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SECTION 1
SPECIFICATION

Change information, if any, affecting this section wifl be found ar the rear of this manual,

General Information

The 5-52 Pulse Generator Head provides a step pulse
vutput for use with fast rise sampling oscilloscope systems.
The 5-52, 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 552 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 5.52 is cbtained when thg unit
i5 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
356, The 5-52 can also be powered from the Type 285
Power Supply.

Electrical Characteristics

The following characteristics apply over an ambient
terperature range of 0°C to +B0°C after 2 10 minute
warmup, for an 5-82 calibrated at a temperature between
+20°C and +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 CGHARACTERISTICS

Characteristics

Performance Requirement

Supplemental |nformation

PULSE OUTPUT

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
fiest 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 leve)

at 3.0 us from the step edge

Pulse Duration At least 350 ns

Period 8.3 s within 0.8 us.

Baseline Level BE mV to 120 mV terminated in 50 §2

Source lmpedance 50 £2, nominal

PRETRIG OUT (Front Panel)

Amplitude into 50 £2 At least 1.0V, positive-going

Rise Rate 600 mV/ins

Pulse Duration 4 ns within 2 ns




Specification—5-52

Characteristic Performance Requirement Supplemental Information

Pretrigger to Pulse Qutput Time 85 ns within B ns

Pratrigger to Pulse Qutput Jitter 10 ps or less {With 7811, 7T11, and
7000-series oscilloscope system, ex-
cluding the sampling oscilloscops
jitter}

Pretrigger Qut (Rear Panel)

Amplitude into B0 £2 At least 1.0 V, positive-going

Rise Rate 600 mV/ns

Pulse Duration 4 ng within 2 ns

PULSE OUTPUT Display Jitter 10 ps or less (With 7512, §-6, and 7000-
series oscilloscope system)

ENVIRONMENTAL CHARACTERISTICS

Temperature

Non-operating —40°C to +65°C

Operating 0°C 1o +35°C

Altitude

Noen-operating To 50,000 feet

Qperating To 15,000 feet

Vibratign (Non-operating) 18 minutes alang each axis at 0.015 inch,
|Vary the frequency from 10 to 55 to

10 Hz in T-minute sweeps, Three minutes
at'any resonant point or at 55 Hz,

Shock {(Non-operating) Two shocks each of 500 g's (2 ms dura-
tion), 750 g'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 Safe Transit Committes
type of test when packaged as shipped by
factory.




Specification—5-52

MECHANICAL CHARACTERISTICS

Characteristics

Description

Anodized aluminum front panel, extryded 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

L.ength

About 4 inches

STANDARD ACCESSORIES

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




SECTION 2
OPERATING INSTRUCTIONS

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

General Information

This section of the manuzl provides the basic informa-
tion required to operate the 5.52 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
7512, 7811, or Types 382, 386, 356, or 286; or, the unit
may he powered separately by a Tektronix Type 285 Power
Supply. The 582 may be connected to a head compart-
ment by one of two accessory extender cables, Thig permits
short-length coaxial cables to be used batween the PULSE
QUTPUT connector and the load.

The pretrigger output pulse allows a sequential sampling
systern 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 $-82 is
used with the Tektronix 7512, the pretrigger to pulse out-
put time is determined by the 7812,

The 552 is alse useful with other Tektronix sampling
instruments.

INSTALLATION

General

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

With (A), (B}, or (C) method of installation, the $-B2
can be plugged into the sampling unit or power supply a3
shown, or aperated 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 logal Tektronix Fiefd
Engineer or Representative for price and availability of
these optional accessories.

Head Installation

Ta insert the 5-82 into a compartment of the sampling
unit ar power supply, procese 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 knoly i3 left free 10 move}.

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

3, Push the 5-52 completaly into the compartment.

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

To remove the S5-62 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 562 on an extender cable, instali as follows:

1. Pull the lateh knob loeated on the head end of the
extencer 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
desired compartment in the sampling unit so the two plastic
quides in the compartment engage the unit.




Operating Instructions—8-62

ark wiar

(B} Installed in a Type 382 Sampling Head Compartment

(C) Installed in Type 285 Power Supply Compartment

oy
TYPE 285 POWER SUFPL
FOR 5-50 SERIES. HEADS

Fig. 2.1, $.52 Installation information.




3. Push the head completely into the compartment.

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

5. Connect the 5-82 to the other end of the extender
cable in a similar manner, and set the lateh knob to hold it
in place.

8, To remove the 552 from the extender cable, pull the
latch knob on the front panel of the S-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 5-52 with the Type 285 Power Supply
allows both channels of a dual-trace sampling unit (such as
the Type 352} 1o be used for sampling heads,

FIRST TIME OPERATION

This First Time QOperation uses a Type B64B with Types
3T2, 352, 5-8, and 552 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 7512 instruction
manual,

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

Procedure

1. With the Type BB4B Power Switch off, insert a
Tektronix Type 382 Sampling Unit into the vertical
compartment (left) and a Tektronix Type 3T2 Random
Samaling Unit into the horizontal plug-in compartment.

2. Insert the 5-6 into Channel A (left) of the Type 352,
leaving the latch fres to mave, Once the 5-6 5 seated, push
the latch 10 lock it in place.

3. Insert the 52 into Channel B {right) of the Type
3582, leaving the latch free to move, Once the 5-52 is seated,
push the lateh 1o lock it in place.

G)

Cperating Instructions—5-b2

4. Connect the 552 PULSE QUTPUT through a 50 £
semi-rigid eable, 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 firmiy connected to mating connectors or acces-
sories. Tighten slightly more than finger tight using 3
5/18 inch wrench, A good connection is necessary to
minimize reflections at the junction of cennectors.

Terminate the Loop Thru {upper} connector in 50 €2 (3
mm termination, Tektronix Part No, 914-1004.00), using
an adapter {Tektronix Part Neo. 015-1011-00).

5. Connect the 5-52 PRETRIG OUT 1o the 50 0 Trig-
ger Input of the Type 3T2, using a BEM o BNC 50 2
coaxial cable {Tektronix Part MNo. 012-0128-00, 10 inch
tength),

6. Set the Type BG4 Intensity control fully counter-
clockwise,

7. Connect the Type 364 to the power ling and set the
Power switch to On.

8. Set the instrument controls as follows:

Type 564

Uppet and Lower Screen Mon-store

Type 382

Display Mode CHA
Narmal-5mooth MNormal
Horiz. Plug-ln Compatibility Sampling, 3T-5eries
{behind frant panel}
Channel A controls
Fosition
OC Offsat

Midrange
Midrange (5 turns from
one end)
Units/Div 100
Variable Cal
Invert Pushed In
Dot Response Midrange
Channel B controls Optional

Type 3T2

Time Position
Horiz Position

Fully Clockwise
Midrange
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Samplas/DIV
(behind front panet)

Samples/Div

Display Mode

Start Point

Range

Display Mag

Time Magnifier

Varigtle

Trigger Source

Trigger Sensitivity

Recovery Time

Trig Polarity

Variable

9 o'clock position
Normal

With Trigger

100 ns

X1 10 ms/div
X1

Cal

Ext

Fully clockwise
Centered

{+)

[ v
[ }
I'  Reflection

Coefficient
(I =+1

t

10. After a five minute warmup time, set the Type b&4
intensity control for normal trace brilliance. Adjust
Astigrmatism and Focus controls for best focus.

11. Center the trage on the graticule with the Type 352

DC Offset control. . . ) ) .
Fig. 2-3. Display with untarminated “Test Line’,

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
Titne Magnifier 1o X20 {500 ps/div). Use the Time Position
cantrol 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.

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

15. Terminate the end of the “Test Line” in 50 . 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 loose connector,

13. Remove the 50 £ termination from the 8-52 Loop
Thru output {upper} connector and note that the pulse
amplitude ingreases by about two times,

100 mV/div 500 ps/div 10 mV/div 500 ps/div

-

| Gonnector
1 reflection

Fig. 2-4. Display with “Test Line” shawing a reflection due 1o an

Fig. 2.2, PULSE OQUTPUT leading edge (50 ©2 torminated}. incorrectly installed tarmination.

2.4




With a fixed pretrigger lead time in the 562, the Type
3T2 Time Position control altows the start of the time
window to be set over the operating range of the control.
The tirme 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 3-52 is useful to
analyze reflections in coaxial cable up to about 150 feet,

Operating Instructions—5.52

For basic pringiples 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 ig
calibrated in the 7512 for time and distance.




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 §.52 Pulse Generator Head circuits.

The 5-52 requires +18 V and —12.2 V input power, The
input power is obtained when the instrument is connected
1o the pulse generator compartrment connector of a TDR
Sampling unit, to one compartment connector of a sam-
pling unit, or 10 the Type 285 Power Supply.

Refer to the schematic diagram in Section 7 of the
manugi a3 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 puise generator trigger and the
inhibit voltage are provided from the 7512 to the 86 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,

B ous
Pariod
Genaratar

BCD Counter

{16 count)

BCD to
Decimal
Convarter

Perigd

Peripd B

Putse Generator Trigger

{7512

A

Pariods 3
through &

i

T.D. Bias
Current

Poriod 2

T.D.
State
Cemparator

M
>

Inhibit Voltaga
[7512)

85 ns Laad
Fimae & T.D.
Trigger

Triggar

v T~ PULSE
lr DUTPUT

e

[
H FRETRIG OUT

£ 7 Pretrigger

Out

i {rear panel)

Fig. 2-1. 5-532 Block Dvagram.




Circuit Description—5-52

The BCD Counter (18 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. Period 2 signal
drives the T.D, (tunnel diede) State Comparator, Periods 3
through & 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.0D, State Comparator.

Periods 3 through & signal to the T.D. Reset circuit
resets the Tunnel Diode. In the absence of any signal during
period 7, the circuit applies the bias current from the T.D.
Bias Current circuit to arm the Tunngl Diode. After the
pretrigger and PULSE QUTPRUT occur (at period 8), the
period 9 sianal causes the T.D. Reset oircuit to reset the
Tunnel Diode and the T.D. Bias Current circuit, reducing
the available arming bias current. This low armmg bias is
applied 1o the Tunnel Dipde by the T.D. Reset girguit 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 cirguit to hold this new bias current, wsed 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 5.-52, The circuit operates in one of
two ways: (A) if the 5-52 is used in the 75712, the Inhibit
Voltage from the 7512 inhibits the trigger flow within the
circuit. The 7512 uses the Pretrigger Qut signal (rear panel),
and supplies the Pulse Generator Trigaer to the cireuit, The
delay time between the 552 Pretrigger Out (rear pane!) and
the Pulse Generator Trigger back to the 5-52 is set by the
7512; and (B} in the absence of the Inhibit Voltage and the
Pulse Generator Trigger signal {if the 5-52 is not used with
the 7512}, the internally connectad trigger flow drives the
T.D. Trigger circuits producing a trigger signal, delayed by
85 ns, to the Tunnel Diode.

The PULSE QUTPUT signal iz 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 QUTPFUT 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
putput signal at U30E collector drives the BCD Counter,
Ui0 pin 14,

BCD Counter (16 Count)

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

BCD to Decimal Converter

The BCD to Decimal Converter (LJ20) accepts the four
outputs from the BCD counter to pins 15 (2}, 14 (=4}, 13
{(+8), ard 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 &, 8, and 8
respectively, These output signals drive the following
circuits to control the Tunnel Diode operation, Peried 2
signal drives the 7.0, State Comparator circuit. Periods 3
through 6 and Period 9 signals drive the T.D. Reset cirguit.
Period 9 signal also drives the T.D. Bias Current cirguit.
Pariod 8 signal drives the 85 ns Lead Time and 7.0, Trigger
circuit.

T.D. Reset

The input signal te the T.D. Reset circuit are the periods
3 through 6 and @ signals from U20 pins 3 through 6 and
10, The ocutput, from the Q86 and Q88 circuit, aperates 1o
apply or discannect the bias current to the Tunnel Dicde.

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 QBO, which changes the bias
of OB6 and Q88, 50 that Q86 is on and Q88 is off. With
088 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, Q88&, and
Q88 are reversed, with Q88 on. Q88 applies the current set
by Q90 in the T.D. Bias Current circuit to the Tunnel
Diode, This current arms the Tunnel Diode, Further opera-
tians of this circuit occur after the pretrigger and PULSE
OUTPUT of period 8. Period 9 signal (a low signal during
period 9) couples through CR21 and R32 to turn on U30C.




As in perigds 3 through 6, the conduction of U30C turns
on QB0, which changes the bias of Q86 and QBB so that
086 is on and Q88 is off. With Q88 off, the Tunnel Diode
current path is open, which resets the Tunnel Diode. Then
in the absence of any input sighals in period 10, the states
of U30C, Q80, Q86, and QB8 are reversed, with QB8 on.
(83 applies & reduced current to the Tunnel Diode. This
reduced current is set by Q90 in the T.D. Bias Current
circuit.

T.D. Bias Current

The tnput 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 Comparater circuit at Q74 collector. The output
supplies bias current to the T.D. Reset circuit at the
emitters of QB6 and Q88.

Period @ signal at U20 pin 10 (a low signal during period
9) couples through CR28 and R38 turns on U30D. Conduc-
tion of W30D discharges €20 through CR91 to a voltage set
by CRS3. CBO0 charge path through R90, CRO0, and R74 i3
open, by the conduction of Q74 in the T.D. State Compara-
tor circuit. This reverse biases CRO0. With the voltage
across CO0 low, current in Q90 is reduced, This reduces the
bias current to the T.D. Reset circuit at the emitters of QRS
and 088 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, CRS0, and R90. As C20
charges, current through Q90 increases, which increases the
bias current through Q88 to the Tunnel 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 srmall Q90 base current through R80) to control the
arming bias current in period 7. Trig Level control R90 sets
the arming bias current to a value below the peak current
far the Tunnel Dicde. 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 Tummel 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 LU30B. With U30R off,
current, through R26 turns on Q72 Conduction of Q72
turns off Q74. This allows C9Q in the T.D. Bias Current
cireuit to charge until the Tunnel Diode changes to its high
state. The Tunngl Diode voltage across R75 turns on Q74
to terminate C90 charge, and holds Q74 on for the
remainder of period 2.

Cireuit Description—8-52

85 ns Lead Time & T.D. Trigger

The eireuit is driven by the Period 8 signal from UZ20 pin
9. If the 552 is ugsed 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 biages
U30A, CR40 is reverse biased, which allows Q40 to turn
on. Q40 drives QB0 with positive fesdback via C40 1o
produce a fast rise positive signal at QB0 collector, This
signal is coupled through C54 and CR&4 to Pretrig output
cohnector P52 on the rear panel, and also through C52 to
the PRETRIG OUT c¢onnector on the front panel.

V10 pin 9 is coupled through CR30 to the collectar of
U30A 1o 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 QB0 collector couples through
C60 to wrn on QB0. With QB0 on, its collector goes low,
causing the charge on C62 to forward hias CRGE6 through
L&2 and LARG4, Operation of L62, LRE4, RG4 and CBB
keeps CRB66 forward biased for about 85 ns, At the end of
the 85 ns period, CRE6 {a snap-off diode) opens and causes
a fast positive pulse through CGb, RE5-RE8, and the 2 mil
diameter lead wire inductor to the Tunnel Diode, C6Q is set
during calibration for proper detay,

When the 5-52 is used with the 7512 TDR Unit, the
inkibit Voltage from the rear connector pin & forward
biases CRB0 and keeps Q60 turned on, preventing the
internal trigger signal at QB0 collector from having any
effect on Q80. The 7312 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 LRB4 to forward hias snap-off diode
CRE6. Then the Pulse Generator Trigoer signal, & positive
signal, reverse biases CRG66, which causes a fast positive
pulse through CB65, RG65-RE8, and the 2 mil diameter lead
wire inductor to trigger the Tunnel Diode.

Tunnel Diode

The Tunnel Diode reset current 15 set by the T.D. Reset
Current circuit, and applied by the T.D. Reset circuit
through R88, R65, REE 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
Tunnel Dicde changes back to its low state,




SECTION 4
MAINTENANCE

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

Intraduction

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 5-52 can be purchased directly
through your local Tektronix Field Office 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 reguired.

NOTE

When sefecting replacement parts, it is important to
remernber that the physical size and shape of a com-
ponenl may affect fts performance at high fre-
quencies. After repair, the 5-52 Puise Generator Head
may reguirg re-calibration.

Parts Removal and Replacement

Housing and Rear Panel, To remove the 5-52 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 1o an extender cable for access 1o
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 Na, 012-0125-00 for the six-foot length
extender cable,

To install the 5-52 in its housing, align the upper and
lower gcorners of gach 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
locking knob is properly aligned as the §-62 is slid into the
housing. Attach the rear casting, making sure that the hole
on one side fits over the pretrigger sighal 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 fower 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 bhoard outward from the Control
board. Te remove the trigger coaxial lead from the front
panel, use a 5/16 inch end wrench to hold the nut located
biehind the front panel. Then use a 3/32 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 shorted
10 the center conductor).

For most maintenance on the Control board, it is not
necassary to remove it from the front panel, 1T necassary to
remove the board, carefully unsolder the two mil diameter
tunnel dicde 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 remaove 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 soidering the 2 mil diameter wire to the wire connector
post,

Tunnel Diode CR69. Do this replacement in a ¢lean, flat
work area, since the tunneldiode 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 connegtor,

1, Remove the knurled screw from the back of the
block connected to the front panel while the screw is
pointed upward, to prevent the loss of the tunnel diode, or
the spring underneath 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-diods

Helder

2% zize

Fig, 4-1. Tunnel Dinde assembly showing the spring and tunnal
dinde separatad from tha knurled hollow scraw.

touch the metal block or ground when the tunnei dicde
assembly is inserted in the next step,

3. Insert the new tunnel diode assembly, which contains
the tunne! diode, spring, and the knurled 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,

R69 Assembly. RG9 is part of the center conductor of
the input connector assembly. To replace the assembly, use
the following ptocedure,

1. Remove the tunnel diode assembly according to the
instructions under the heading “Tunnel Diode CRE9"”.

2. Carefully unsolder the two mil diameter wire {con-
nected to RE9) from the two 2.7 § resistors.

CAUTION

ngwvm¢
et o e,

Do not check Tunnel Diode CREY with an ohmmeter
or curve ltracer. 1 duty cyele capabilities and the
power dissipation may be exceaded. Alsp, before
inserting a new Tunnel Dipde, check that the circuit
is oparating properly.

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

4, Use a 7/32 inch end wrench to remove the conm
and resistor (RG9) from the block assembly.

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

Parts Locations

Photos of the Timing, Cantrol and Trigger circuit b
with the component locations are shewn in Section 7
Mechapical Paris 1llustration in Section B shows locatio
the mechanical parts.

TROUBLESHOOTING

General Information

Ag an aid to troubleshooting, use the troublesho:
conditions listed on the schematic diagram page in Sec
7. First, determine whether the sampling unit or P
supply is providing the proper power to the 5-62. The v
form conditions are given using the Pretrig Out pul:
trigger the test oscilipscope. | necessary, use the int
triggering {if no Pretrig Out signal) to isolate the inoper
gircuit. Information about checking the Snap-off Diode
the Tunnel Diode follows. Note that the Tunnel T
waveforms and also the Tunnel Diode troubleshoo
waveforms are shown in Section 7.

Checking the Snap-Off Diode

The delay time of the trigger pulse is taused by
proper operation of the Snap-off diode CRE6 in the ty
gircuit. By using a Sampling Oscilloscope, the Leac
contrel CB0D allows the adjustrment of the delay to B

[P E . [ e 1 Py S

Far troubleshooting, a real time osciiloscope can be us
check the voliage across the diode. The waveform shov
Fig. 4-2 was taken using a PG053 10X probe, 7A16 A
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Fig. 4-2, Snap-off Diode CRE6 troubleshooting waveform,



fier, 7850 Time Base, and 7504 Oscilloscope. The 5-52 is
usedd on an extender angd powered from a Type 286 Power
Supply. If the 5-62 is powered from the Fulse 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 clips on
the Trigger board at the left side of §-52. The diode is
marked with a dot on the cathode end which is un-
grounded.

Checking the Tunnel Diode

Tunngl Diode CRE9 should not be checked with an
ohmmeter of curve tracer, as its duty ¢ycle 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 OUT display is similar to 14B wave-
form (open) or 14C (T.D. does not turn on), CRBY is
defective.

Maintenance—5.52

NOTE

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

(4) Normal, Waveform 134 and 14A,
{8) Possible open T.0,, Waveform 138 and 148,
{C) T.0. not changing state, Waveforrm 13C and 14C,

Each of these conditions should indicate defective
CRG9, however, check that the knurled screw holding the
Tunnel Dode 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 dicde and perform step 3,

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

a. With small clip leads connected to a TN3130, 50 mA
Tunnel Diode, substitute this in the c¢ircuit for CRGY.
Connect the anode end to the junction of RE7 and R88 and
the cathode to ground,

b. Check the §-52 eircuits, making any repairs necessary

until displayed PULSE OUTPUT waveform is restored,
sirmilar to waveform 14A,

¢. Remove the TN3130 and install CRE9.




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 instrument
is checked to the “Performance’” information given in
Section 1, The toferance and waveforms given in the
Adjustment Procedure should be considered only as adjust-
ment guices and not as instrument specifications,

Equipment Required

The following test eguipment, or its equivalent, is
required for both the Performance Check and the Adjust-
ment Procedure of the S-52, All test eguipment must be
calibrated, 'f other sguipment is substituted, it must mest
or exceed the limits stated in the equipment list.

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

177
. Sampling Unit, Tektronix 7511. ¥

. Sampling Time Base, Tektronix 7T11. w

o}
. TDR Sampling Unit, Tektronix 7312, (J
¥

doom

bognd.

. Sampling Head, 5.8,
. Type 285 Power Supply for 5-60 Series Heads. \fe ‘

7, Sampling Head Extender, 3-foot. Tektronix Part No,
012-0124.00,

3. 50 & coaxial cable, semi-regid 1 ns, Tektronix Part
No. 015-1023-00.

9. 50 £ coaxial cable, 3 mm, U-shaped, semi-rigid.
Tektronix Part No, 0156-1017-01,

®

10. 50 {2 coaxial cable, 780 ps signal delay, 3 mm, semi-
rigid. Tektronix Part No. 0158-1017-00,

11. Two 850 02 coaxial cables, 18-inch, RG58, BSM
Female to BNC Male, Tektronix Part No, 012-0127-00.

12, B0 £ coaxial cable, 18-imeh with BNG 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
Mo. 103-0036-00.

15. 60 £ termination, 3 mm, Tektronix Part No.
015-1004-00.

16. 5X attenuator, BNC, Tektronix Part No, 011.
Q060-01,

PERFORMANCE CHECK PROCEDURE

Introduction

The Performance Check provides a means of rapidly
cheeking the §-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 Adjustment
Procedure in this section.

Partial Performance Check

Less than the complete performance check may be
desired if the 5-52 is used with the 7512 and the 5-6
exclusively. For example, the front panel PRETRIG QUT is
not used in normal operation of the 7512, 56, and 5-52,
For this partial performance check, refer 1o steps 8 through
.
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Preliminary Procedure

a. Install the 7511 with the 5-6 Sampling Head in the
Right Vert compartment and the 7T11 in the A Horiz
compartment of the 7604 Qscilloscope,

b. Install the 5-b2 Pulse Generator Head in the Type
285 Power Supply.

¢. 5et the controls as follows:

7504 Indicator Oscilloscope

A Intensity cow
B Intensity CCw
Vertical Mode Right
Horizontal Mode A

7311 with 5-6

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

Variahle Pushed in
Dot Response Midrange
Nermal Pushed in

7T

Time Pasition and Fine Fully clockwise
Random Pushed in
Sweep Range Sps
Time/Div 20 ns

Variable Pushied in

Scan Midrange

Rep Pushed in
Slope + Pushed in

Trig Level Midrange
Stability Fully clockwise
Trig Amp X1 Pustied in

B0 £22 V Max Pushed in

d. Turn the Type 285 and the Oscilloscope power on.
After sbout a five minute warmup time, advance the A
Intensity until a free-running trace is cbserved. Center the
trace on the CRT with the 7511 DC Offser control,

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

a. Connect the Type 285 Trigger Qut through a BSM 1o
BNC coaxial 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

Fig. 5-1. Pretrigger Out.

BNC 5X attenuator and a BNC to 3 mm adapter 10 5.6
Loop Thru (lower} connegtor, Terminate the upper Loop
Thru connector with a 3 mm 50 £2 termination,

b. Set the 7T171 Trig Level for a stable display and use
the Time Position control to position the PRETRIG QUT
display to the left edge of the graticule. Change the 7T11
Time/Div 1o 2 ns for a display of the PRETRIG QUT signal.
See Fig. 5-1.

c. Check the PRETRIG OQUT amplitude to be at least
one volt positive-going.

d. Check the PRETRIG OUT duration at the 50%
amplitude point 10 be 4 ns within 2 ns.

2. Check PRETRIG QUT (Front Panel) Rise Rate

a. Change the 7T11 Time/Div to 00 ps. Set the 7511
mV/Div to 50, Use the Time Position gontrol 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 divisions) in 1 ns, See Fig. 5-2.

3. Check Pretrigger Qut {(Rear Panal) Amplitude
and Duration

a. Interchange the two trigger cables 1o the 5.6 and 562
front panel connectors.
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6. Check PRETRIG OUT to PULSE QUTPU
Time Interval

$00p$ a. Remove the coaxial cable from between the Ty
285 Trigger Out connector and the 5X attenuator.

i
LI LA

3 : b. Remove the coaxial cable from the §-52 PRETRI
600 mv / I OUT connector and connect it to the Type 285 Trigger O
‘r**(z.ddiv}"f - apaanamany connector.

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

<1 ns

Fig. 5-2, Waveform of Pretrigger Out leading edge showing Rise d. phange the 7T11 TIITIB/PIV to 10 ns. Set the 75
Rate. {6X attenuator used in signal path.} mV/Div to 100 mV. Use the Time Position control to pc

tion the rising portion of the PRETRIG OUT display to t
ieft edge of the graticule.

b. Change the following controls:

7511 e. Remove the coaxial cable from the PRETRIG OL
mV/Div 100 connector and connect the cable to the PULSE OUTPL
connector of the S-62, Do not adjust any controls.

AN

Sweep Range 5us f. Check the position of the leading edge of tl
Time/Div 20 ns displayed PULSE QUTPUT signal to be 85 ns within 5
fram the left edge of the graticule. See Fig. b-3.

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 Qut signal. 100av | jonS
See Fig. b-1. ) T

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

. ) . 4’-H-=# #i;‘:i‘rf’r“r: A 2 2 o B i B e
e. Check the Pretrigger Out duration at the 50% ampli- ¥ ?
tude point to be 4 ns within 2 ns. =X~ Pretrig Qut to Puise Output Time

ham—g—— PR JU e e §

- ]

4. Check Pretrigger Cut (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 signa! on the CRT,

b. Check any portion of the rise to be greater than 600 £jy 5.3 Double exposure photo showing the PRETRIG OUT

Spodm A st s P » Pas . = P . <
i AT A AdiieiAamn 1im T ;e Tan Eia R 73 Dl OC A ITOI T 4imma indavuai
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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. Instalt a Sampling Head Extender cable between the
Type 285 and the 5-52,

c. Connect a 750 ps, 3 mm, semi-rigid coaxial cable
{Tektronix Part No. 015-1017-00} from the $-52 PULSE
QUTPUT 1o the §-6 lower input.

d. Connect the I§SI\II to BNC coaxial cable from the
7T11 Trig Input connector to the S-52 PRETRIG OUT
connector.

e. Change the following controls:

™

Sequential Pushed in
Sweep Range 50 ns
Time/Div b ns

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 §-52 in the
following formula:

Displayed jitter =\/(s-52 jitter)? + (7T11 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 fitter, The
8-52 displayed jitter with the 7512 is checked in step
1.

5.4

F } oo <14 ps Jitter

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

FARN

Sweep Range B0 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 pulses.
Note that the desired pulses have the wider top, and are not
preceded by a sharply rising foot. See Fig. 5-5.

¢. Check that the PULSE QUTPUT period is 8.3 us
within 0.8 us.

8. Check PULSE OUTPUT Duration, Amplitude
and Baseline Level

a. Set the 7511 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. b-6.. :

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




Pulse Qutput

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

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

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

f. Remove the connections to the S5-52, 5-6 and the
7T11 and remove the 7511 and the 7T 11 from the oscillo-
scope.

Performance Check/Adjustment—S-52

9. Check PULSE OUTPUT Risetime

a. Install a 7812 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 7512,

b. Connect the U-shaped semi-rigid coaxial line (Tek-
tronix Part No. 015-1017-01) from the §-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:

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 b 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 §-6, S-52 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.

b-b
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Fig. 5-7, Risetime measurement (T} information (upper} and typi-
cal risetime 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 5-52 as
25 ps in the folfowing 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 mg/Div
Variable contral 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 teft 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. b-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 B0 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 Multiplier 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.

g. Check that the aberrations are within +2%, —2%,
total of 4% after 2.5 ns.
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Fig, 59, Aberrations after the first 2.5 nz information {upper) and
typical display {lower),

11. Check Display Jitter

a. Change the mg/Div to 20 and set the Time/Div switch
at 20 ps.
b. Use the DC Qffset 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 {5 less than 10 ps.

ADJISTMENT PROCEDURE
Introduction

The Adjustment Procedure contains al! the adjustments
required in the instrument. Troubleshooting information is
contained in the Maintenance Section and the Diagrams
Section, All 5-92 controls are shown in the Diagrams
seclion on the circuit board callouts.

Partial Adjustment

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

wivinive Daefores s tardial mrasasddioren a0 Fhilmanee-
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a. Remove the 5-52 from it 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 7572,

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

d. If tunnel diode CRE9 has been replaced, a change
the fength of the 2 mil diameter lead wire to the tunt
diode may be reguired. To check and/or adjust this le
wire, set up the display as given in the Performance Che
step 10 (Check PULSE QUTPUT Aberrations), Then fallg
adjustment step 3 parts ¢ through e,

Preliminary Procedure

1. Assemble the equipment as follows: Install the 78
with the §-6 Sampling Mead {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.

Z. 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 COwW
B Intensity ccw
Yavriaal MAarla Bink+
Vertical Moda Right
Haorizontal Mode A

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

Delay Midrange
+Up Pushied in
DC Offset £1 V and Fine Midrange
mVolts/Bv 100

Variable Pushed in

Dot Response Midrange

Bimemn A Dvvnbrad i



Performance Cheek/Adjustment—8.52

7T11
(A horizontal plug-in compartment)

Time Position and Fine Fully clockwise
Random Pushed in
Sweep Range B s

Time/Div 5ns

Variable Pushed in

Sean Midrange

Rep Pushed in
Slope + Fushed in

Trig Level Midrange
Stability Fully clockwise
Trig Amp X1 Pushed in

B0 £ 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 7311 DC Offset control.

1. Adjust Leadtime C80

a, Connect the Type 285 Trigger Out through a BSM 1o
BNC coaxial cable {18 inch} and a BNC to 3 mm adapter 1o
the 7T11 Trig Input. Connect the 5-52 PRETRIG QUT
signal through BSM to BNC adapter, a BNC coaxiat cable, a
X attenuator, a BNC to 3 mm adapter to 56 Loop Thru
{lower) connector. Terminate the upper Loop Thru
connector with a 50 £ termination.

b, Set the 7T11 Trig Level control for a stable display
of the PRETRIG QUT signal.

¢, Change the 7T11 Time/Div to 10 ns and use the Time
Pasition control to pesition the rising portion of the
PRETRIG QUT display to the left edge of the graticule. See
Fig. B-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
. connectad to the PULSE QUTPUT connector.

e. Adjust CB0 to position the leading edge of the
displayed PULSE QUTPUT 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 $-52, Remove
the BX attenuator and the BNC to 3 mm adapter from the

5-8

5-6 Loop Thru (lower) connecior. Disconnect the trigger
cable from the Type 285 Trigger Out connector.

b. Connect the 5.52 PULSE OUTPUT signal through a
7580 ps semi-rigid coaxial cable to the 56 Loop Thru
{lower) input connector,

¢. Use a 85M to BNC coaxial cable {18-inch) and a BNG
to 3 mm adapter to connect the 552 PRETRIG OUT signal
to the 7T 11 Trig Input connector.

d. Change the following controls:

™

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

e, Set the 7T171 Trig Level for a stable display of the
leading edae of the PULSE QUTPUT signal. Changa the
Time/Div to 50 ps, and use the Time Position control 10
pasition the leading edge to the center of the graticule.

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

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

NOQTE
This step may be required only when tunnel diode
CREY has been replaced (For CRB9 replacement and

troubleshooting information see the Maintenance
Section.)

a. Change the following controls:

™

Sweep Range 50 us
Time/Div © 200 ps

mv/Div 50

b. Adjust the 7511 mVY/Div Variable control for a B
division display. Change the 75811 mV/Div to 10, and use




the DC Offset control to position the top of the pulse 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 80 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 scldering iron to reduce or
increase the length of the 2 mil diameter lead wire. See the

Performance Check/Adjustment--5-52

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 paralfel
resistors RGH-R68. After soldering, visually check
that the 2 mil wire is not shorted to chassis ground.

&, [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
lirmits given in part c.




PARTS LIST ABBREVIATIONS

binding head brass
binding head steel
capuacitor

caramic
composition
connector
cathade-ray tube
countersunk
double end
diameter

division

elegtrolytic
electrolytic, metal cased
electrolytic, metal tubular
external

focus and intensity
flat head brass
flat head steel
fillister head bross
fillister head steel
height or high
hexagontl

hex head brass
hex head steel
hex socket brass
hex socket steel
inside dicmeter

incandescent

int

g

internal

length or long
rmetal

mounting hardware
outside diarmeter
ovdl head brass
ovtt heod stes!
part of

pan head brass
pon head steel
plastic

paper, mefal cosed
pelystyrene
precisian

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

serial nomber
switch

temperature compensated
truss head brass
thick

truss head steel
tubular

variable

wide or width

wire-weund




PARTS ORDERING INFORMATION

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

Changes to Tekironix instruments are sometimes mode to accommedate improved
components as they become available, and to give you the benefit of the latest circuit
impravements developed in our engineering department, It is therefore imporiant, when
ordering parts, to include the following information in yaur order: Part number, instrument
type or number, serial or model number, and medification number if opplicable.

If a part you have ordered hus been replaced with @ new or improved part, your
lozal Tektronix, fne, Field Office or representative will confact you concering any change

in part number,

2000
00
*(00-0000-C0

Use 000-0000-00

SPECIAL NOTES AND 5YMBOLS
Part first added ot this serial number
Part removed after this serial number

Asterisk preceding Tektronix Part Mumber indicates manufactured by
or for Tektrenix, Inc., or reworked or checked components,

Part number indicated is direct replocement.



INDEX OF ELECTRICAL PARTS LIST

Title

CHASSIS

Al TIMING Circuit Board Assembly

A2 TD CONTROL Circuit Board Assembly
A3 TRIGGER Circuit Board Assembly




SECTION 6
ELECTRICAL PARTS LIST

Values are fixed unless marked Variable,

Tektronix Serial /Model Mo.
Ckt. No. Part MNo. Eff Dise Pescription

CHASSIS

Semiconductor Device, Diode

*153-0040-00 Diode Halder assembly

Connector

131-0631-00 Receptacle, electrical

Resistor

*131.1023-02 Contact, electrical (48, 1%)

Al TIMING Circuit Board Assembly

*§70-1320-00 Complete Board

Capagcitors

Tolerance =20%, unless otherwise indicated,

9 283-0182-00 81 pF
10 283-0065-00 0.001 uF
n 283-0065-00 0.001 uF
Clo7 283.0111-00 0.1 uF
cl09 282-0111-00 0.1 uF

‘tes Machonical Ports List for replacement parts.

®




Electrical Parts List—5-52

Tektronix
Part Mo.

Al

Eff

Serigl/Model MNo.

TIMING Circvit Board Assembly (cont)

Disc

Deseription

Ckt. Mo,

*152-0185-00
152-027%-00

108-0317-00

151.0190-00 .

Semiconductor Device, Diodes

Silicon
Zener

Inductor

15 uH

Transistor

Silicon

Resistors

Resistors are fixed, compesition, -4_410% unless otherwise indicated.

R?

R10
RT2
RZ0
R22

R24
RZ7
R28
R30
R31

R32
R332
R34
R35
R34

R37
R38
R106
R1O7
R108
rR10%

317-0241-00
3N70202-00
317.0432-00
315-0302-00
317-0752-00

N70153-00
317-0511-00
317.0752-00
317-0432-00
N7.0202.00

317-05621-00
N7-0752-00
3N7-0223-00
N7.0912.00
317-0103-00

N7-0242-00
3N7-0201-00
317-0162.00
317-0271-00
317-0331-00
308.0234-00

156-0101-00

156011100

156-0048-00

2400
2 kO
43k0
3k0
7.5k0

15 k2
5100
7.5k
4.3 k0
2k0

620 02
75k0
22 k0
21 k0
10k

24 k2
200
1.6 kG
2704
3300
350

Integrated Circuits

Reploceable by TMN4152
TN751A 400 mW, 5.1V, 5%

NPN  TOS2  2N3504

Four bit binary counter. Replaceable by T.I SN74193N
BCD to dec decoder. Replaceable by Tl SM74145M

Linear.

Replaceabie by RCA CA3046




Electrical Parts List—

2 1D TROL Circuit Board Assembly
Tekfronix Serial/Model Mo.
Cki. No, Part Mo, Eff Disc Description
*670-1319-00 Complete Board
Capacitors

Tolerance ==20% unless otherwise indicated.

40
65
c87
50
cin
c102

CRP0
CRA
CR93

Q72
Q74
80
Q84
88
Q90

283-N78-00
283-0181-00
283-0028-00
283004500
283-0203-00
283-0203-00

*152-0185-00
*152-0185-00
*152-0185-00

151-0120-00
151012000
151-0188.00
151-0188-00
151-0188.00
151.0254.00

Semiconductor Device, Diodes

0.1 pF

1.8 pF
0.0022 uF
0.001 pF
0.47 uF
0.47 uF

Silicon
Silicen
Silicon

Transistors

Silicon
Silicon
Silicon
Silicon
Silicon
Sificon

Resistors

Resistors are fixed, composition, -=10% unless otherwise indicated,

RGO
RéS
Ré6
R&7
R&8
R71
R72

R74
R75
R8O
R81

317-0823-00
317-0027-00
317010100
317-0680-00
217-0027-00

317-0361.00
217.0222.00

217-0222-00
317-0103-00
321-0202-00
317-0751-00

XBO50000

Cer
Cer
Cer
Cer
Cer
Cer

NEN
WP
FNP
PNP
PHF
NPN

fa W

[neminal
Yo W
Yo W
Vo W

a W
e W
e W
Ve W

00V +80% -
ooy
50V
100V
50V
50V

Repluceable by 114152
Reploceable by 1M4152
Replaceable by TN4152

TO.92
OS2
TO-52
TO-92
TO-92
TO-28

2N3204
203204
2M3206
2M3906
239046
2N5308

value) Sel

Prec



Elecirical Parts List—5-52

A2 TD CONTROL Circuit Boord Assembly (conf)

Tektronix Serial/Modeal Mo,

Part Mo. Eff

Disc

Description

317-0161-00
321-0185-00
37-0121-00
317-0047-00
321-0224-00

3127900
321-0047-00
301-0221-00
301.0271.00
317-0430-00

Resistors (cont)

140 02
8250
120 &
470

27 ke

E00Q, Var
KR
2200
2700

430

A3 TRIGGER Circuit Board Assembly

*670-1321-00

Tolerance ==20%, wnless otherwise indicated.

C4D 281-06146-00
Cad 283.0186-00
32 283.0069-00
C54 283-0049-00
Cé0 281-0123.00

Cé2 283-0000-00
Céé 283-0111-00

. €103 283-0203-00

€104 283-0203-00

*152-0185-00
*152-01835-00
*152-0233-00
*152-0183-00
*152-0185-00
*152.0252-00

*108-0088-00
*108-0299-00

p52%

'S0 Mochanicol Pors List for replocement parts,

6-4

Complete Board

Capacitors

&8 pF
27 pF
13 pF
15 pF
525 pF, Vaor

0.001 uF
0.1 uF
0.47 uF
0.47 uF

Semiconductor Device, Diodes

Silieon
Silicon
Silicon
Silicon
Silicon
Silicon

. Inductors

3.2 pH

Replaceable by TN4152
Replaceable by TM4i52
Tek Spec

Replaceable by TH4152
Replaceable by TN4152
Snap-off Tek made

0.25 uH (wound on a 620, Yu'W, 5% resister)

Connactor
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A3 TRIGGER Circuit Board Assembly (cont)

Tektronix Serial/Mode!l No.
Part Mo, Eff Disc Description

Transistors

*151-0269-00 Silicon TOA106  Selected from SE3005
*151-0271-00 Silicon TO-18 Tek Spec
*151-0269-00 Silicon TO-106 Selected from SE3005

Rasistors
Resistors are fixed, composition, ==10% unless otherwise indicated.

R40 317-0303-00
R42 317-0103.00
R44 317.0513-00
R30 37-0623-00
RS2 317-0822.00

R53 37-0311-00
R34 AN7-0242.00
R56 317-0301.00
R&D 317-0103-00
R&2 317-0822-00

k64 317-0340-00
R103 37-0101 00
R105 317010100




SECTION 7
DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

Symbols and Reference Designators
Electrical components shown on the diagrams are in the following units unless notett otherwise:

Capacitors =  Values one or greater are in picofarads (pF).
Values less than one are in microfarads (uF).
Resistors = Ohms (£

Symbols used on the diagrams are based on USA Standard Y 32.2-1967,

Logic symbology 15 based on MIL-STD-806B in terms of positive legic, Logic symbols depict the logic function performed
and may differ from the manufacturer’s data,

The following special symhaols are used on the diagrams:

e External Serewdriver adjustment,

External control or connector,

Clockwise control rotation in direction of arrow,

Refer to waveform number indicated in hexagan.

prev oY
@ Refer to diagram number indicated in diamond,

4 T T Connection saldered to circuit board,
>r:\ Connection made to circuit board with interconnecting pin.

e Blue tint encloses components located on circuit board,

The following prefix letters are used as reference desigrators to identify components or assemblies on the diagrams.

A Assemnbly, separable or repairable (circuit board, etc.) LR Inductor/resistor combination
AT Attenuator, fixed or variable Meter

B Motor Transistor of silicon-controtled rectifier

BT Battery Connector, movable portion
C Capacitor, fixed or variable Resistor, fixed or variable

CR Diode, signal or rectifier Thermistor
DL Delay line Switch
DS |Indicating device (lamp) Transformer
F Fuse Test point
FL Filter ‘ Assernbly, inseparable or non-repairable (integrated
H Heat disgipating device (heat sink, heat radiator, etc.) circuit, ete.)
HR Heater Electron tube
Connactor, stationary portion Voltage regulator {zener diode, ete.)

Relay Crystal
induetor, fixed or variable
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RSG maybe mounied on
.. tha hack. R97, R9E and
n, CRO3 mayhe mounted
gabove the board,

®

ILw:‘._' A&

angel 4!
Al 388187300

- """l._ —
2 mit dismeter wire indicator
{to RG6D)

£70-1319.
SR r—r— | it I S ——

W NJYPE §-52
o

£70-1321-00

CRG2 & CRe3
may be mounted
on the back

Lead tima
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Trouhleshoating Conditions

Power is obtained from Type 285 Power Supply, or sampling head compartment. Use a sampling Head Extender so that
the S-52 case can be removed. Trigger the Test Oscilloscope from the Pretrig Out pulse to show time retationship.

SCHEMAT ¢
SAF loF 3R

© . @ &

.

| e,
T.Lh. not changing stata (Nota 1}

Note 1. See Troubleshooting information in Section 4

Troubieshooting wavetforms were obtained with 7A12, 7B70, and 7704, Signals for waveforms #14 was coaxiatly connected
and 50 2 terminated, and all others were connected with PEOS3 10 X probe with a short ground lead. DC coupling was used

for alt waveforms.
@1
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FIGURE AND INDEX NUMBERS

ltems in this section are referenced by figure and index numbers to the illustrations which
appear either on the back of the diagrams or on pullout pages immediately following the
diagrams of the instruction manual.

INDENTATION SYSTEM

This mechanical parts list is indented to indicate item relafionships. Following is an
example of the indentation system used in the Description column.

Assembly andfor Companent
Detail Part of Assembly and/or Component
mounting hardware for Detail Port
Parts of Detail Part )
mounting hardware for Paris of Detail Port
maunting hardware for Assembly and/or Component

Mounting hardware always appears in the same indentation as the ifem it mounts,
while the detail parts ere indented to the right, Indented items are part of, and included
with, the next higher indentation.

Mounting hardware must be purchosed seporately, unless otherwise specified.

PARTS ORDERING INFORMATION

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

Changes to Tektromix instruments are sometimes made to accommaodate improved
components as they become available, and to give you the benefit of the latest circuit
improvements developed in our engineering department. [t is therefore imporfant, when
ordering parts, te include the following infermafien in your erder: Part number, instru-
ment type or number, serial or model number, and medification number if applicable,

i a part you have ordered has been replaced with a new or improved part, your
focal Tektronix, Inc. Field Office or representative will contact you concerning any change
in part number. :

Change information, if any, is located at the rear of this manual.

ABBREVIATIONS AND SYMBOLS

For an explanation of the abbreviations and symbole used in this section, please refer
to the poge immediately preceding the Electrical Parts List in this insfruction manual.



SECTION 8
MECHANICAL PARTS LIST

FIGURE T EXPLODED & STANDARD ACCESSORIES

Fig. & ' Q
Index Tektronix Serial/Model Na. t

No. Fart Mo, Eff Dise y Deseription

1-1 384-1337-13 PAMNEL, rear
mounting hardware: [not included w/ponel)
2 211-0141-00 SCREW, 4-40x 3.25 inches, PHS

380-0233-00 HOUSING
housing includes:
CONTACT
CIRCUIT BOARD ASSEMBLY—TIMING Al
cireuit baard assembly includes;
CIRCUIT BOARD
SOCKET, pin connector
SOCKET, pin connecter
CIRCUIT BOARD ASSEMBLY--T.D. CONTROL A2
circuit board assembly includes:
CIRCUIT BOARD '
TERMINAL, pin, 0.835 inch long
TERMINAL, pin, feed-thru, 1,485 inches long
SOCKET, pin connecter
PIM, spring, spiral
mounting hardware: (not included w/circuit board assembly)
SCREW, 2-56 x 0.188 inch, SHS

131.0555.00
&70-1320-00

LI

388-1874-00
136-0252-04
136-0263-03
670-1319-00

.

L R e B )

388-1873-00
131.0591-00
131-0524-00
136-0252-04
214-1081-00

211-0162-00
333-13%4-00

384.1338-09
470-1321-00

PANEL, front
SUBPAMEL, front
CIRCUIT BOARD ASSEMBLY—TRIGGER A3
cireuit board ossembly includes:
CIRCUIT BOARD
SOCKET, pin connector
SOCKET, transistor, 3 pin, low profile
CLIF, dicede
CABLE ASSEMBLY, w/connector
HOLDER, connectar
COMMNECTOR, block
CONMNECTOR, receptacle, w/hardware
mounting hardware; {not included w/connecter)
NUT, hex., 0.25-32x0.312 inch

388-1875-00
136-0263-00
136-0350-00
344-0108-00
175-1264-00
352.0133.00
131-0741-00
131-0631-00

o e e B LI OO = ! et e —

220-0531-00




Mechanical Parts List—5-52

Fig. &
Index
Mo.

Tekironix
Part Mo,

FIGURE 1 EXPLODED & STANDARD ACCESSORIES (cont)

Q

Serial /Model No. ]

Dise y

Description

152-0307.00

213-0194-00
214-1073-01
138-1023-02
175-1039-00

131-0575-00
384-0687-00
214-1226-01
105-0066-00
105-0338-00

354-0163-00
384-0687.01
103-0336-00

013-1023-00
070-1101.01

EFf

BO10100
BOTOT00
BO10100
BO40000

2 el el i wmd 2 oad ol ol ot | e

— ot B

DIODE-HOLDER ASSEMBLY
diade-holder assembly includes:
. PIODE
* THUMBSCREW, 0.25-32 x 0.328 inch fong
SPRING, helical compressicon
CONTACT, electrical, w/resisior & wire lead
CABLE ASSEMBLY
cable gssembly includes:
COMMECTOR, coaxial, w/hardware
SHAFT, latch
SPRING, helical compression
STRIKE, latch
LATCH ASSEMBLY
latch assembly includes:
RING, retaining
SHAFT, extension, lafch
STRIKE, lateh

STANDARD ACCESSORIES

o
1

COAXIAL LINE, 502 {naf shown)
MAMUAL, instruction {not shown)
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MANUAL CHANGE INFORMATION

At Tektranix, we continually strive to keep up with letest
electronic developments by adding circvit and component
improvements to our instruments as soon as they are devel-
aped and tested.

Sometimes, due to printing and shipping requirements, we
can't get these changes immediately into printed manvals,
Hence, your manval may contain new change infermation on
following pages.

A single change may affect several sections, Sections of
the manual are often printed at different timae, so0 some of
the information on the change poges may already be in
your manual. Since the change information sheets are carried
in the manual until ALL changes are permanently entered,
some duplication may oceur. If no such change pages oppear
in this section, your manual is correct as printed,
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ELECTRICAL PARTS LIST AND SCHEMATIC CORRECTION

Al TIMING Circuit Board Assembly

152-0141=-02 Silicon iN4152
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