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SECTION 1
SPECIFICATION

Change information, it any, affecting this section will be found at the rear of this manual,

General Information

The §-52 Pulse Generator Head provides a step pulse
output for use with fast rise sampling oscilloscope systems.
The $-62, which provides a pretrigger output signal and a
fast positive pulse output signal at 50 £ impedance, is also
useful with Time Domain Reflectometry (TDR) systems.

The pretrigger output signal is available from front and
rear connectors. When the 5-52 s installed in the 7512
TDR unit, the pulse output trigger time is controlled by the
TDR unit. When installed in other sampling units, the
internal pretrigger lead time is about 85 ns,

Qperating power for the S-b2 is obtained when the unit
is installed into the sampling head compartment (or con-

nected via an interconnecting cable) of Tektronix sampling
instruments such as the 7512, 7511, Types 352, 355, or
386. The 5-52 can also be powered from the Type 285
Power Supply.

Electrical Characteristics

The following characteristics apply over an ambient
temperature range of 0°C to +B0°C after a 10 minute
warmup, for an $-52 calibrated at a temperature between
+20°C amd +30°C. The required operating voltages are
applied to the §-52 when it is connected or installed into
the sampling head compartment or powered by a sampling
head power supply.

ELECTRICAL CHARACTERISTICS

Characteristics

Performance Requirement

Supplemental |nformation

PULSE QUTPUT

Risetime into b0 {2 25 ps or less

Amplitude into 50 2

At least 200 mV, positive going

Aberrations

+7%, —7%, total of 10% P-P within the
first 1.8 ns of the step edge with the
reference level at 1.8 ns from the step
edge; +2%, —2%, total of 4% P-P after
the first 2.6 ns with the reference level
at 3.0 us from the step edge

Pulse Duration

At least 350 ns

Period

8.3 ps within 0.8 us.

Baseline Level

55 mV to 120 mV terminated in 50 2

Source lmpedance

50 £, nominal

PRETRIG OUT (Front Panel)
Amplitude into 50 £2

At least 1.0 V, positive-going

Rise Rate

600 mV/ns

Pulse Duration

4 ns within 2 ns

{8
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Specification—35-52

Characteristic

Performance Requirement

Supplemental Information

Pretrigger to Pulse Qutput Time

85 ns within 5 ns

Pretrigger to Pulse Output Jitter

10 ps or less (With 7811, 7T11, and
7000-series oscilloscope system, ex-
cluding the sampling oscilloscope
jitter)

Pretrigger Qut (Rear Panel)
Amplitude into 50 £2

At least 1.0 V, positive-going

Rise Rate

600 mV/ns

Pulse Duration

4 ng within 2 nhs

PULSE OUTPUT Display .Jitter

10 ps or less (With 7512, 5-6, and 7000-
series oscilloscope system)

ENVIRONMENTAL CHARACTERISTICS

Temperature

Non-operating

—~40°C to +65°C

Operating

0°C 10 +35°C

Altitude

Non-operating

To 50,000 feet

Qperating

To 15,000 feet

Vibration (Non-operating)

18 minutes along each axis at 0.015 inch,

‘|Vary the frequency from 10 to 55 to

10 Hz in 1-minute sweeps. Three minutes
at'any resonant point or at 55 Hz,

Shock {Non-operating)

Twa shocks each of 500 g’s (2 ms dura-
tion), 750 ¢’s (1 ms duration)} and 1000
g's {0.5 ms duration), in each direction

and along each major axis for a total of
36 shocks.

Transportation

Meets National S8afe Transit Committee
type of test when packaged as shipped by
factory.




Specification=5-52

MECHANICAL CHARACTERISTICS

Characteristics Description
Finish Anadized aluminum front panel, extruded aluminum blue-vinyl painted cabinet
with aluminum castings front and rear.
Weight Approximately 8 oz,

Dimensions

Height About 2 inches
Width About 1 3/4 inches
Length About 4 inches

STANDARD ACCESSORIES

The accessories supplied with the 5-52 Pulse Generator Head are listed in Section 8 Mechanical Parts List.

@&

1-3



862

SECTION 2
OPERATING INSTRUCTIONS

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

General Information

This section of the manual provides the basic informa-
tion required to operate the S.52 Pulse Generator Head. It
also includes installation and first time operation instruc-
tions,

The 5-52 may be powered by any Tektronix instrument
having a sampling head compartment, such as the Tektronix
7812, 7811, or Types 382, 385, 336, or 286; or, the unit
may be powered separately by a Tektronix Type 285 Power
Supply. The $-62 may be connected to a head compart-
ment by one of two accessory extender cables, This permits
short-length coaxial cables to be used between the PULSE
QUTPUT connector and the load.

The pretrigger output pulse allows a sequential sampling
system to display the main pulse without using a delay line
in the signa! path. The pretrigger pulse is available at both
the rear and the front panel connectors.

The 3-52 is normally used with the Tektronix 7512
Time Domain Reflectometry (TDR) unit. When the 852 is
used with the Tektronix 7512, the pretrigger to pulse out-
put time is determined by the 7812,

The 5-52 is also useful with other Telktronix sampling
instryments.

INSTALLATION

General

Since the $5-62 Pulse Generator Head can be powered by
Tektronix instruments containing sampling compartments
or sampling head extender cables, many combinations of
instruments are possible. Three installations are shown in
Fig. 2-1. Part (A} shows the $.52 installed in the pulse
generator compartment of the Tektronix 7512 TDR
Sampling Unit, The 7512 can be used in any 7000-series
oscilloscope. Part (B) shows the $-52 installed in the
Channet B compartment of the Type 352 Sampling Unit.
This leaves Channel A of the sampling unit available to
operate a sampling head. Part (C) shows the 5-52 installed
in the head compartment of the 285 Power Supply.

With (A), (B}, or {C) method of installation, the §-52
¢an be plugged into the sampling unit or power supply as
shown, or operated remotely on a special extender cable,
Three and six foot extender cables are available. Order the
three foot extender cable by Tektronix Part No.
012-0124-00, or the six foot extender cable by Tektronix
Part No. 012-0125-00. Contact your local Tektronix Field
Engineer or Representative for price and availability of
these optional accessories.

Head Installation
To insert the $-52 into a compartment of the sampling
unit or power supply, proceed as follows:

1. Pull the latch knob outward from the front panel
(the latch knob will push out normally when the unit is
inserted, if the knoby is left free to move).

2. insert the unit slowly into the compartment, so the
two plastic guides enter the rear connector opening,

3. Push the S-62 completely into the compartment.

4, Push the latch knob 10 lock the unit in place.

To remove the 5.62 from the compartment, pull the
latch knob away from the front panel, then pull the unit
from the compartment,

Extender Cable Installation

To use the §-62 on an extender cable, install ag follows:

1. Pull the latch knob located on the head end of the
extender outward from the panel (the latch knob will push
out normally when the extender is inserted if the knob is
free 10 move).

2. Insert the extender cable head end slowly into the
desired compartment in the sampling unit 50 the two plastic
guides in the compartment engage the unit.

21



Operating Instructions—S-62

TYPE 352 SAMPLAG ONT
A POMTON °

$-52

{8) Installed in a Type 3S2 Sampling Mead Compartment

(C) Installed in Type 285 Power Supply Compartment

o v
TYPE 288 POWER SUPPL
FOR 5-50 SERIES. HEADS

Fig. 2.1, S-52 Installation information.




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 5.52 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 5-52 from the extender cable, pull the
latch knob on the front panel of the 8-52, and remove the
unit from the extender cable,

7. To remove the extender cable head from the
sampling unit compartment, pull the latch knob outward
from the front of the panel, then pull the extender cable
free,

Powering the $-52 with the Type 285 Power Supply
allows both channels of a dual-trace sampling unit (such as
the Type 352) to be used for sampling heads,

FIRST TIME OPERATION

This First Time Operation uses a Type 5648 with Types
3T2, 352, 5-6, and 5-52 as shown in Fig. 2-1B. If you are
using equipment shown in Fig. 2.1A, follow the First Time
Operation information given in the 7312 instruction
manual,

Substitute equipment for the First Time Qperation can
include any Tektronix 560 Series oscilloscope with a
35-series dual trace sampling unit containing one sampling
head, and 3T-series sampling time base unit.

Procedure

1. With the Type b&4B Power Switch off, insert a
Tektronix Type 352 Sampling Unit into the vertical
compartment (left) and a Tektronix Type 3T2 Random
Sampling Unit into the horizontal plug-in compartment.

2, Insert the 5-6 into Channel A (left) of the Type 352,
leaving the latch free to move. Once the 5-6 is seated, push
the latch to lock it in place.

3. Insert the 5-62 into Channel B {(right) of the Type
382, leaving the latch free to move, Once the $-52 is seated,
push the latch to lock it in place.

®

Operating instructions—5-52

4, Connect the $-582 PULSE QUTPUT through a 50 §2
semi-rigid cable, 6 inch (Tektronix Part No, 015-1017.01),
to the 5-6 Loop Thru input (lower) connector (carefully
form the semi-rigid cable to make this connection).

NOTE

Connectors at both ends of the coaxial cable should
be firmly connected to mating connectors or acces:
sories. Tighten slightly more than finger tight using a
5/18 inch wrench, A good connection is necessary to
minimize reflections at the junction of connectors.

Terminate the Loop Thru {(upper} connector in 50 { (3
mm termination, Tektronix Part No, 014-1004.00), using
an adapter (Tektronix Part No. 015-1011-00).

5. Connect the 5-52 PRETRIG OUT to the 50 Q Trig-
ger Input of the Type 3T2, using a BSM to BNC 50 Q
coaxial cable {Tektronix Part No. 012-0128-00, 10 inch
fength),

6. Set the Type 564 Intensity control fully counter-
clockwise.

7. Connect the Type 564 to the power line and set the
Power switch to On.

8. Set the instrument controls as follows:

Type 64
Upper and Lower Screen Non-store
Type 3582
Display Mode CH A
Narmal-Smooth Normal

Horiz. Plug-ln Compatibility Sampling, 3T-Series
{behind front panel)
Channel A controls

Position Midrange
DC Offset Midrange {5 turns from
one end)
Units/Div 100
Variable Cal
Invert Pushed In
Dot Response Midrange
Channel B controls Optional
Type 3T2

Fully Clockwise
Midrange

Time Position
Horiz Position



Operating Instructions—8-52

Samples/DIV Variable

{behind front panel)
Samples/Div 9 o'clock position
Display Made Normal
Start Point With Trigger
Range 100 ns
Display Mag X1 10 ns/div
Time Magnifier X1
Varigble Cal
Trigger Source Ext
Trigger Sensitivity Fuily clockwise
Recovery Time Centered
Trig Polarity (+)

10. After a five minute warmup time, set the Type 564
intensity control for normal trace brilliance. Adjust
Astigmatism and Focus controls for best focus.

11. Center the trace on the graticule with the Type 352
DC Offset control.

12. Adjust the Type 3T2 Trigger Sensitivity control for
a stable triggered display of the §-52 output pulse leading
edge (about 200 mV amplitude). Change the Type 3T2
Time Magnifier to X20 {500 ps/div). Use the Time Position
control to position the leading edge to the left side of the
display. Use the Type 352 DC Offset control to position
the top of the pulse at the graticule centerline. See Fig. 2-2.

13. Remove the 50 £ termination from the 5-52 Loop
Thru output {upper} connector and note that the pulse
amplitude increases by about two times.

100 v I 500 ps

AT
' Raflegtion

Coefficient
(1) =+1

t

i

- ol

= “Tast Line'" %

Fig, 2-3. Display with untarminated “"Test Line".

14. Add a short length of 50 £ coaxial cable to the
same connector. (This example uses a 500 ps, 50 Q, semi-
rigid coaxial cable with a length of about 4 inches). See Fig.
2.3, The open line shows a reflection coefficient (p) of
about +1.

18, Terminate the end of the “Test Line” in 50 2. A
precision termination firmly connected to mating connec-
tors at the end of the “Test Line'”” will allow a minimum
reflection at the termination point. Fig. 2-4 shows a reflec-
tion due 10 a logse connector,

100 mV/div 500 ps/div

Ny

10 mV/div 500 ps/div

K

t Connector
1 reflection

.

Fig. 2-2. PULSE OUTPUT leading edge (50 £2 terminated}.

2.4

Fig. 2-4. Display with “Test Line™ showing a reflection due to an
incorrectly installed termination.



With a fixed pretrigger lead time in the $.62, the Type
3T2 Time Position control allows the start of the time
window to be set over the operating range of the control.
The time per division is set by the Time Magnifier and the
Display Magnifier. Use the DC Offset and the mV/Div
controls on the Type 352 to obtain the desired vertical
deflection factor and offset voltage, The $-52 is useful to
analyze reflections in coaxial ¢cable up to about 150 feet,

8

Operating Instructions—8-52

For basic principles and measurement information about
TDR displays, read the Tektronix Measurement Concept
Series booklet titled “Time Domain Reflectometry
Measurements”, Tektronix Part No, 062-1244-00.

Using the §-52 in the 7512 TDR Unit, the lead time is
calibrated in the 7512 for time and distance.

25
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SECTION 3
CIRCUIT DESCRIPTION

Change information, if any, affecting this section will be found at the rear of this manual.

General Information

This section of the manual contains the electrical
description of the 8-52 Pulse Generator Head circuits.

The 5-52 requires +16 V and —12.2 V input power, The
input power is obtained when the instrument is connected
to the pulse generator compartrment connector of a TDR
Sampling unit, to ohe compartment connector of a sam-
pling unit, or 10 the Type 285 Power Supply.

Refer to the schematic diagram in Section 7 of the
manual as necessary when using the Circuit Description.

BLOCK DIAGRAM

The Block Diagram, Figure 3-1 shows the major circuit
blocks of the $-52, When the 5-82 is used with the 7512
TOR Sampling Unit, the pulse generator trigger and the
inhibit voltage are provided from the 7512 to the 85 ns
Lead Time and the T.D. Trigger block. A brief description
of each block follows, starting with the 0.5 us Period
Generator block,

The Period Generator block contains a free-running
oscillator with a period of about 0.5 us. The positive output
excursion of the Period Generator drives the BCD Counter,

¢

Perigd 9
B us BCD to :
Poriod BCD Counter . Decimal T.D. Bias
Generatar (16 count) Convarter Current
1
Pariods 3 -
through &
T.D.
Peripd & Reset
. T.D.
Pariod 2;__ State
Comparator
. A ! | b
Putse Generator Trigger
. 7812)
>
85 ns Lead Trigger Tunnel
_ Ti 0.
Inhibit Voltage Me& T » Diode X PULSE
N (7812) aa Iy OUTPUT
”

Out
{rear panel}

[
H PRETRIG QUT

/'H\—“{ Pretrigger

Fig. 3-1. 5-52 Block Diagram.




Circuit Description—5-52

The BCD Counter (16 count) is driven from the Period
Generator and produces BCD signals to the BCD to Decimal
Converter.

With the 16 count input signals (16 periods), the BCD to
Decimal Converter produces negative output signals
oceuring at periods 2, 3 through 6, 8 and 9. Periad 2 signal
drives the T.D. {tunnel diode) State Comparator, Periods 3
through 6 signal drives the T.D. Reset. Period 8 signal drives
the 85 ns Lead Time and T.D. Trigger circuits. Period 9
signal drives the T.D, State Comparator.

Periods 3 through 6 signal to the T.D. Reset cireuit
resets the Tunnel Diode. In the ahsence of any signal during
period 7, the circuit applies the bias current from the T.D.
Bias Current circuit to arm the Tunnel Diode. After the
pretrigger and PULSE QUTPUT occur (at period 8), the
period 9 signal causes the T.D. Reset circuit to reset the
Tunnel Diode and the T.D. Bias Current circuit, reducing
the available arming bias current. This low arming bias is
applied to the Tunnel Diode by the T.D, Reset ¢ircuit in
the absence of any input signal during periods 6 and 10
through 16.

Period 2 signal to the T.D. State Comparator allows the
T.D. Bias Current circuit to increase the bias (applied
through the T.D. Reset) until the Tunnel Diode changes to
its high state. The high state of the Tunnel Diode drives the
T.D. State Comparator. This in turn causes the T.D. Bias
Current circuit to hold this new bias current, used for
arming the Tunnel Diode during period 7. {This high state
of the Tunnel Diode, useful to determine the next reset
current value, produces a pulse at the output; but in the
absence of a pretrigger signal, this signal output is not use-
ful as the output pulse.)

Period 8 signal from the BCD to Decimal Converter
drives the 85 ns Lead Time & T.D. Trigger circuits to
initiate a positive pretrigger signal to the front and rear
pane! connectors of the 8-52, The circuit operates in one of
two ways: (A) if the §-52 is used in the 7512, the Inhibit
Voltage from the 7812 inhibits the trigger flow within the
circuit. The 7512 uses the Pretrigger Qut signal (rear panel),
and supplies the Puise Generator Trigger to the circuit. The
delay time between the 5-52 Pretrigger Qut (rear panel) and
the Pulse Generator Trigger back to the 5-562 is set by the
7512; and (B} in the absence of the Inhibit Voltage and the
Pulse Generator Trigger signal {if the $-52 is not used with
the 7512), the internally connected trigger flow drives the
T.D. Trigger circuits producing a trigger signal, detayed by
85 ns, to the Tunnel Diode.

The PULSE QUTPUT signal is produced after the
Tunnel Diode arming bias is applied during period 7 by the
T.D. Reset, and the Tunnel Diode is triggered in period 8

3-2

from the 85 ns Lead Time & T.D. Trigger circuit. The
Trigger signal causes the Tunnel Diode to change to its high
state. The PULSE QUTPUT signal ends when the Tunnel
Diode is reset by the T.D. Reset at the start of period 9.

CIRCUIT DESCRIPTION

Period Generator

The Period Generator consists of U30E and associated
components. The generator is connected as a colpitts oscil-
lator with a period of about 0.5 us. The positive-going
output signal at U30E collector drives the BCD Counter,
U10 pin 14.

BCD Counter {16 Count)

The BCD Counter (U10) is a 4 bit binary counter
connected to provide divide by 2, 4, 6, and 8 outputs to
drive the BCD to Decimal Converter U20,

BCD to Decimal Converter

The BCD to Decimal Converter (U20) accepts the four
outputs from the BCD counter to pins 15 (+2), 14 (+4), 13
{+8), and 12 (+16), and converts each BCD combination up
10 10 {out of a total of 16) to its decimal equivalent. Four
decimal output signals are used from pins 2, 3 through 6, 9
and 10. These occur at periods 2, 3 through 6, 8, and @
respectively, These output signals drive the following
circuits to control the Tunnel Diode operation. Period 2
signal drives the T.D. State Comparator circuit. Periods 3
through 6 and Period 9 signals drive the T.D. Reset circuit.
Period 9 signal also drives the T.D. Bias Current circuit.
Period 8 signal drives the 85 ns Lead Time and T.D. Trigger
circuit.

T.D, Reset

The input signal to the T.D. Reset circuit are the periods
3 through 6 and @ signals from U20 pins 3 through 6 and
10. The output, from the Q86 and Q88 circuit, operates 1o
apply or disconnect the bias current to the Tunnel Diode.

Periods 3 through 6 signal at U20 pins 3 through 6 (a
low signal during period 1} through R32 turns on U30C.
Conduction of U30C turns on Q80, which changes the bias
of Q86 and Q88, so0 that Q86 is on and QB8 is off. With
Q88 off, the Tunnel Diode current path is open, which
resets the Tunnel Diode. Then in the absence of any input
signals during period 7, the states of U30C, Q80, Q886, and
Q88 are reversed, with Q88 on. Q88 applies the current set
by Q20 in the T.D. Bias Current circuit to the Tunnel
Diode, This current arms the Tunnel Diode, Further opera-
tions of this circuit occur after the pretrigger and PULSE
QUTPUT of period 8. Period 9 signal (a low signal during
period 9) couples through CR21 and R32 to turn on U30C.



As in periods 3 through 6, the conduction of U30C turns
on Q80, which changes the bias of Q86 and Q88 so that
Q886 is on and Q088 is off. With Q88 off, the Tunnel Diode
current path is open, which resets the Tunnel Diode. Then
in the absence of any input signals in period 10, the states
of U30C, Q80, 086, and Q88 are reversed, with Q88 on.
Q88 applies a reduced current to the Tunne! Diode. This
reduced current is set by Q90 in the T.D. Bias Current
circuit.

T.D. Bias Current

The input signals to the T.D. Bias Current circuit are the
period 9 signal at U20 pin 10, and the output of the T.D,
State Comparator circuit at Q74 collector. The output
supplies bias current to the T.D. Reset circuit at the
emitters of Q86 and QB88.

Period @ signal at U20 pin 10 (2 low signal during period
9) couptes through CR26 and R38 turns on U30D. Conduc-
tion of U30D discharges C90 through CR91 to a voltage set
by CR83. C90 charge path through R90, CR9O0, and R74 is
open, by the conduction of Q74 in the T.D. State Compara-
tor circuit. This reverse biases CR90. With the voltage
across C90 low, current in Q90 is reduced, This reduces the
bias current to the T.D. Reset circuit at the emitters of Q86
and O88. Further operations of the T.D. Bias Current
circuit occur after the reduced bias is applied to the Tunnel
Diode {by QB88) in period 10, and Q74 in the T.D. State
Comparator circuit is reverse biased in period 2. With Q74
off at the start of period 2, CR90 turns on and C80 charges,
with the charge path through R74, CR80, and R90. As C90
charges, current through Q90 increases, which increases the
bias current through Q88 to the Tunne! Diode, The Tunnel
Diode bias current is increased until the Tunnel Diode
changes to its high state, which turns on Q74. Q74 reverse
biases CR90 and the charge on C90 is held (except for a
very small Q90 base current through R80) to control the
arming bias current in period 7. Trig Level control R0 sets
the arming bias current to a value below the peak current
for the Tunnel Diode. This allows an adjustment for Trigger
level requirements,

T.D. State Comparator

The input signals to the T.D. State Comparator circuit
are the period 2 signal at U20 pin 5, and the Tunnel Diode
voltage coupled through R75 to Q74 base. The output of
the comparator at Q74 collector drives the T.D. Bias
Current circuit.

Period 2 signal at U20 pin 5 (a low signal during period
2} couples through CR28 to turn off U30B. With U30B off,
current through R26 turns on Q72, Conduction of Q72
turns off Q74. This allows C90 in the T.D. Bias Current
circuit to charge until the Tunnel Diode changes to its high
state. The Tunnel Diode voltage across R75 turns on Q74
to terminate C90 charge, and holds Q74 on for the
remainder of period 2.

@
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85 ns Lead Time & T.D. Trigger

The circuit is driven by the Period 8 signal from U20 pin
9. If the 5-82 is used with the 7512, two additional inputs
provided by the 7512 are the Inhibit Voltage and the Pulse
Generator Trigger signal.

When period 8 signal at U20 pin @ (a low signal during
period 8) goes low, the negative-going signal reverse biases
U30A. CR40 is reverse biased, which atlows Q40 to turn
on. Q40 drives Q50 with positive feedback via C40 to
produce a fast rise positive signal at OB0 coltector, This
signal is coupled through C54 and CR54 1o Pretrig output
connector P52 on the rear panel, and also through C52 to
the PRETRIG OUT connector on the front panel.

U10 pin 9 is coupled through CR30 to the collector of
U30A 10 prevent operation during period 5.

Also in the absence of the inhibit Voltage and Pulse
Generator Trigger (the 5-52 is not used with the 7512), the
fast rise positive signal at Q%0 collector couples through
CG0 to turn on QB0. With QB0 on, its collector goes low,
causing the charge on C62 to forward bias CRG6 through
L&2 and L.RG4. Operation of L62, LRE4, R64 and CBB
keeps CRB6 forward biased for about 85 ns, At the end of
the 85 ns period, CRG6 (a snap-off diode) opens and causes
a fast positive pulse through C65, R65-R68, and the 2 mil
diameter lead wire inductor to the Tunnel Diode, C8Q is set
during calibration for proper delay,

When the S-52 is used with the 7512 TDR Unit, the
inhibit Voltage from the rear connector pin 5 forward
biases CR60 and keeps QB0 turned on, preventing the
internal trigger signal at Q80 collector from having any
effect on Q80. The 7512 is driven by the Pretrig output
signal at P52 and produces a Pulse Generator Trigger Signal
to the rear connector pin 2. The delay from the Pretrig
output signal time to the Pulse Generator is determined by
the 7512. Before the Pulse Generator Trigger Signal occurs,
a negative voltage is applied to pin 2, {from the 7512)
coupled through LR64 to forward bias snap-off diode
CR66. Then the Pulse Generator Trigger signal, & positive
signal, reverse biases CRGG, which causes a fast positive
pulse through C65, RE65-R68, and the 2 mil diameter lead
wire inductor to trigger the Tunnel Diode.

Tunnel Diode

The Tunnel Diode reset current is set by the T.D. Reset
Current circuit, and applied by the T.D. Reset circuit
through R88, R65, RE8 and the 2 mil diameter connecting
wire inductor, When the Tunnel Diode is triggered, it
changes from its low state to its high state, thus initiating
the PULSE QUT signal. The end of the PULSE OUT signal
is determined by the T.D. Reset circuit (period 9) when the
Tunngl Diode changes back to its low state.
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SECTION 4
MAINTENANCE

Change information, if any, affecting this section will be found at the rear of this manual.

Introduction

This section is a maintenance guide for the 5-52 Pulse
Generator Head, Information is included for parts ordering,
parts removal and replacement, disassembly and assembly.

Obtaining Replacement Parts

All parts used in the 5-52Z can be purchased directly
through your local Tektronix Field Qffice or representative,
However, replacement for standard electronic items can be
obtained locally. Consult the Electrical or Mechanical Parts
List to determine the value, tolérance and rating required,

NOTE

When selecting replacement parts, it is important to
remember that the physical size and shape of a com-
ponent rmay affect its performance at high fre-
guencies. After repair, the §-52 Fuise Generator Head
may require re-calibration.

Parts Removal and Replacement

Housing and Rear Panel, To remove the S-52 from its
housing, loosen the four retaining screws on the rear panel.
Slide the rear panel off, and remove the housing by sliding
it to the rear, With the housing and rear panel removed, the
unit ¢an be connected to an extender cable for access to
adjustment controls and circuit test points for calibration,
Two lengths of extender cables are available from your
local Tektronix Field Office or representative. Qrder by
Tektronix Part No. 012-0124-00 for the three-foot length
and Tektronix Part No. 012-0125-00 for the six-foot length
extender cable,

To install the 5-52 in its housing, align the upper and
lower corners of each side circuit board with the channels
in the sampling head body which contain the zigzag springs.
Push the 552 gently into the housing until it contacts the
front panel, Be sure that the white plastic pawl in the
tocking knob is properly aligned as the §-52 is slid into the
housing. Attach the rear casting, making sure that the hole
on one side fits over the pretrigger signal output connector.
Ingert the four long mounting bolts and tighten them
securely. To ensure that the mounting bolts align with the
front panel, hold the 5-52 in its normal horizontal position;
start the lower bolts, then turn the 5-52 over and start the
remaining two bolts,

®

Circuit Boards. To remove the Timing board (on the
instrument right side) gently pull the board outward from
the Control board.

To remove the Trigger board {(on the instrument left
side) gently pull the board outward from the Control
board. To remove the trigger coaxial lead from the front
panel, use a /16 inch end wrench to hold the nut located
behind the front panel. Then use 2 9/32 inch end wrench to
remove the coaxial cable retaining nut. Once this nut is
removed, gently pull the coaxial cable, together with the
connector center pin, from the connector. Remove the
connector shell, by first loosening the nut located behind
the front panel with the 5/16 inch end wrench. To install
the Trigger board, reverse the procedure. {(When inserting
the coaxial cable, be sure that the outer braid is not shoried
10 the center conductor).

For most maintenance on the Control board, it is not
necessaty to remove it from the front panel, 1f necessary to
remove the board, carefully unsolder the two mil diameter
tunne! diode connecting wire soldered to a wire connector
post near the lower allen head screw holding the circuit
board in place. Remove the two allen head screws holding
the control board in place and remove the board. To install
the Control board, reverse the procedure, Be sure the two
spiral ping are flush with the connector holder before
tightening the 5/16 inch allen screws. Also use extreme care
in soldering the 2 mil diameter wire to the wire connector
post,

Tunnel Diode CR69. Do this replacement in a clean, flat
work area, since the tunnel-diode is easily lost due to its
small size. Keep foreign material away from the diode when
it is exposed. The tunnel diode is located behind the front
panel directly behind the PULSE OUTPUT connector.

1. Remove the knurled scréew from the back of the
block connected to the front panel while the screw is
pointed upward, to prevent the loss of the tunnel dicde, or
the spring underngath the tunnel diode, The tunnel diode
and the spring are contained in the knurled hollow screw,
and they will separate from the screw, See Fig. 4-1.

2. Carefully check that the 2 mil diameter wire is
properly soldered to the center pin resistor (R69 assernbly).
Also see that the wire is properly aligned so that it will not

4-1
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VWAV

Spring Tunnel-diode

X size

Fig. 4-1. Tunne! Diode assembiy showing the spring and tunnel
diode separatad from tha knurled hollow serew.

touch the metal blogk or ground when the tunnel diode
assembly is inserted in the next step,

2. Insert the new tunnet diode assembly, which contains
the tunnel diode, spring, and the knuried hollow serew into
the bloek connected to the front panel while the screw is
pointed upward. Tighten the knurled screw until the tunnel
diode is properly seated,

RE69 Assembly. RE9 is part of the center conductor of
the input connector assembly, To repiace the assembly, use
the following procedure,

1. Remove the tunnel diode assembly according to the
instructions under the heading “Tunnel Dioda CRED”,

2. Carefully unsolder the two mil diameter wire {con-
nected to REY} from the two 2.7 {2 resistors.

S T T S

CAUTION

el gt

Do not check Tunnel Diode CRES with an ohrmmeter
or curve tracer. Its duty cyele capabilities and the
power dissipation may be exceeded. Alsp, before
inserting @ new Tunnel Dipde, check that the circuit
is oparating properly.

3. Use a 5/16 inch wrench to remove the nut on the
PULSE OUTPUT connector on the front panel. Remove
the block assembly with the control board from the front
panel,

4, Use a 7/32 inch engd wrench to remove the conn
and resistor (RG89} from the block assembly.

B. To install, reverse the procedure, Be sure ta pos
the 2 mil diameter wire in a position so it will nc
twisted when the connector assembly is installed inte
block.

Parts Locations

Photos of the Timing, Contrel and Trigger circuit by
with the component logcations are shown in Section 7
Mechanical Parts Iiustration in Section B shows locatia
the mechanical parts.

TROUBLESHOOTING

General Information

Az an aid to troubleshooting, use the troubleshot
conditions listed on the schematic diagram page in Se
7. First, determine whether the sampling unit or B
supply is providing the proper power to the 5-52. The v
form conditions are given using the Pretrig Out puls
trigger the test oscilloscope. (f necessary, use the int
triggering {if no Pretrig Out signal) to isolate the inoper
circuit. Inforpmation about checking the Snap-off Diods
the Tunnel Diode foltows. Note that the Tunngl [
waveforms and also the Tunnel Diode troubleshod
waveforms are shown in Section 7.

Checking the Snap-Off Diode

The delay time of the tigger pulse is cavsed by
proper operation of the Snap-off diode CRB6 in the tr
cireuit. By using a Sampling Oscilloscope, the Lead
control CB0 allows the adjustrment of the delay to 8
For troubleshooting, a real time oscilloscope can be us
check the voltage across the diode. The waveform shov
Fig. 4-2 was taken using a PE053 10X probe, 7A16 Al

bﬁoom{ ! ! ’ ,?Ohs
- L[]
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Fig. 4-2, Snap-off Diode CRBG troubleshooting waveform,



fier, 7850 Time Base, and 7504 Oscilloscope. The 5-52 is
used on an extender and powered from a Type 285 Power
Supply, It the 552 is powered from the Pulse Generator
compartment of the 7512, the waveform will be different
and the check will not be valid.

The Snap-off diode is mounted in small metal ¢lips on
the Trigger board at the left side of 5-52. The diode is
marked with a dot on the cathode end which is un-
grounded.

Checking the Tunnel Diode

Tunnel Diode CRE9 should not be checked with an
ohmmeter or curve tracer, as its duty cycle capabilities and
power dissipation may be exceeded. The following steps
should be taken to check CRG9.

1. Check the PULSE OUT, using the troubleshooting
waveforms shown in Section 7. Using the troubleshooting
conditions given with the waveforms, check that the Pulse
OUT display is similar to the normal condition shown in
waveform 14A.

2. If the PULSE QUT display is similar to 14B wave-
form (open) or 14C (T.D. does not turn on), CR68 is
defective.

(8
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NOTE

Waveforms were taken at point 13 and 14 with condi-
tions as follows:

(A) Normal, Waveform 13A and 14A.
(B) Possible open T.0., Waveform 138 and 148.
(C) T.D. not changing state, Waveform 13C and 14C,

Each of these conditions should indicate defective
CR69, however, check that the knurled screw holding the
Tunnel Dicde is tightened properly, and that the 2 mil
diameter lead wire to RGY is not shorted, If the PULSE
QUT display is not similar to any of the above, remove the
tunnel diode and perform step 3.

3. After a defective Tunnel Diode has been removed,
use the following procedurg to ensure that the 5-52 circuits
are operating properly, to avoid damage to a replacement
Tunnel Diode.

a. With small ¢lip leads connected to a TN3130, 50 mA
Tunnel Diode, substitute this in the circuit for CRG9.
Connect the anode end to the junction of R67 and R88 and
the cathode to ground,

b. Check the 5-52 circuits, making any repairs necessary
until displayed PULSE OUTPUT waveform is restored,
similar 10 waveform 14A,

¢. Remove the TN3130 and install CR69.

43
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SECTION S
PERFORMANCE CHECK ADJUSTMENT

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

Introduction

This section of the manual contains the Performance
Check and the Adjustment Procedure. When the
Performance Check Procedure is completed, the instrurnent
is checked to the “Performance’” information given in
Section 1, The tolerance and waveforms given in the
Adjustment Procedure should be considered only as adjust-
ment guides and not as instrument specifications,

Equipment Required

The following test equipment, or its equivalent, is
required for both the Performance Check and the Adjust-
ment Procedure of the S-62, All test equipment must be
catibrated, 'f other equipment is substituted, it must meet
or exceed the limits stated in the equipment list.

1. Test oscilloscope Tektronix 7000-Series {7504 used
in this procedure), required for use with plug-in units, items
2,3,and 4,

7@
3

2. Sampling Unit, Tektronix 7811.
3. Sampling Time Base, Tektronix 7T11. w

N . N O
4. TOR Sampling Unit, Tektronix 7512,

At
T e o

6. Sampling Head, §-6. ;;‘(’"'/'
6. Type 285 Power Supply for 5-60 Series Heads. \(8 ’

7. Sampling Head Extender, 3-foot. Tektronix Part No.
012-0124-00,

8. 50 Q coaxial cable, semi-regid 1 ns, Tektronix Part
Na. 015-1023-00.

9. 50 £ coaxial cable, 3 mm, U-shaped, semi-rigid.
Tektronix Part No, 015-1017-01,

@&

10. 50 £ coaxial cable, 760 ps signal delay, 3 mm, semi-
rigid. Tektronix Part No. 0156-1017-00,

11. Two 80 2 coaxial cables, 18-inch, RG58, BSM
Female to BNC Male, Tektronix Part No. 012-0127-00.

12. B0 £ coaxial cable, 18-ineh with BNC connectors.
Tektronix Part No. 012-0076-00.

13. Three Adapters 3 mm Male to BNC Female. Tek-
tronix Part No. 015-1018-00.

14, Adapter, BSM Male to BNC Female. Tektronix Part
No. 103-0036-00.

15. 50 £ termination, 3 mm. Tektronix Part No.
015-1004-00,

16. 65X attenuator, BNC, Tektronix Part Neo, 011.
0060-01.

PERFORMANCE CHECK PROCEDURE

Introduction

The Performance Check provides a means of rapidly
checking the 5-52 without adjusting any internal controls.
Failure to meet any of the requirements given in the
procedure indicates a need for internal checks or adjust-
ments, and the user should refer to the Adjusiment
Procedure in this section.

Partial Performance Checic

Less than the complete performance check may be
desired if the 5-52 is used with the 7512 and the S5-6
exclusively. For example, the front panet PRETRIG OUT is
not used in normal operation of the 7512, §-6, and 5-52.
For this partial performance check, refer to steps 8 through
11.
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Preliminary Procedure

a. Install the 7511 with the $-6 Sampling Head in the
Right Vert compartment and the 7T11 in the A Horiz
compartment of the 7504 Qscilloscope.

b. Install the 8§-52 Pulse Generator Head in the Type
285 Power Supply.

¢. Set the controls as follows:

7504 Indicator Oscilloscope

A Intensity cCw
B Intensity CCW
Vertical Mode Right
Horizontal Mode A

7511 with 56
Delay Midrange
+Up Pushed in
DC Offset +1 V and Fine Midrange
mVolts/Div 100
Variable Pushed in
Dot Response Midrange
Normal Pushed in

7T11

Time Position and Fine Fully clockwise
Random Pushed in
Sweep Range Bps
Time/Div 20 ns
Variable Pushed in
Scan Midrange
Rep Pushed in
Slope + Pushed in
Trig Level Midrange
Stability Fully clockwise
Trig Amp X1 Pushed in
80 £22 V Max Pushed in

d. Turn the Type 285 and the Oscilloscope power on.
After about & five minute warmup time, advance the A
Intensity until a free-running trace is observed. Center the
trace on the CRT with the 7811 DC Offset control.

1. Check PRETRIG OUT {Front Panel) Amplitude
and Duration

a. Connect the Type 285 Trigger Qut through a BSM to
BNC coaxiat cable (18 inch) and BNC to 3 mm adapter to
the 7T11 Trig Input. Connect the 5-52 PRETRIG OUT
signal through a BSM to BNC coaxial cable (18 inch), a

5-2
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Fig. 5-1. Pretrigger Out.

BNC 5X attenuator and a BNC to 3 mm adapter 10 56
Loop Thru (lower) connector, Terminate the upper Loop
Thru connector with a 3 mm 50 £ termination.

b. Set the 7T11 Trig Level for a stable display and use
the Time Position control to position the PRETRIG OQUT
display to the left edge of the graticule. Change the 7T11
Time/Div to 2 ns for a display of the PRETRIG QUT signal.
See Fig, b-1.

¢. Check the PRETRIG OUT amplitude to be at least
one volt positive-going.

d. Check the PRETRIG OUT duration at the 50%
amplitude point to be 4 ns within 2 ns,

2. Check PRETRIG QUT (Front Panel) Rise Rate

a. Change the 7T11 Time/Div to 500 ps. Set the 75711
mV/Div to 50. Use the Time Position control to position
the rising portion of the PRETRIG OUT signal on the CRT.

b. Check that a portion of the rise is greater than 600
mV (2.4 divisiens) in 1 ns, See Fig. 5-2.

3. Check Pretrigger Qut {Rear Panel) Amplitude
and Duration

a. Interchange the two trigger cables 1o the $-6 and $-52
front panel connectors.
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Fig. 5-2, Waveform of Pretrigger Out leading edge showing Rise
Rate. {5X attenuator used in signal path.}

b. Change the following controls:

7811
mV/Div 100

7711
Sweep Range 5 us
Time/Div 20 ns

c. Set the 7T11 Trig Level for a stable display and use
the Time Position control to position the Pretrigger Out
display to the left edge of the graticule. Change the 7T11
Time/Div to 2 ns for a display of the Pretrigger Out signal.
See Fig. 5-1.

d. Check the Pretrigger Out amplitude to be at least one
volt positive-going.

e. Check the Pretrigger Out duration at the 50% ampli-
tude point to be 4 ns within 2 ns.

4. Check Pretrigger Out (Rear Panel} Rise Rate

a. Change the 7T11 Time/Div to 500 ps. Set the 7511
mV/Div to 50. Use the Time Position control to position
the rising portion of the Pretrigger Out signal on the CRT.

b. Check any portion of the rise to be greater than 600

ml? 1D A Hivirianmal i 1 me Can Eia B2
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5. Check PRETRIG OUT to PULSE OUTPU
Time Interval

a. Remove the coaxial cable from between the Ty
285 Trigger Out connector and the 5X attenuator.

b. Remove the coaxial cable from the §-52 PRETRI
OUT connector and connect it to the Type 285 Trigger O
connector.

c. Install BSM to BNC female and 3 mm to BNC fem:
adapters on the $-62 connectors, and connect a BN
coaxial cable from the §-52 PRETRIG OUT connector
the 5X attenuator on the S-6.

d. Change the 7T11 Time/Div to 10 ns. Set the 7S
mV/Div to 100 mV. Use the Time Position control to pc
tion the rising portion of the PRETRIG OUT display to t
left edge of the graticule.

e. Remove the coaxial cable from the PRETRIG OL
connector and connect the cable to the PULSE OUTPL
connector of the S-62. Do not adjust any controls.

f. Check the position of the leading edge of tl
displayed PULSE QUTPUT signal to be 85 ns within 5
from the left edge of the graticule. See Fig. 5-3.

100av I  jOnS
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<«—X— Pretrig Out to Puise_Qutp-.n Time :$H=»

Fig. 5-3. Double exposure photo showing the PRETRIG OUT
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6. Check PRETRIG OUT to PULSE OUTPUT
Jitter

a. Remove the cables, adapters and attenuator from the
S-52, the Type 285 Trigger Out and the S-6 lower input
connectors.

b. Install a Sampling Head Extender cable between the
Type 285 and the S-52.

c. Connect a 760 ps, 3 mm, semi-rigid coaxial cable
{Tektronix Part No, 015-1017-00} from the S-52 PULSE
OQUTPUT to the S-6 lower input.

d. Connect the §SM to BNC coaxial cable from the
7T11 Trig Input connector to the S-52 PRETRIG QUT
connector.

e, Change the following controls:

7T1
Sequential Pushed in
Sweep Range 50 ns
Time/Div Bns

Time Position Fully clockwise
f. Set the 7T11 Trig Level for a stable display of the
leading edge of the PULSE OUTPUT signal. Change the
_ Time/Div to 200 ps, and use the Time Position control to
position the leading edge to the center of the graticule.

g. Use the DC Offset to center the display vertically,
and change the mV/Div to 10. Then change the 7T11 Time/
Div to 20 ps, and use the Time Position control to position
the center portion of the leading edge of the PULSE QUT-
PUT signal on the CRT.

h. Determine the displayed jitter by observing 90% of
the dot density on the rising portion, See Fig. 5-4.

i. Check that the displayed jitter is not more than 14 ps.
The maximum displayed jitter value was calculated by using
the 10 ps jitter for the 7T11 and 10 ps for S-52 in the
following formula:

Displayed jitter =V(s-52 jitter)® + (7T 11 jitter)?
NOTE

If the displayed jitter exceeds 14 ps, determine
whether the sampling system is operating properly
fsee the 7T11 manual if necessary), and select a Trig
Level setting that will produce the least jitter. The
S$-52 displayed jitter with the 7812 is checked in step
11.

5-4
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Fig. 5-4. Typical waveform to observe jitter in step 6.

7. Check PULSE OUTPUT Period

a. Change the following controls:

781
mV/Div 100
7T
Sweep Range 50 us
Time/Div 1us
Scan 9 o’clock position

b. Set the 7T11 Trig Level control for a stable display
and use the Time Position control to display two puises.
Note that the desired pulses have the wider top, and are not
preceded by a sharply rising foot. See Fig. 5-5.

c. Check that the PULSE OUTPUT period is 8.3 us
within 0.8 us.

8. Check PULSE OUTPUT Duration, Amplitude
and Baseline Level

a. Set the 7S11 mV/Div switch at 50 and the 7711
Time/Div switch at .2 us. -

b. Adjust the 7T11 Time Position control to place the
pulse on the CRT. See Fig. 5-6.

c. Check that the PULSE QUTPUT duration is at least
350 ns.

@1



.‘lOAnV 1S
- Period
—ad - ‘\*
- vy r
- ,
\ )
| \ Pulse Qutput /

Fig. 5-5. Waveform showing PULSE QUTPUT period.
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Fig. 5-6. Waveform showing PULSE OUTPUT duration, amplitude
and baseline level.

d. Check that the PULSE OUTPUT amplitude from the
baseline fevel to the pulse top is at least 200 mV,

e. Check that the baseline level {the voltage prior to the
displayed PULSE OUTPUT signal) is between 55 mV and
120 mV,

f. Remove the connections to the $-52, S-6 and the
7T11 and remove the 7S11 and the 7T 11 from the oscillo-
scope.

Performance Check/Adjustment—S-52

9. Check PULSE OUTPUT Risetime

a. Install a 7S12 in the two center compartments of the
oscitloscope and install the S-6 in the Sampling compart-
ment and the S-52 in the Pulse Generator compartment of
the 7812.

b. Connect the U-shaped semi-rigid coaxial line {Tek-
tronix Part No. 015-1017-01) from the S$-52 PULSE
OUTPUT connector to the S-6 lower input connector. The
S-6 upper connector is terminated with 50 £2,

¢. Set the controls as follows:

7812
mp Push in
mp/Div 200
mp/Div Variable Release
Time-Distance multiplier X1
Time/Div 20 ps
Time-Distance dial 0
Rep Push in
Scan Clockwise
DC Offset Display step
Fine {Zero Set) Display step

d. Adjust the mp/DIV Variable control so that the 0%
and the 100% levels of the incident pulse are 5 div apart.
Use the following procedure to locate the 0% (100% is in
parenthesis) level for the incident pulse. This procedure is
necessary whenever a level is not clearly defined.

1. Find the knee reference point at the start (end) of
the step where the rate of change of the slope is maxi-
mum (the radius of curvature is least). See Fig. 5-7 for
this waveform.

2. At a distance of one risetime before (after} the
knee reference point in step 1, place the center of a zone
which is one risetime in width. The S-6, 5-62 and 7512
system risetime is 35 ps.

3. Determine the average level of the waveform with-
in the zone and use it for the 0% (100%) reference level.

e. Check that the system displayed incident pulse rise-
time from the 10% level to the 90% level is 35 ps or less.
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Fig. 5-7. Risetime measurement (T} information (upper} and typi-
cal risatime display (lower). Note that Reference point 1 and 2 are
selected at the corners where the rate of change of the slope is maxi-
mum (where the radius of curvature is least).

NOTE

This displayed risetime is given for the system con-
sisting of the S-6 and S-52 and setup as given. This
system risetime is faster than the calculated risetime
(39 ps) using the S-6 risetime as 30 ps and the S-52 as
25 ps in the following formula:

T (displayed) = \/ T/ (S52) + T, (S-6)

10. Check PULSE OUTPUT Aberrations

a. Change the Time/Div to 200 ps. Use the Time
Distance knob to position the leading edge of the PULSE
QUTPUT to the center of the CRT. Then set the mp/Div
Variable control for a 5 division display amplitude.

b. Change the mp/Div to 50. With the Time Distance
knob, position the leading edge of the PULSE OUTPUT to

5-6

Fig. 5-8. First 1.8 ns aberrations information (upper) and typical
display (lower).

the left side of the CRT. Use the DC Offset control to set
the top of the pulse {at the 1.8 ns point from the pulse
leading edge) to the center graticule line (see Fig. 5-8).

c. Check that the aberrations are within +7%, —7%,
total of 10% within 1.8 ns of the step edge.

d. Set the Time-Distance Multiplier at X1, the Time/Div
switch at 50 ns and turn the Time-Distance and Fine {Zero-
Set) controls fully clockwise.

e. Place the top of the pulse on the graticule centerline.
Use the portion of the pulse that is 300 ns (6 div) from the
start of the pulse for the reference level.

f. Set the Time-Distance Muitiplier at X.1 and the
Time/Div switch at 500 ps. Adjust the Time-Distance
control to position the point which is 2.5 ns from the start

of the pulse at the graticule center. See Fig. 5-9.

d. Check that the aberrations are within +2%, —2%,
total of 4% after 2.5 ns.

®1
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Fig, 59, Aberrations after the first 2,5 ns information (upper) and
typical display {lowar),

11. Check Display Jitter

a. Change the mp/Div to 20 and set the Time/Div switch
at 20 ps.

b. Use the DC Offset and the Time Distance knob to
center the middle portion of the PULSE QUTPUT leading
edge on the CRT, See Fig. 5-4 for a similar display.

c. Check that the jitter is less than 10 ps.

ADJUSTMENT PROCEDURE
Introduction

The Adjustment Procedure contains all the adjustments
required in the instrument. Troubleshooting information is
contained in the Maintenance Section and the Diagrams
Section. All 5-52 controls are shown in the Diagrams
section on the circuit board callouts.

Partial Adjustment

Less than the complete Adjustrment Procedure may be
desired if the 5-52 is used with the 7512 and 5-6 exclu-

civaly Darfarm thie martial menamadirra a0 $allanre-
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a. Remove the 5-52 from its housing and install it on
the Sampling Head Extender.

b, Omit step 1 (Adjustment Procedure following); C
is not used when the 5-52 is operated with the 7512,

¢. In place of step 2, use the setup and display used
the Performance Check step 11, and adjust Trig Level R’
for minimum jitter.

d. If tunnel diode CRG9 has been replaced, a change
the fength of the 2 mil diameter lead wire to the tunt
diode may he required. To check and/or adjust this le
wire, set up the display as given in the Performance Che
step 10 (Check PULSE OUTPUT Aberrations), Then foll¢
adjustment step 3 parts c through e,

Preliminary Procedure

1. Assemble the equipment as follows: Install the 75
with the 5-6 Sampling Head {equipment list item 2} in
the right vertical compartment, and the 7T11 {item 3} in
the A Horiz compartment of the 7504 Indicator Oscill
scope (itern 1). Install the Sampling Head Extender (item
into the Type 285 Power Supply.

2. Remove the 5-52 from its housing {see the Mai
tenance Section), and install it onto the Sampling He;
Extender.

3. Set the controls as follows:

7504 Indicator Oscilloscope

A Intensity CCw
B intensity ccw
Vertical Mode Right
Horizontal Mode A

7511 with Type 5-6 Sampling Head
(Right vertical plug-in compartment)

Delay Midrange
+Up Pushed in
DC Offset £1 V and Fine Midrange
mVolts/Div 100

Variable Pushed in

Dot Response

MaoAvanal

Midranges

Dhivatvnnl in
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7T11
(A horizontal plug-in compartment)

Time Position and Fine Fully clockwise

Random Pushed in
Sweep Range Dous
Time/Div 5ns
Variable Pushed in
Sean Midrange
Rep Pushed in
Slope + Pushed in
Trig Level Midrange
Stability Fully clockwise
Trig Amp X1 Pushed in
50 £2 2 V Max Pushed in

4., Turn on the Type 285 and the Oscilloscope power.
After about five minutes warmup, advance the A Intensity
until a free-running trace is observed. Center the trace on
the CRT with the 7511 DG Qffset controt,

1. Adjust Leadtime CB60

a, Connect the Type 285 Trigger Out through a BSM 1o
BNC coaxial cable {18 inch} and a BNC to 3 mm adapter to
the 7T11 Trig Input, Connect the 5-52 PRETRIG QUT
signal through BSM to BNC adapter, a BNC coaxial cable, a
5X attenuator, a BNC to 3 mm adapter to $-6 Loop Thru
{lower) connector. Terminate the upper Loop Thru
connector with a 50 £ termination.

h. Set the 7T11 Trig Level control for a stable display
of the PRETRIG OUT signal.

¢. Change the 7T11 Time/Div to 10 ns and use the Time
Paosition control to position the rising portion of the
PRETRIG QUT display to the left edge of the graticule. See
Fig. 5-3.

d. Without moving the position, trigger controls, or
other satup conditions, install a BNC to 3 mm adapter to
the ‘§-52 PULSE QUTPUT connector; change the BNC
cable connector from the BNC to BSM adapter {at the
PRETRIG OUT connector} to the BNC to 3 mm adapter
. connected to the PULSE OUTPUT connector.

e. Adjust CB60 to position the leading edge of the
displayed PULSE OUTPUT 8% ns from the left edge of the
graticule, Refer to Fig. 5-3.

2, Adjust Trig Level R90

a. Disconnect the connectors from the 5-52, Remove
the BX attenuator and the BNC to 3 mm adapter from the

5-8

S-6 Loop Thru (lower) connector. Disconnect the trigger
cable from the Type 285 Trigger Out connector.

b. Connect the 8-52 PULSE QUTPUT signal through a
750 ps semi-rigid coaxial cable to the §.6 Loop Thru
{lower) input connector.

¢. Use a BSM to BNC coaxial cable {18-inch) and a BNC
to 3 mm adapter to connect the §-52 PRETRIG OUT signal
to the 7T 11 Trig Input connector.

d. Change the following controls:

T
Sequential Pushed in
Sweep Range 50 ns
Time/Div 1ns

e, Set the 7T171 Trig Level for a stable display of the
leading edge of the PULSE QUTPUT signal. Change the
Time/Div to 50 ps, and use the Time Position control 1o
position the leading edge to the center of the graticule.

f. Adjust Trig Level R90 for minimum jitter on the
rising portion,

3. Adjust 2 Mil Diameter Lead Wire (To Tunnel
Diode}

NOTE

This step may be required only when tunnel diode
CREO has been replaced (For CRB9 replacement and
troubleshooting information see the Maintenance
Section.)

a. Change the following controls:

FARA
Sweep Range 50 us
Time/Div 200 ps
7811
mV/Div 50

b. Adjust the 7511 mV/Div Varisble control for a 5
division display. Change the 7811 mV/Div to 10, and use



the DC Offset control to position the top of the puise to
the graticule centerline. See Fig. 5-8 for aberration display
information.

¢. Delete the balance of this step if the aberrations are
within +2%, —10%, total of 10% within 1.8 ns of the pulse
step (with reference point 1.8 ns from step), including the
first 50 ps which is effective in this adjustment.

d, If the first 50 ps of the pulse shows an overshoot or
undershoot, turn the Type 285 power off, remove the
timing board, and use a small soldering iron to reduce or
increase the tength of the 2 mil diameter lead wire. See the

®
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terminal board parts location photo for the location of the

lead wire,
CAUTION §

Due to the small diameter of the wire, care must be
taken in soldering the 2 mil diameter wire to parallel
resistors R656-R68. After soldering, visually check
that the 2 mil wire is not shorted to chassis ground.

e. [nstall the timing board, turn the Type 285 power on,
and observe the first 50 ps of the pulse top. Repeat part d
until the first 50 ps of the pulse is within the aberration
limits given in part c.



BHB
BHS
cap.
cer
comp
conn
CRT
csk
DE
dia
div
clect.
EMC
EMT
ext
F&l
FHE
FHS
Fil HB
Fil HS

fex.
HHB
HHS
HSB
M55

in¢e

PARTS LIST ABBREVIATIONS

binding head brass
binding head steel
capacitor

ceramic
composition
connector
cathede-ray tube
countersunk

douhle end
digmeter

division

electrolytic
elecirolytic, metal cased
electrolytic, metal tubular
external

focus and intensity
flat hcad brass
flat head steel
fillister head brass
fillister head steel
height or high
hexagonal

hex head brass
hex head steel
hex socket brass
hex socket steel
inside diometer

incandescent

int

g

met.

mitg hdw
oD
OHB
OHS
P/O
PHB

PHS
plste
PMC
poly
prec

PT

PTM
RHB
RHS

SE

5N or 5/N
5 or SW
TC

THR

thk

THS

tub.

var

w

WW

internal

length or long
metal

mounting hardware
outside diameter
oval head brass
oval head steel
part of

pan head brass
pan head steel
plastic

paper, metal cosed
pelystyrene
precision

paper, tubular
paper or plastic, tubular, molded
round head brass
round head steel
single end

serial number
switch

temperature compensated
truss head bross
thick

truss head steel
tubular

variable

wide or width

wire-wound



PARTS ORDERING INFORMATION

Replacement parts are available from or through your local Tektronix, Inc, Field
Office or representative.

Changes to Tektronix instruments are sometimes made to accommedate improved
components as they become available, and to give you the benefit of the latest circuit
improvements developed in our engineering department, It is therefore important, when
ordering parts, to include the fellowing information in your order: Part number, instrument
type of number, serial or model nymber, and medification number if applicable.

If o part you have ordered has been replaced with @ new or improved part, your
loeal Tektronix, Ine, Field Office or representative will contact you concerning any change

in part number,

X000
00X
*(00-0000-00

Use 000-0000-00

SPECIAL NOTES AND S5YMBOLS
Part first odded af this serial number
Part removed after this serial number

Asterisk preceding Tektronix Part Number indicates manufactured by
or for Tektronix, Ine., or reworked or checked coamponents,

Part number indicoted is direct repiacement.
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SECTION 6
ELECTRICAL PARTS LIST

Values are fixed unless marked Variable,

§-52

Tektronix Serial/Model Mo.
Ckt. No. Part No. Eff Dise Deaseription
CHASSIS
Semiconductor Device, Diode
CRé6% *153-0040-00 Dicde Holder assembly
Connector
Js0t
J&0 131-0631-00 Receptacle, electrical
Resistor
R6S #131-1023.02 Contact, electrical (480, 1%)
Al TIMING Circvit Board Assembly
*670-1320-00 Complete Board
Capacitors
Tolerance +=20% unless otherwise indicated,
ce 283-0182-00 51 pF Cer 400 vV 5%
Q10 283-0065-00 0.001 uF Cer 100V 5%
Ch 283-0065-00 0.001 uF Cer 100V 5%,
c107 283-011-00 0.1 uF Cer 50V
cloy 283-0111-00 0.1 uF Cer 50V

‘Se8 Machonical Ports List for replacement parts.

®
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