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The TEKTRONIX Type 067-0572-01 CALIBRATION FIXTURE is a NORMALIZER
HEAD designed for use with all Tektronix vertical sampling plug-in
units that utilize sampling heads.
Primarily, the Normalizer is an accurate pulse source used to
check or calibrate the memory gain and gate width of the sampling unit.
Correct adjustment of the memory gain and gate width assures unity dot
_ response when different sampling heads are used in the sampling unit.

: The Normalizer Head is also used to check the readout function of
digital units when used in a sampling system with programmable vertical
sampling plug-in units. A pulse source is provided for checking the
risetime of the plug-in unit trigger amplifier.
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SECTION 1
CHARACTERISTICS

Electrical

(As measured at the output of the Normalizer)

Type 067-0572-01

Characteristics

Performance Requirement

Supplemental
Information

Pulse Output

Amplitude 400 mV P-P within 2%
Duration At least 400 ns
Risetime 100 ns within 25% with Type 3S2

Pulse shaped for
same characteristics
as the output of
Sampling Heads

Trigger Output

Amplitude At least 70 mV Peak
Width Within 60 to 100 ns
Risetime 300 ps or less
Mechanical
Characteristics Requirement Supplemental

Information

Construction

Housing Extruded aluminum alloy with blue-
vinyl finish
Panel Anodized aluminum with case aluminum

alloy bezel

Circuit Board

Glass-Epoxy Laminate

Overall Dimensions

Height ~1-15/16 inches

Width ~1-3/4 inches

Depth ~4-1/8 inches
Weight ~8 ounces

Environmental
Characteristics Requirement Supplemental
Information

Temperature

Operating 0°C to +500°C Calibrated at 20°C

Range to 30°C

Warmup Time

5 minutes at 25°C
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FRONT PANEL SWITCHES

UNITS/DIV MULTIPLIER

Three-position switch selects X10, X1, or X.l1 multiplier positions for
checking the units/division readout of Digital Units.

UNITS

Two-position switch selects AMPS or VOLTS position for checking the
unit readout of Digital Units.

REAR PANEL CONNECTORS

Circuit Board Contacts
The contact area on the rear of the driver board plugs into the Plug-In
Unit under test. The board contacts provide power to the Normalizer
Head, plus the signal input and output requirements for operation.

Trigger Output

A coax connector on the rear of the Normalizer Head plugs into the
connector mounted on the Plug-In Unit.
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SECTION 2

OPERATING INSTRUCTIONS

The following procedure describes the operation of the Normalizer Head when
used in a calibrated Vertical Sampling Plug-In Unit. Detailed information
for calibrating the sampling unit using the Normalizer Head is described

in the Instruction Manual supplied with the sampling unit.

The Normalizer Head is installed in the sampling unit, with the units/div
switch set at 100. 1In the case of dual-trace plug-in units, the Normalizer
is installed in the channel under test, with the mode switch in the appro-
priate position. The sweep unit is adjusted for a free-running trace. A
series of alternate dots will be displayed on the indicator, appearing as
two separate traces. The distance between traces is used as a reference for
adjusting the memory gate width and memory gain of the sampling unit. First,
the memory gate width is adjusted for maximum separation between traces.
Next, the memory gain capacitor is adjusted for exactly 5 major divisions of
separation between traces with the dot response control set to electrical
center. These adjustments assure unit dot response operation when different
sampling heads are used in the same sampling unit.

The switches on the front panel of the Normalizer Head are used to check the
units and units/division readout of Digital Units such as the Type 230, when
used in sampling systems utilizing Programmable Sampling Units such as the
Type 355. The switches are also used to check readout circuitry of 7-series
sampling units such as the Type 7511. The risetime capability of the sampling
unit trigger amplifier is checked by monitoring the trigger out connector on
the front panel with a separated sampling system.
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SECTION 3

CIRCUIT DESCRIPTION

The Normalizer Head has three basic circuits, each occupying one circuit
board. These are the Driver, Regenerator, and Trigger. The Trigger and
Regenerator boards also contain the circuitry required for checking the
readout function of the Programmable Plug-In Units when used in Digital
Readout Oscilloscopes.

Driver Board

The strobe drive pulse from the Plug-In Unit is applied to the Normalizer
Head through Pin H to the binary input CP of the bistable multivibrator U21.
The output of the multivibrator is fed through a DC level correction network
(R23, R24, D25, and R26) to the complementary AND circuit consisting of Q28
and Q29. The transistors are turned on alternately. The conducting trans-
istor is held on (the other off) by the integrator C24 for at least 5 ps
after the multivibrator U21 is triggered by the strobe drive pulse.

At this point, the output pulse from the Regenerator board (a balanced sig-
nal of fixed pulse width) is combined with the base signal, to form the com-
plementary AND function and feed the output drivers, Q30 and Q35. The drive
is sufficient to saturate Q30 or Q35 to within a few millivolts of collector
voltage. The amplitude of the output signal is determined by the saturation
voltage, the plug-in unit power supply accuracy (-50 V, +50 V) and the resis-
tor divider network R30, R31, R32, R36 and R37. Pulse shape is determined
by the values of C33, C38, and R38, plus the offset feedback input resistor,
R32 and offset feedback voltage. The emitter-follower Q39, along with C39,
form the low-impedance output. €39 also removes the DC voltage loading to
the sampling unit. R4, R6, R20 and D6 establish the trigger input biasing.
D21, a zener diode, provides the 4 V operating voltage for the IC, U21. R38
and R39 bias Q39.

Regenerator Board

The regenerator circuit, consisting mainly of Ql10, D8, and T13, is driven

by the strobe drive pulse from the plug-in unit. The incoming pulse is fed

to the base of Q10 through the diode D8. The pulse is amplified and shaped

by the combination of Ql0 and the transformer, T13. D8 passes only the nega-
tive portion of the strobe pulse, leaving some charge on the base of Ql0O, as
determined by the biasing network R4, R6, R20 and D6. QIO is driven into
saturation, applying approximately 12.2 V to the primary of T13. The balanced
output of the secondary is fed through R15 and R17 to Q28 and Q19 on the driver
board, forming the complementary AND circuit. The width of the regenerator
pulse is determined by the core-saturation time of T13. R13 and Cl3 serve as
a filter network, with R13 limiting the current through T13 and Ql0 after the
transformer core reaches saturation. C50 blocks the DC collector voltage from
Ql0 to the trigger circuit.
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Circuit Description--Type 067=-0572-01

Regenerator Board (cont)

The circuitry required to check the digital oscilloscope readout in units is —
also located on the regenerator board. A DC level is applied to Cl which in
turn provides a DC level to the digital readout of the oscilloscope via the
Type 3S5 or 3S6 Programmable Sampling Plug-In Unit. When the switch SW1 is
in the AMPS position, a positive voltage controls the readout logic and an
"A" (amperes) is read on the indicator. With the switch in the VOLTS posi-
tion, a zero volt level controls the logic, and a "V'" (volts) is read on the
indicator. The capacitor Cl also provides the ground return loop for the
strobe drive pulse.

Trigger Board

The trigger circuit is comprised of a tunnel diode, D50 and biasing resis-
tors R51 and R52. The TD receives the trigger pulse from Q10 at Pin F,
through a current limiting resistor, R1l. C50, on the regenerator board,
blocks the DC collector voltage. The trigger output signal is differentiated
by the combination of C53 and the 50 ( impedance of the Sampling Plug-In Unit —
trigger circuitry. RS54, R55, and C55 establish the correct bias to the trig-

ger amplifier of the Sampling Plug-In Unit.

The circuitry required to check the oscilloscope readout in units/div is also
located on the trigger board. The switch, SW42, applies DC levels to the
capacitor C42. Each level controls the digital logic for the oscilloscope
readout via the Type 3S5 or 356 Programmable Sampling Plug-~In Unit; a posi-
tive level for the X10, ground level for X1, and a negative level for X0.1l.
The capacitor C42 also completes the ground return for the output pulse of
the driver board.
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Circuit Description--Type 067-0572-01
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Type 067=~0572

SECTION 4

MAINTENANCE

GENERAL INFORMATION
Introduction

This portion of the manual contains a complete calibration procedure for the
Calibration Fixture. The instrument will not often require a complete start-
from~scratch calibration, but will need occasional adjustments as components
age or are replaced.

Calibration is a valuable part of preventive maintenance, since many types
of minor troubles may be discovered and corrected before they become serious
enough to disable the instrument. Also, certain troubles can be easily iso-
lated to a particular section of the instrument by attempting calibration.

This section includes a list of all instruments required to calibrate the
Calibration Fixture, a check out list, and a step-by-step calibration pro-
cedure. The check out list is, essentially, a short form calibration check;
it has the same sequence of steps and the same limits on checks or adjust-
ments as the calibration procedure. This list may be used to quickly check
performance or locate faulty circuits.

It will be assumed in this manual that appropriate interconnections and
necessary adapters are available.

It will also be assumed that a control will be left in the position indicated
on the previous step unless otherwise indicated.

All front-panel control labels of the Calibration Fixture or test instrument
are in capital letters(TIME/CM), etc. Internal adjustment labels are iden-
tified by an R or C number (C33).

~-01



Maintenance-=Type 067-0572-01
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Visual Inspection

The instrument should be visually inspected occasionally for such defects as

poor connections, broken or damaged parts, improperly seated transistors, and
heat damaged parts. The remedy for most of these defects is not obvious. A

heat damaged part is usually the symptom of some defect that is not obvious. -
The cause of overheating should be determined and corrected before the part

is replaced, otherwise the damage may be repeated.

Transistor Checks

Periodic preventive maintenance checks on the transistors are not recommended.
Safisfactory operation of the instrument in all respsects is adequate assurance
that the transistors are performing properly.

Recalibration -

To insure that the Calibration Fixture maintains its accuracy, check the cali-
bration after each 500 hours of operation or every six months if used inter-
mittently. Complete calibration instructions appear later in this section.

The calibration procedure can also be helpful in isolating troubles in the ~
instrument. Also, minor troubles in the instrument that may not be apparent -

during normal operation may be revealed and corrected during calibration.

Ordering Parts

Many of the components are stardard electronic parts that may be purchased
locally. However, all standard parts in the instrument can be obtained from
Tektronix through your local Tektronix Field Engineer or Field Office. Before
ordering, consult the parts list of this manual to determine the value, toler-
ance, and rating required. Some of the parts used are not standard parts and
may or may not be available for replacement. Consult any particular replace-
ment with your local Tektronix Field Engineer or Field Office.



Maintenance--Type 067-0572-01

CHECK OUT LIST

For the following performance checks, the Normalizer Head is connected to
extender cable and the housing removed.

[:] 1. Remove transistors Q28 and Q29.

=~

2. Check base drive to Q28 for at least +800 mV.
3. Check base drive to Q29 for at least -800 mV.

Replace Q28 and Q29.

5. Check rise and falltime of base drive for 7 ps within 1.5 ps.

Check the

8. Check the

9., Check the
400 ns.

10. Check the

11. Check the

12. Check the

Oo0o guo ouguuty

13. Check the

6. Check drive-pulse duration at pins K and L for at least 500 ns
at the 500 mV level.

saturation voltage of Q30 and Q35 for 5 mV or less.
P-P amplitude of the output pulse for at least 400 mV.

duration of the output pulse at zero level for at least

risetime of the output pulse for 100 ns-within 25%.
peak amplitude of the trigger pulse for at least 70 mV.
trigger pulse width for 60 to 100 ns at the 50% level.

risetime of the trigger pulse for less than 300 ps.

For the remaining checks, the Normalizer Head is plugged into Sampling Plug-
In Unit, with the housing installed.

[:] 14. Check the Normalizer Head for proper operation, as observed on
the sampling oscilloscope display, and by measuring the memory
gain and memory gate width of the sampling unit.

[:] 15. Check the
function.

operation of the unit/div multiplier and unit readout






