type S-3 is useful to show risetime and detect aberra-
tions of signals in circvits that are properly coupled to the
Type S-3. The risetime of both the generator [or source),
and the Type S-3 must be taken into consideration. The Type
$-3 risetime is slowed with the addition of an attenuator.
See Section 1 for risetime specifications.

Signals with risetimes as fast as about 0.8 ns (800 pico-
seconds) can be measured using the Type S$-3 without any
special considerations. Read the 10% to 90% risetime directly
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Fig. 2-7. Bridge Bal Location,

from the CRT (or digital unit) to know the riselime of the sig-
nal,

Signals with risetime faster than about 0.8 ns can best be
measured using a Tektronix Type 5-2 Sampling Head. How-
ever, fair approximalions of risetime can be made using the
Type 53 and calculating the signal risetime by formula (1)
below. Formula (1) is based upon both the signal and the
sampler having Gaussian risetime characteristics. The Per-
formance Check and Calibration Procedure gives equipment,
procedure and typical displays of the Type 5-3 risetime when
driven by a 70 ps risetime signal.

Formula (1)
T, (Displayed) = =/ (Signal T + (Type 53 T’
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Signal T, = —/(Display T.? — (Type 53 T,

Triggering the Sampling System

The Type S-3 has no internal trigger pickoff system. There-
fore, an external trigger signal must be supplied to the sam-
pling sweep unit. If the signal being measured is a repetitive
sine or square wave, a pretrigger is not required. Viewing
the leading edge of a fast pulse signal does require a pre-
trigger, or use of the random process sampling pessible with
the Type 3T2. Two trigger pickoff devices for 50 Q source
impedance are described.

CT-3 Signal Pickoff. (Tekironix Part No, 017-0061-00.) A
convenient method of picking off a signal in a 50 0 system.
Sensitivity is 10% of the voltage under test into a 50 2 load.

50 () Power Divider. [GR874-TPD. Tektronix Part No.
017-0082-00.) Can be used to supply 50% of the input signal
as a trigger signal and 50% of the input signal to a 50
load. Requires the use of the Type VP-2 and a 50 Q termina-
tion, Its primary advantage is for use with sine waves of
low amplitude (less than 0.1 volt) if CT-3 10%, trigger ampli-
tude is so low the sampling sweep unit doesn't trigger pro-
perly.

Connect the trigger signal from either trigger pickoff unit
to the sampling sweep unit. Use a 2X altenvater to reduce
trigger circuit reflections when using the GRB74-TPD, Operate
the sweep unil externally triggered. Random process sam-
pling of the Type 3T2 constructs a display of a repelitive sig-
nal so that no delay line or pretrigger is required to view
the leading edge of a fast pulse. Normal sequential process
sampling requires a pretrigger signal to view the leading
edge of a fast pulse signal. This can be obtained from
some pulse generators with a pretrigger output signal, such
as the Tektronix Type 284. Another method is to use a trigger
pickoff device at the signal source ahead of a high fidelity
delay line. The delay line provides o signal delay necessary
to observe the leading edge of o fast pulse. The delay line
method is described in the Performance and Calibration Sec-
tion of this manual,
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SECTION 3
CIRCUIT DESCRIPTION

Change information, if any, affecting this section will be found at the

rear of the manual.

General Information

This section of the manual contains a block diagram anal-
ysis of the Type $-3 Sampling Head followed by a detailed
circuit description. The Type S-3 is the signal input section
of the sampling system, and determines the input character-
istics of the sampling system. You may find it helpful to
refer to the associated sampling unit manual for information
on sampling principles if the purpose of a particular circuit
is not clear. For example Type 352 manual, Section 3, "Basic
Sampling Principles”. The sampling unit manual also shows
interconnections and circuits referred to in this section. Sche-
matic and block diagrams of the Type S-3 are located at
the rear of this manual.

BLOCK DIAGRAM

Strobe Generator

The Strobe Generator develops fast-rise short-duration
push-pull pulses that drive the Sampling Bridge into bal-
anced conduction. Qutput occurs at the time of each sample
when a command pulse arrives from the Delay and Strobe
Driver circuit of the associated sampling unit. Shape and
amplitude of the output strobe pulses is set by the Avalanche
Volts and Snap-off Current controls. Strobe pulse duration
is fixed by the two shorted clipping lines.

Sampling Bridge

The Sampling Bridge allows no connection other than the
normal stray capacitance of the bridge between the input
connector and the Preamplifier input except when driven
into conduction by the Strobe Generator. When the Strobe
Generator drives the Sampling Bridge into conduction, a
portion of the signal across the Sampling Bridge is applied
to the Preamplifier input.

Reverse bias is applied to the Sampling Bridge diodes
by the Bridge Volts and Bridge Balance circuit. The sam-
pling system feedback signal and DC Offset voltage is ap-
plied to the output side of the Sampling Bridge and the
Preamplifier input.

Preamplifier

The Preamplifier circuit both amplifies and fime-stretches
the signal it receives from the Sampling Bridge. The signal
applied to the preamplifier is a portion of the difference
between the combined feedback and DC offset voltage, and
the input signal. The error signal is amplified and AC cou-
pled to the post amplifier in the sampling unit. The Pre-

®

amplifier gain is adjustable to aid in setting the overall
sampling head and sampling unit loop gain to unity for
proper dot response displays.

CIRCUIT DESCRIPTION

The Type S-3 Sampling Head uses the power supplies of
the indicator oscilloscope and associated sampling unit.
Interconnections to some of the circuits in the sampling unit
are by a connector at the rear of the sampling head.
This Circuit Description covers the circuits in the Type S-3,
and refers to circuits within the sampling unit. Reference to
the sampling wunit instruction manval diagrams and circuit
description may be useful to fully understand the circuit
relationships.

Strobe Generator

Thé Strobe Generator circuits are located on the Strobe
board. The generator contains two basic circuits, the Ava-
lanche circuit and the Snap-off diode circuit. Both circuits
work together to produce the push-pull strobe pulses that
drive the Sampling Bridge through two equal fransmission
lines. See Fig. 3-1.

Avalanche circuit. The Avalanche circuit converis the
Strobe Drive pulse from the sampling unit to very fast push-
pull pulses to drive the Snap-off diode to non-conduction.

The Strobe Drive pulse is transformer-coupled by T75 to
the base and emitter of the Avalanche transistor Q69. Two
outputs are AC-coupled from Q69, one from the collector
and the other from the emitter. The Avalanche Volts con-
trol adjusts the collector voltage of the avalanche transistor
Q69. The typical quiescent voltage at Q69 collector is about
+15 volts. This voltage sets the amplitude of the signals
that drive the Snap-off diode circuit, and assures the normal
avalanche action of Q69 when driven by the Strobe Drive
signal. Q69 current path is shown by a dashed line in Fig.
3-1. Before Avalanche conduction, there is a potential of
about 60 volts between collector and emitter.

The negative Strobe Drive pulse is transformer-coupled
by T75 to the emitter and the base of Q69, forward biasing
Q69. Normal avalanche action follows with the collector
going negative and the emitter going positive. This fast-
rise push-pull signal is capacitively coupled to the Snap-off
Diode circuit.

Snap-off circuit. The Snap-off circuit operates as a cur-
rent switching circuit to apply some of the push-pull Ava-
lanche signals at snap-off time to the Sampling Bridge.

The circuit consists of a Snap-off Current control R57, Q55,
Snap-off diode D61, two clipping lines and associated com-
ponents. Between drive pulses from the Avalanche circuit,
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Fig. 3-1. Strobe Generator circuits.

the Snap-off diode D61 is forward biased by the current in
Q55. The current valuve is set by the Snap-off Current con-
trol R57. The current in Dé1 is typically 20 mA, and the cur-
rent path is shown as a dashed line in Fig. 3-1. This heavy
forward current assures that D61 has many carriers within
its junction region.

The push-pull signals from the Avalanche circuit cause
D61 junction carriers to reverse direction as a heavy re-
verse current. This heavy reverse current stops suddenly
as all the carriers clear out of the junction. As the reverse
current “snaps” to a stop, the push-pull avalanche signals
are suddenly coupled toward the clipping lines and the
Sampling Bridge by C53 and C51. The fast-rise step which
appears at each clipping line input is propagated down the
line. A finite period of time later the steps reach the short
circuit ends of each clipping line. The step is then reflected,
equal in amplitude and opposite in polarity, back to the
transmission line. This cancels the signals moving toward
the Sampling Bridge. This action results in a positive Strobe
pulse being delivered to P51, and a negative Strobe pulse
being delivered to P53.

3-2

Sampling Bridge

The Sampling Bridge diodes A, B, C, and D are encap-
sulated as a single unit and shown as D4 in Fig. 3-2. These
diodes are located within the body of the probe. The input
signal, appearing at the probe tip, is applied across the
series combination of R1 and R4. This 100 kQ resistance
together with the low value of input capacitance provide the
Type S$-3 with a relatively high input impedance. Capacitor
C1 is in series with the stray capacitance at the input of
the Sampling Bridge. The capacitance of C1 can be varied
by rotating the body of the probe (See Operating Instrue-
tions, Section 2). Correct adjustment of C1 provides the prop-
er division of high-frequency signal components across Cl
and the stray capacitance in parallel with R4,

The Sampling Bridge is kept reverse biased except for
short intervals (during sampling time} when it is driven into
conduction by pulses from the Strobe Generator. During the
conduction time of about 350 ps, current through the bridge
increases or decreases the voltage on capacitor C30 at the
gate of Q31. The voltage on C30 changes only a small per-
centage of the difference between the combined feedback

®
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Fig. 3-2. Sampling Bridge circuit and Bridge Volts and Bridge Balance circuits.

and DC offset voltage and the incoming signal voltage
due to the short bridge conduction fime. This voltage change,
called the error signal, is amplified by Q31 and the re-
mainder of the preamplifier bringing the voltage on C30
up to the proper value, through the feedback circuit, prior
to unblanking of the CRT.

Reverse-bias voltage for the sampling bridge diodes is
developed across R21, R22, and R23 paralleled by R26, the
Bridge Volts control. R26 allows adjustiment of the reverse
bias. A higher reverse voltage allows bridge conduction for
a shorter time. A lower voltage provides a longer conduc-
tion time.

The Bridge Bal potentiometer is adjusted fo compensate
for diode, strobe, and other system unbalance signals. The
combined memory feedback and DC offset voltage from the
sampling unit is fed through the bridge volts circuit to the
output of the Sampling Bridge.

Feedback and offset voltages are applied from the as-
sociated sampling unit to the movable contact of the Bridge
Bal control R22. A switch on the front panel of the Type

®

$-3 Sampling Head permits selection of either of two ranges
of offset voltage. See Fig. 3-3. With the OFFSET switch at
the X2 position, up to 2 volts of offset voltage of either
polarity is available for application to the sampling bridge.
With the switch set to the X1 position up to 1 volt of either
polarity can be applied.

Preamplifier

The Preamplifier circuit (see Fig. 3-4) amplifies and time-
stretches the error signal pulse from the Sampling Bridge,
and AC couples it to the Post Amplifier in the associated
plug-in unit.

Transistor Q31 operates as a very high impedance high-
gain inverting amplifier. C34 assures that Q31 has a high
AC gain, while the DC gain is less than 1.

Q41 and Q45 are connected as an operational amplifier
with a very low output impedance at Q45 emitter. The out-
put is coupled by C49 to the 90 Q input resistance Post Am-
plifier in the sampling unit. Q45 current paths are shown by
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dashed lines in Fig. 3-3. D41 protects Q41 base from high
negative voltage if Q45 is removed from its socket while
the power is on.

Current in R40 with DC negative feedback by R45 sets

Circuit Description—Type $-3

the output DC voltage level of the amplifier at about +7.3
volts. Negative AC feedback from the emitter of Q45
through C46 and Gain control R46 to Q41 base controls the
AC gain of the Preamplifier. The Gain control R4é allows
the AC feedback to be adjusted, thereby adjusting the gain.
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SECTION 4
MAINTENANCE

Change information, if any, affecting this section will be found at the

rear of the manual.

Introduction

This section of the manual contains information for use
in corrective maintenance or troubleshooting of the Type S-3.

To remove the Type S-3 from its case, loosen the four
retaining screws on the back. Then slide the back off, and
remove the case by sliding it to the rear. Directions for
replacing the case on the sampling head will be found at
the end of this section.

Parts Replacement

All parts used in the Type S5-3 can be purchased directly
through your Tektronix Field Office or Representative.
However, replacements for standard electronic items can
generally be obtained locally in less time than is required
to obtain them from Tekironix. Replacements for the special
parts used in the assembly of the Type S-3 should be or-
dered from Tekironix since these parts are either manu-
factured or selected by Tektronix to satisfy a particular re-
quirement. Before purchasing or ordering, consult the Elec-
trical or Mechanical Parts List to determine the value, tol-
erance and ratings required.

NOTE

When selecting the replacement parts, it is im-
portant to remember that the physical size and
shape of a component may affect its performance
at high frequencies. Parts orientation and lead
dress should duplicate those of the original part
since many of the components are mounted.in a
particular way to reduce or control stray capaci-
tance and inductance. After repair, the sampling
head may require recalibration.

Transistor Replacement. Cut the leads of a replacement
transistor to the same length as the transistor removed and
bend the leads as necessary. The lead configurations of the
transistors used in the Type S-3 are shown in Fig. 4-1. The
field-effect transistor, Q31, which is located in the probe
body, has leads soldered to the circuit board.

Leadless Capacitors. There are leadless ceramic capaci-
tors soldered directly to the circuit boards. Care must be
taken when replacing these capacitors as they are easy fo
crack. The type of solder used must be high quality, with
good cold-flow characteristics. Thus, do not use 50/50 sol-
der, but 60/40 or 62/38 solder when replacing the leadless
capacitors.

Best results will be obtained by applying heat from the
soldering iron directly under the leadless capacitor on the
opposite side of the board. Usually a plated-through hole
is under the leadless capacitor, allowing solder to conduct
heat through the board. Without plated-through holes, the
capacitor may be soldered into place by positioning the part,
then applying heat to the adjacent plated area.

@1

Use only enough solder to obtain a good full-flow joint.
Excess solder on either side of the capacitor can lead to a
shorted circuit.

Removal and Replacement of Snap-off Diode. The
Snap-off diode is mounted in small metal clips, as shown
on the circuit board illustration. The diode is best removed
or replaced with a pair of shaped plastic tweezers, such
as Tektronix Part No. 006-0765-00, or equivalent.

Emitter

Emitter
Collector

Collector

Flat side
or dot

Plastic-Case Metal-Case

Fig. 4-1. Lead configuration for board-mounted transistors.

Circuit Board Replacement. If a circuit board is dam-
aged and cannot be repaired, the entire assembly including
all soldered-on components should be replaced. The part
number given in the Mechanical Parts List is for the com-
pletely wired board.

The Preamp Board and the Strobe Board are removed
by gently pulling outward from the Terminal Board. To
replace the boards, align the connectors and pin contacts
and ease the boards into position. Pin connectors should
not protrude beyond the clamps. Solder the three leads to
the Preamp Board.

The Terminal Board is removed as follows:

1. Remove both the Preamp Board and the Strobe Board.

2. Remove the front panel by removing the locking nut
on the OFFSET switch (105" nutdriver)] and the phillips
head screw.

3. Keep the white plastic circuit board holders straight
while loosening the screws at the front of the sampling head.
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4. Disconnect and unsolder leads from the probe cable
and the Terminal Boerd is free.

Probe Care

The probe should be inspected before further use any
time it has been dropped or damaged. To inspect the inside
of the probe, grasp the cable strain-relief boot about ¥ inch
from the probe bedy, then turn the coupling nut clockwise
about three turns and the probe body counterclockwise about
six complete turns, This frees the securing threads and allows
the bedy to be removed from the tip end.

The cable strain-relief boot can be moved back from its
normal position by turning clockwise when the probe body
is installed,

If any parts require replacement, it is recommended that
you send the probe to the nearest Tektronix Field Repair
Center,

CAUTION

Use extreme care in soldering on the probe circuit
board. Ground the metal on the probe body to the
same potential as the soldering iron to avoid
electrical shock to the sampling diodes (D4.) Use
heat sinks to avoid heat damage. Careful handling
is needed to prevent physical damage to the small
part, Use 60/40 or 62/38 solder and a miniature

soldering iron (Tektronix Part No. 003-0338-00)
with tweezers as a heat sink. Excessive heat may
expand the epoxy coating on the diodes and cause
damage to internal connections within the device.

Replacing the Cable Assembly

If the coaxial cable between the probe body and sam-
pling head should fail a replacement cable assembly [(with
attached new probe) is available. Replace the cable as
follows:

I. Remove the case by unscrewing the four rear Phillips
head screws, Slide the case off the back of the unit.

2. Remove the small screw at the right center of the front
panel and the nut from the toggle switch at left center of
the front panel [use a %" open end wrench) and remove
the front panel,

3. Carefully remove the two outer circuit boards taking
note of how the OFFSET switch is placed, Do not lose the
black plastic spacer that is now loose on the threaded por-
tion of the switch.

4. Remove the two flal-head Phillips screws holding the
center circuit board to the front panel casting.

5. Withdraw the two strobe cable coaxial connectors
and unsolder the twoe leads and grounding braid from the
center board.

ain R7

Fig. 4-2. Type S-3.
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Fig. 4-3. Preamp circuit board.
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6, Loosen the two round-head Phillips screws that held
the two white plastic clamps on the cable end and remove
the cable assembly.

7. Place the new cable assembly in the white plastic
clamp with the clear (transparent) covered coaxial cable
above the red covered cable and tighten the two round-
head Phillips screws.

8. Connect the white wire to upper, black wire to center
and shield to the lower terminals at the front of the circuit
board,

9. Connect the red covered coaxial cable to the lower
connector and the clear (transparent} covered coaxial cable
to the upper conneclor,

10. Complete reassembly of the unit by using procedure
the reverse of that used during disassembly,

TROUBLESHOOTING

Mechanical design of this sampling head is such that cir-
cuit boards are interchangeable from one unit to another
(the probe circuit board is not replaceable), Since the outer
boards are easily removed and replaced, it is possible to
quickly troubleshoot a faully sampling head by interchang-
ing boards with an operating one. Thus, removal of the
preamp board from a defective unit and replacement with
one from an operating unit quickly checks the faulty units’
preamp circuits,

Attempt to isolate trouble to one circuit through opera-
tional and visual checks. Verify that the trouble is actually
a malfunction within the Type §-3, and not improper ad-
justments or malfunctioning associated equipment. Note the

effect control adjustments have on the trouble symptoms.
Normal or abnormal operation of each control helps estab-
lish the location and nature of the trouble.

Check the instrument calibration procedure given in Sec-
tion 5, and note the position of each control so it can be
returned to its original position after the check. This will
facilitate recalibration after the trouble has been found
and corrected.

A block diagram and schematic diagram are included in
Section 8 of this manual. It is usually best, if the trouble
is not isolated to a circuit, to start by checking the power
supplies of the sampling unit; see Table 4-1, then proceed
consecutively from one circuit to the next.

TABLE 4-1
Test Point Pin
Preamp Strobe Power Supply
Board Board (Decoupled) |Tolerance
e O o 3 L SR
A A +15V +015V
F c =0V | =05V
B — 122V +0.37V
CAUTION

Use care when measuring vollages or signals,
The small size and high density of components
in this instrument establishes a condition such that
an inadvertent movement of the test probe or the
use of oversized probes may cause a short-circuit
belween components.

Fig. 4-4. Strobe circvit board.
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Fig. 4-5. Terminal circvit board.

Major Circuit and Parts Locations

The remainder of this section includes photographs of
sections of the Type 5-3. Major circuit areas are identified.
All components mounted on circuit boards are identified
by circuit number.

Replacing the Sampling Head Case

To replace the case on the sampling head, align the body
so that the hole in the side will appear over the Bridge Bal
control (R22 located on the left side). Check that the upper

and lower corners of the Preamplifier and Gate Generator
boards are aligned with the channels in the sampling head
body which contain the zigzag springs. Push the body gent-
ly forward until it contacts the front panel. Be sure that the
white plastic pawl on the locking knob is properly aligned
as the sampling head unit is slid into the case. In attaching
the rear casting, be sure that the hole at one side of the
casting is at the bottom of the Type S-3. Insert the four
long mounting bolts and tighten them securely. Check that
the center board is centered in the rear casting opening
so the head can be properly inserted into the sampling
unit.
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SECTION 5
PERFORMANCE CHECK/CALIBRATION

Change information, if any, affecting this section will be found at the

rear of the manual.

Introduction

The following procedure may be used as a check of the
sampling head performance, or as a complete calibration
procedure. When only the Performance Check steps are
done, the sampling head is checked to the “Performance” in-
formation given in Section 1 of this manual. When the cali-
bration steps are also done, limits, folerances, and wave-
forms are added as calibration guides for these steps, and
not as sampling head specifications.

Since the sampling head functions as a part of the associ-
ated sampling unit, it is recommended that the performance
checks for the sampling unit be performed just before these
performance checks are made. Then, if the sampling unit
requires calibration, that procedure should be performed
before starting this procedure. It is recommended that the
Type S-3 be calibrated in the sampling unit in which it will
be used. Even though the following procedure is written
using a Type 352, it can be easily adapted to use with
either a Type 355 or Type 356.

The two procedures are identified by the type style used
in the headings of each step. Performance Check steps are
those identified in the type style used in the Infroduction
subheading. Calibration steps are headlined in the type
style of Step 2 and the next sub-heading, Equipment Re-
quired.

EQUIPMENT REQUIRED

The equipment listed below or its equivalent is required
for a complete check and calibration of the Type $-3 Sam-
pling Head; see Fig. 5-1. The equipment listed is used in
the following procedure. Equipment specifications given are
the minimum necessary for the particular use of each item.
All test equipment must be correctly calibrated. If other
equipment is substituted, it must meef or exceed the limits
stated below. If a pulse generator other than the Type 284
is used, fast pulse display characteristics may vary from those
shown in this manual.

All equipment items listed, except items 20, 21 and 22
can be obtained by ordering through your local Tektronix
Field Engineer or Representative.

1. Test oscilloscope. Bandwidth, DC to at least 20 MHz.
Minimum deflection factor of 20 mV/div. Comparison Volt-
age for measurements. For example, a Tektronix Type 5458
with Type W Plug-In Unit.

2. 1X Probe for use with test oscilloscope. Tektronix
P6011 Probe recommended with the Type W Plug-In Unit.
Tektronix Part No. 010-0190-00.

3. Indicator oscilloscope, such as a Type 561A or Type 564
Oscilloscope with proper sampling plug-in units such as the
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Type 352 Sampling Unit and Type 3T2 Random Sampling
Sweep. Or, a Type 568 Oscilloscope with the same verti-
cal and horizontal plug-ins, and Type 230 Digital Unit if
the sampling system is used with digital readout.

4. Special 3 foot flexible extender cable for operating the
sampling head outside the sampling unit. Tektronix Part
No. 012-0124-00 required except when using a Type 356
Programmable Sampling Unit.

5. Signal generator—pulse generator, such as the Tek-
tronix Type 284 Pulse Generator used in this procedure.
Pulse risetime <70 ps, at approximately 200 mV amplitude
into 50 Q, with a trigger signal available at least 75 ns in
advance of the fast pulse. Square wave signals of 1 us
period (1 MHz with 1-V amplitude accuracy of #0.5%) and
100 ns period {10MHz) at 1 volt amplitude into 50 us. (If
your Type 284 Leadtime switch is labeled 5 ns—50 ns, order
modification kit, Tektronix Part No. 040-0487-00.)

6. Pulse generator. Amplitude into 50Q, 5V and 50V,
risetime 250 ps, pulse duration about 20 ns or more. For
example, Tektronix Type 109 Pulse Generator.

7. Square wave generator. Amplitude at least 12V into
50 Q. Repetition rate of 50kHz. Risetime 12ns or less.
Tektronix Type 105 Square Wave Generator recommended.

8. Signal delay coaxial cable. Impedance 50 Q; delay:
80 ns; connectors, GR874. Tekironix Type 113 Delay Cable
(60 ns) with a 20 ns RG213/U coaxial cable, Tektronix Part
No. 017-0504-00, or four 5 ns coaxial cables, type RG213/U,
GR874 connectors, Tektronix Part No. 017-0502-00.

9. 50Q amplitude calibrator. Output impedance 50 Q;
voltage range 0.06 to 2.0 volts square wave; accuracy within
=+0.25%. Tektronix Calibration Fixture 067-0508-00. (If the
repetition rate is 20 kHz, change C25 from a .005 uF discap
to a .0033 uF discap.)

10. One 50 Q 10X attenuator with BNC connectors, Tek-
tronix Part No. 011-0059-00.

11. One 50 Q 5X coaxial attenuator, such as GR874-G14.
Tektronix Part No. 017-0079-00. Two 50 Q 10X coaxial at-
tenuators, such as GR874-G20. Tekironix Part No. 017-
0078-00.

12. A special variable attenuator with GR874 connectors.
It consists of a 100Q potentiometer across the 50 Q line,
and does not have a guaranteed response. Tektronix Part
No. 067-0511-00.

13. 50 Q voltage pickoff, Type VP-2. Tektronix Part No.
017-0077-01, supplied with the Type S-3.

14. Signal pickoff, Type CT-3. Trigger source output, 50 Q.
Risetime less than 0.4 ns. Tektronix Part No. 017-0061-00.

15. Two 50 @ GR874 end-line terminations, Type GR874-
W50B. Tektronix Part No. 017-0081-00.
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16. 50 Q coaxial cable, RG 58C/U, 5 ns signal delay, with
GR874 connectors. Tektronix Part No. 017-0512-00.

17. 50 Q coaxial cable, 5ns signal delay, approximately
40 inches long, with BNC connectors. Tektronix Part No.
012-0057-01.

18. 50 Q coaxial air line, 20cm long, with GR874 con-
nectors. GR874-120. Tektronix Part No. 017-0084-00.

19. Charge line, 50 Q 9 ns coaxial cable, checked, GR874
connector. Tektronix Part No. 017-0506-00.

20. DC bridge for measuring 100 kQ and 1 MQ. Plus or
minus 100 volts DC maximum across 100 kQ resistor. Ac-
curacy, ==0.025% required. (Not shown.)

21. Small insulated handle, 3/, inch bit screwdriver for
adjusting screwdriver-adjust controls. (Not shown.)

22. An RMS reading line voltage meter, with a ==3%
accuracy at the line voltage to which the indicator oscillo-
scope is connected. (Not shown.)

23. Bench multimeter, 20,000 ohm/volt, such as Simpson
262 or Triplett 630-NA. (Not shown.)

24. Type S-1 Sampling Head (not shown).

PERFORMANCE CHECK AND CALIBRATION
RECORD AND INDEX

The following abridged procedure may be used as a
guide by the experienced technician for checking and/or
calibrating the Type S-3 Sampling Head. The abridged
procedure can be used as a maintenance record (the pro-
cedure may be reproduced without special permission of
Tekironix, Inc.). The step numbers and ftitles are identical
to those in the complete procedure.

Sampling Head Type S-3, Serial No.
Calibration Date
Calibrated By
Checked By

[] 1. Check for Operation and Ability To
Produce a CRT Display

{Page 5-4}

[] 2. Check For Qé9 (Avalanche) Operation (Page 5-4)
[] 3. Check Probe Compensation (Page 5-5)
[] 4. Check Risetime (Page 5-8}
[1 5. Adjust Risetime (Page 5-10)
[] 6. Check Loop Gain Linearity (Page 5-1T})
[] 7. Preliminary Bridge Bal Adjust {Page 5-12)
[] 8. Check Pulse Flatness Deviatfion {Page 5-12)
[] 9. Final Bridge Bal Adjust (Page 5-15)
[] 10. Check Tangential Noise {Page 5-15)

®1
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[ 11. Check Offset Accuracy
[] 12. Check Deflection Factor Accuracy

(Page 5-16)
(Page 5-17)

PRELIMINARY PROCEDURE

1. Check the Type S-3 probe DC input resistance. Remove
the sampling head from the sampling unit, remove the case
and the Preamp circuit board. Use a DC resistance bridge
and measure the DC input resistance across the probe tip
(without attenuator). Be sure the bridge does not apply more
than 100 V DC to the probe tip.

The probe input resistance must be 100 kQ, =#=0.25%.

Install the 10X attenuator on the probe and measure the
input resistance across the attenuator tip. The 10X atten-
vator input resistance {when mounted on the probe} must be
1MQ, +=1%.

Remove the 10X attenuator tip and install the 100X
attenuator on the probe. Measure the input resistance across
the tip. Input resistance must be 1 MQ, =+=1%.

If any parts within the probe body or attenuation require
replacement, it is recommended that you send your probe
to your nearest Tektronix Field Repair Center.

Complete any needed repairs fo the sampling head before
proceeding. Replace the Preamp circuit board. The case
should remain off for the Calibration procedure.

2. Connect the Type $-3 Sampling Head and oscilloscope
system. This step discusses the assembling of test equipment,
5-minute warmup period, and setting of the sampling unit
Gain and the sampling sweep Horiz Gain controls.

a. Assemble the indicator oscilloscope system. Place the
sampling unit into the left compartment of the indicator
oscilloscope, and the sampling sweep unit info the right
compartment. Install an operating sampling head into the
sampling unit Channel B compartment. Leave the Channel
A compartment vacant. (If using a digital unit, make the
interconnections to the indicator.)

b. Connect the RMS line-voltage meter to the power
mains. Determine that the oscilloscope (and other equip-
ment) power supply is set for the correct value of line volt-
age. Connect all the equipment to the proper power outlet
and turn on the power. Obtain a free-running trace and let
the equipment warm up for five minutes.

c. After the warmup period, adjust the indicator oscillo-
scope Trace Alignment control so the free-run trace is par-
allel to the graticule lines.

d. Connect the Type 284 Pulse Generator Square Wave
Output to the operating Channel B sampling head input.
Connect the Trigger Output to the sampling sweep unit Trig-
ger Ext Input (50 Q) through a BNC 50 Q coaxial cable.

Adjust both the vertical and the horizontal unit Gain con-
trols for proper deflection factor of each unit. Use the Type
284 100 ns period square wave as both time and amplitude
reference.

5-3






