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11301/11302

PRELIMINARY

(PRELIMINARY) THEORY OF OPERATION

NOTE

The following information is preliminary in nature
and subject to change. Descriptions for sonme
circuitry was not yet available at the time of this
printing. Check below under Contents for the names
of all circuits discussed in this printing.

Section headings appearing 'in the following discussion
correspond with the titles of related schematic )
diagrams. The discussion for each circuit is further
divided by headings coinciding with the names of major
stages or components on the schematlc diagrams.
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11301/11302 PRELIMINARY THEORY OF OPERATION

LLINE INVERTER, RECTIFIERS, &
CONTROL <2>

The Line Inverter, Rectifiers & Control circuits provide
semi-reqgulated DC voltages to the Regulators circuit.

Line Interface

Power is applied through line filter FL99, line fuse
F99, and PRINCIPAL POWER switch S130. Line Filter FL99
prevents power-line interference from entering the
instrument and noise (in the range of 1 MHz to 1 GHz)
generated within the instrument from entering the line.

Resistor R99 serves to discharge the line capacitors in
front of the line-frequency bridge rectifier and
prevents a shock hazard from contact with the power
connector pins when the«power cord is disconnected.

Primary line fuse F99 prevents a fire hazard resulting
from an improper setting of the LINE VOLTAGE SELECT
switch, or from a maJor fault in the line-side
c1rcu1tzy. ,

PRINCIPAL POWER sw1tch 8130 disconnects both sides of
the line. It is located on the rear panel and is not
‘intended to be the primary means of switching the
instrument on and off; this function is performed by the
- front-panel ON/STANDBY switch.

Capacitors C140 and C230 serve to bypass differential-
mode noise generated by the reverse recovery of the line-
frequency rectifiers. Thermistors RT130 and RT240 limit
the initial surge current when charging line filter
capacitors C200, C310, C220, and C320. The thermal time
constant of these thermistors is matched to the
discharge time of the line filter capacitors and is
provided by bleeder resistor R220. This ensures
continued surge current limiting when the instrument is
switched off and on several times in succession. Once
the thermistors warm up, they have negligible effect on
the input current.

Spark gaps E231 and E230 prevent over-charging of the
line filter capacitors due to improper setting of the

LINE VOLTAGE SELECT switch or from high energy
differential-mode line transients.
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Pulse Width

CR340 operates as a full-wave rectifier when 5250 is set
for 230-volt operation and as a voltage doubler when
S250 is set for 115-volt operation. In doing so, 230 to
380 volts DC is maintained across R220 for either
setting.

A neon flasher circuit consisting of R640, DS640, and
C640 indicates when hazardous voltages are present on
the line filter capacitors. R220 discharges these
capacitors in about two minutes after power is removed.

Transformer T440 provides the line trigger signal and
power for the Standby Power circuit when the front-panel
ON/STANBY switch is off and the rear- panel PRINCIPAL
POWER switch is on.

Modulator

The primary means of controlllng the output voltages
from the Low-Voltage Rectifiers is the the Pulse Width
Modulator (PWM). PWM transistors Q600 and Q601 are power
MOSFET devices. They operate in conjunction with L520
and CR620 to form a negative buck switching regulator,
operating at a fixed frequency of 100 kHz. By .
controlling the conduction time of either transistor,
the DC voltage applied to the 50 kHz Inverter (across
C630 and C631) can be varied from 0 volts up to the

~maximum voltage available across the line filter
capacitors. Each of the PWM transistors conducts current

on alternate switching cycles; they never conduct at the
same time. The control voltages for the gates of the PWM
transistors are provided by T710. Resistors R600 and
R610 set the switching speed of the PWM transistors.

The 100 kHz variable-duty square wave developed at the
drains of the PWM transistors is filtered by L520, C630,
and C631. CR620 provides a path for the continuous DC
current flowing in L520 when neither PWM transistor is
conducting current.

Capacitors C400, C401, and C500 provide a return path
for common-mode current transients flowing in the
chassis. Transients of this type are caused by stray
capacitive-coupling of the switching waveforms to the
chassis. T410 decouples these noise sources further. The
leakage inductance of transformer T410 (appearing as a
differential-mode inductance to the PWM), in conjunction
with C500, forces a continuous DC current to be drawn
from the line storage capacitors.
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Primary Current Sense

Primary current-sense transformer T700 samples the
instantaneous current flowing in each PWM transistor.
Q800 and Q801 clamp the secondaries of T700 to one base-
emitter drop, giving true current-transforming
operation. Current sense signal +CS is used to control
the current flowing in the PWM transistors. It is used
for both protection and feedback control.

50 KHz Inverter

The primary function of the inverter is to convert the
DC voltage provided by the Pulse Width Modulator into a
50 kHz square wave. The 50 kHz inverter MOSFET devices,
Q610 and Q620, are driven by a 1l0-volt peak, 50
kilohertz square wave from gate drive transformer T720.
Cross conduction (i.e., both transistors conducting at
the same time) is prevented by R620 and R611 working
into the gate-source capacitance of Q620 and Q601.
During the 100 nanoseconds when neither transistor is
conducting, diodes CR601 and CR620 provide a current
path for -mutual inductances and leakage current of the
transformer. When the transformer primary current decays
to zero, the respective MOSFET is biased on, ready to
conduct; thus, no initial conduction losses are

- associated with the half-wave bridge.

In the event of an inverter over-voltage condition,

.~ spark gap E630 will fire and clamp the inverter input

Rectifiers

voltage to a safe level. If the over-voltage is caused

by a shorted PWM transistor, the spark gap will continue
to conduct current until fuse F410 is opened and

inverter capacitors €630 and C631 discharge. If the over-
voltage condition is caused by an open feedback path,

the control circuit will limit the current to a level
below that required to clear F410 and will then initiate
a restart cycle, extinguishing the spark gap.

Four separate sets of power transformer windings in T130
and T240 step the 50 kHz Inverter voltage down to the
level required to generate eight semi-requlated outputs:
+54, +17, +7, +5.2, -5.2, -7, -17, and -54. Both power

transformers operate in parallel but have different volt- {
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second/turn ratio values in order to establish the
proper output voltages.

After rectification and filtering, the semi-requlated
outputs pass through current sense resistors which are
actually circuit board traces tapped at specific
lengths. The voltage across these traces is proportional
to the current at the ouput terminals. These voltages
(approximately 25 mV at the rated current) are used by
the control circuit to limit fault currents in the
mainframe or plug-in units and to provide a diagnostic
feature. The exception to this type of sensing is the +
and -50 volt outputs, whose currents are sensed by R535,
R636, and R637. The current is then level-shifted by
Q530 and Q630. _— S

Inverter Voltage Sampler

CR250, CR251, C251, R240, and Q103 form a sample and
hold circuit that provides a voltage proportional to the
inverter input voltage. This voltage provides feedback
the the Error Amplifier circuit.

Ramp Injection

The ramp injection circuit consists of Q210 and
associated components. The ramp signal is generated by
charging C216 through R313. This voltage ramp is
converted to a current by Q210, with R312 setting the
magnitude of the injected current and, therefore, the
loop gain. The ramp generator is reset periodically by
either the 100 kHz clock pulse or by the end of the
Pulse Width Modulator "on" time, whichever comes first.
({Normally, the PWM signal from pin 1 of U200A, acting
through CR200 and Q213, occurs first.) CR311] prevents
ramp capacitor C216 from discharging completely, leaving
a small DC bias current in the ramp signal to hold off
the converter during the power-up sequence.

Current Limit Comparator

The primary current sense signal and the injected ramp
current are summed and converted to a voltage by R305,
The voltage across R305 (proportional to the
instantaneous current in the PWM switching transistors)
is applied to current-limit comparator U410C. When the
current in PWM inductor L520 rises to a level determined
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by the error signal, the comparator resets latch U200A
and ends the switching cycle. A new switching cycle is
initiated by the 100 kHz clock pulse, which sets the

latch, turning "on" the alternate PWM transistor until
it is again reset by the current limit comparator. The
error signal at the noninverting input to the current-
limit comparator therefore establishes the magnitude of

current flowing in PWM filter inductor L520 by
controlling the "on" time of the PWM power switching

transistors.

EBrror Amplifier

Soft Start

The +5.1S5 and +5.1I error signals are summed by error
amplifier U400B. The ouput terminal voltage is set by
the +5.2 REF voltage, which is generated by U800 and set
with 5.2 Ref Adj adjustment RBO0O

Shutdown of the converter is accomplished by ramping
down the reference voltage input to the Error Amplifier.
The RST(L) signal discharges soft start capacitor C411
through CR313, Q410, and R324. All supplies will track
this signal down to zero, where they will stay until
Fault Delay Latch U420C (diagram 3) times out. The

‘RST(L) signal also pulls down the PFSET line, latching
the POWERFAIL signal TRUE (high) and turning the LED's

. on for the duration of the time out. This occurs because

the signal from the Current Limit Comparator ends.

After the 200 millisecond time out on the Fault Delay
Latch, the clamp is removed from the 5.2 REF input to
the Error Amplifier. This allows the ouput voltage to
rise at the rate determined by R323, charging Soft-Start
capacitor C411. The output voltages will track this
rise, which has a time constant of approximately

10 milliseconds. After a delay of 20 milliseconds, as
determined by the clamp network of R326, C323, and CR321
(diagram 3), Power Fail Detect comparator U420D (diagram
3) is reset, which turns of the voltage fault LED's and
signals the mainframe that the output voltages are
stable.
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Standby Power

Components CR750 and €850 rectify and filter the
secondary voltage of transformer T440, providing 17-

30 volts to power the remote line switch and standby
control. This voltage is regulated to 16 volts by a
series-pass regulator composed of Q840, Q740, VR830, and
associated components. Zener VR830 and divider R832-R833
are the positive and negative inputs to differential
amplifier Q740. The output of the differential amplifier
is the error voltage and is applied to the base of PNP
series-pass transistor Q840. Stability compensation is
provided by C730. ‘

When the power conversion circuitry is started, power is
supplied by the inverter through the +17 V line, acting
through CR630. This shuts off Q840 and unloads the line
trigger power transformer, which would otherwise cause
distortion of the line trigger signal.

Power is applied to the control circuit by grounding the
DCPWRSW line, which turns on Q100. This is done by the
remote power switch, located on the front panel. Three-
terminal regulator U300 sets the control circuit voltage
ot +12 volts.

100 KHz Clock

When power is first applied, the fault delay latch is
set and prevents start-up of the power conversion
circuitry. Meanwhile, the 100 kHz clock pulse generator,
made up of comparator U410D and associated components,
is allowed to stabilize. The frequency of the clock is
set by R300, charging C310 to a voltage set by the
divider R316-R301. The pulse duration is set by C312.

Gate Drive

The 100 kHz clock pulse toggles divide-by-two flip~-flop
U200B. This provides the balanced 50 kHz Inverter. U200
buffers both the PWM and 50 kHz Inverter signals,
providing sufficient current to drive the gate
transformers as well as the charge pumps formed by
CR110, CR111, CR112, CR113, and C212, C213, C214, and
C215. These charge pumps establish the +22 V and -10 V
supplies. The input logic in Gate Drive IC U200 provides
the alternating drive required by the PWM gate
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Line Trigger

transformer. Dampening and blocking are provided by R212-
R111 and C120-Cl21, respectively. R201 and C200 create a
time delay that holds the PWM latch in U200A reset when
power is first applied.

The line trigger signal is applied to differential-to-
single-ended amplifier U710A via the + and -LINE
signals. R729 and R735 set the output impedance and
magnitude of the line trigger signal, LTRIG, (used by
the mainframe and plug-in units) to less than 470 ohms
and from 1 volt to 3 volts peak to peak.
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FAULT

DETECTION <3>

The Fault Detection circuit provides protection and
diagnostics for the Regulators circuit (diagram 4) and
the Line Inverter, Rectifiers and Control circuit
(diagram 3). The purpose of the protection circuitry is
to prevent single faults in the power supply or
mainframe power busses from becoming multiple faults. It
accomplishes this by forcing an orderly shutdown of the
power conversion circuitry, followed by restart attempts
at regular intervals. Since all fault conditions have
the same result (i.e., shutdown of the converter),
diagnostic features have been added to assist in
locating the source and cause of the fault condition. A
fault is identified as a persistent condition of
excessive current, voltage, or temperature in the power
supply, mainframe, plug-in units; or accessories.

Digital Current Sense

The overload fault sequence begins when the voltage drop
across one of the current-sense trace resistances
exceeds a reference level (about 25 mV) for several
switching cycles (20 microseconds), tripping one of the
current sensing comparators, U610C, U610A, U610D, U610B,

-U410A, U620D, or U620B. The reference levels for the

comparators are set by zener diode voltage divider
networks (e.g., VR630, R635, and R630) which establish
the reference and, therefore, the current limit point
for the +5.1 outputs.

Once tripped, the first action of the comparator is to
pull down the PFSET (Power Fail Set) line, which is an
analog OR of all the comparator outputs. This signal
trips Power Fail Detect comparator U420D, turning on
Q730, which pulls the PWRUP line down to signal to the
mainframe that a power failure is imminent. This signal
also turns on Q430, supplying current to all diagnostic
LED's via the LIGHTS(H) line. Meanwhile, the current
sense comparator signal fires one of the PUT devices
(e.g., Q721), which bypasses the LED current and
extinguishes only the LED associated with the particular
fault condition; all other LED's remain on.

Tripping the current sense comparator also begins a time

delay, determined individually for the various outputs

by discharging capacitor C324 through the individual
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resistors in the fault line (e.g., R513). During this
delay, the LED's are 1lit, the PWRUP signal is FALSE
(low), and the power conversion circuitry attempts to
clear the fault by providing maximum available power to
the load. This time delay is approximately one
millisecond, allowing time to charge capacitors during
transient loads. If the fault is cleared within this
time, the LED's are extinguished and the PWRUP line is
opened, resuming normal operation without disturbing the
output voltages. ‘

Analog Current Sense

The Analog Current Sense circuit operates in the same
manner as described for the Digital Current Sense
circuit. . S '

Primary Current Limit Detect

Fault Delay

Fault LED Dr

The primary current is limited on a cycle-by-cycle basis
by simply clamping the output of the error amplifier.
VR300 does this by setting the peak current in the
switching transistors. The zener clamps current flow
through R303, turning on Q400, which, after a ten
millisecond delay, trips the Power Fail Detect and Fault
Delay Latch, inititing converter shutdown.

Latch

If a fault persists, the Fault Delay Latch formed by
C324 and comparator U420C is set, pulling down restart
line RST. This signal initiates shutdown of the power
conversion circuitry, which will remain off for the

duration of time determined by €325, R314, and R305
(approximately 200 milliseconds).

iver
This circuit completes the current path through LED's
pDs533, DS630, DS530, and DS531. Q720, Q721, Q432, and

Q431 respectively determine which LED's are illuminated.

/
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Digital Voltage Sense

Over-voltage and under-voltage faults are detected by
the Digital Voltage Sense circuitry. The +5 and -5 volt
supplies are sensed by VR700 and VR701, respectively.
Exceeding the zener voltages causes Q700 and Q701 to
turn on, tripping the DIGVF indicator, DS533. A voltage
fault of the post-regulated analog supplies is sensed by
a Regulator circuit whose ouput is OR'd with the fault
line by CR722 and CR721 to generate a restart.

Thermal Fault Sense

An over-temperature condition, caused by inadequate air
flow, is detected when thermal sensor U730 reaches 75°C.
This is converted to a fault signal by comparator U710C.
Shutdown of the converter will continue until the sensor
has cooled to 50°C; only then intitiating a restart
cycle. b ol

Power Fail Detect

Power fail detection is accomplished by monitoring the
duty cycle of the pulse-width modulator (PWM). The
PWM(L) signal: is converted to a DC voltage by the
~integrator formed by R328, R320, R327, €320, and C321.
Since the input to the integrator is the logical "NOT"
of the PWM signal, the DC output of the integrator is
directly proportional to the rectified AC line. When
this voltage drops below a level set by divider R330-
R329 (corresponding to a duty cycle of 95%), comparator
U420D pulls down on the PWRUP signal and lights all
diagnostic LED's. Power conversion continues until an
under-voltage condition is detected, giving the
mainframe time to prepare for a power failure. Once the
rectified line voltaged has dropped below the minimum
regulation range (190 VDC), the converter is shut down
by the under-voltage detect circuit, leaving a
substantial stored charge in the line storage
capacitors. This prevents large surge currents when the
AC line is reapplied and the thermisters are still hot.
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Fan Speed Controller

Transistor Q740 and associated components comprise the
fan speed modulator. A 10 Hertz pulse-width modulated
signal from the fan speed controller (FAN PWM) sets the
DC fan speed by pulsing it on, then allowing it to
freewheel through diode CR840. Fuse F840 protects these
devices from any faults on the fan line.

The fan speed controller, consisting of U730, U710B, and
associated components, functions as a limited range
feedback control system and attempts to keep the
temperature of the exit air stream constant over a
specified range of ambient temperatures. The exit air
temperature is sensed by U730 and converted to a DC
voltage (VTEMP) by R732, This voltage becomes the
reference for a 10 hertz pulse width modulator formed by
operational amplifier U710B. The frequency of
oscillation is set by C821, which with R729, serves as
an integrator to convert the fan output back into a DC
voltage. This voltage is then compared to VTEMP. The
action of the circuit is to maintain the two voltages at
the same average DC level. When a temperature rise is
sensed by U710B, the pulse width to the fan is
increased, and the fan speed increases to decrease the
exit air temperature and maintain closed-loop control.
To prevent the fan from shutting off entirely at low
temperatures, which would defeat the temperature sensing
of the air stream, the duty cycle is prevented from
dropping below approximately 25%. This is provided by a
low gain redundant feedback loop made up of R725 and

- C820 that takes over control when the fan duty cycle
drops low enough to turn on rectifier CR723. This keeps
the fan spinning slowly even at very low temperatures.
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REGULATORS <>>

The Regulators convert semi-regulated voltages into
stabilized low-ripple output voltages.

Local Regulator Power

The operational amplifiers used for the +50, +15, +5,
-5, -15, and -50 Regulators require that the following
special voltages be generated for their operation:

(1) A +20 volt supply generated from the semi-regulated
+54 V supply by reference zener diode VR732 and
transistor Q720. :

(2) A -20 volt supply‘generated from the semi-regulated
-54 V supply by reference zener diode VR720 and
transistor Q820.

(3) A +10 volt supply,genérated from the semi-regulated
+54 V supply by zener diode VR730 and transistor
Q730. '

(4) A -10‘v01t Supp1y generated from the semi-regulated
=17 V supply by zZener diode VR731 and transistor
Q830.

‘3(5) An adjustable reference supply (REF) generated from
the semi-regulated +50 V supply by three-terminal
regulator U730 and adjusted with R830.

+50 V Regulator

Semi-requlated +54 volts from the Line Inverter,
Rectifier and Control circuit (diagram 2) is the the
voltage source for this supply. Differential amplifier
U220C compares the feedback voltage at pin 9 against the
reference voltage at pin 10. The error output at pin 8
of U220C reflects a difference between these two inputs.
A sample of the +50 V output is connected to pin 9 of
U220C via divider network R241-R235. Notice that the
feedback voltage of this divider is obtained from a line
labeled +50 S (sense). If the feedback voltages were
obtained at the supply, the voltage at the load would
not stay constant, due to the resistance of the
interconnecting cable between the supply and its load.
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The sense configuration overcomes this problem by
sensing the voltage at the load. Because the current in
the sense line is small and constant, the load voltage
is held constant regardless of the load current.

Regulation of voltage occurs as follows: If the +50 V
Regulator output decreases (becomes less positive) due
to an increase in load or a decrease in input voltage
(as a result of a line voltage change or ripple), the
voltage across divider R235-R241 decreases also. This
results in a less positive level at pin 9 of U220C than
that established by the REF supply at pin 10. This
decreases the current through VR510 and causes an
increase in current through the base-emitter junction of
Q501. The result is increased conduction of Q501, the
series regulator device. The load current increases and,
therefore, the voltage across the load also increases
sufficiently to balance the input to differential
amplifier U220C. REF ADJ adjustment R830 sets the ouput
level of this supply.

-15 V Regulator

Basic operation of the -15 V Regulator is the same as.
for the +50 V Regulator. The reference level for this
supply is established through R130 at pin 12 of U230D.
The divider ratio of R122-R135 sets a level of

zero volts at pin 13. Any change at the output of the

~-15 V supply appears at pin 13 of U230D as an error

- signal. The output voltage is regulated in the same

manner as described for the +50 V Regulator. Diode CR433
keeps the ouput of this supply from going more positive
than about -4.4 volts if it gets shorted to one of the
more positive supplies.

+5 V Regulator

The operation of the +5 V Regulator is basically the
same as described for the previous regulators. Error
voltage is provided through R134 to pin 6 of U230B and
pin 5 is reference to the REF supply. The divider ration
of R138-R139 is 2:1, so pin 5 of U230B is at five volts
when the supply is operating normally. Any change at the
output of the +5 V Regulator appears at pin 6 of U230B
as an error signal. Diode CR431 limits the output of
this supply to about -0.6 volt if it gets shorted to one
of the negative supplies.
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+15 V Regulator

The +15 V Regulator operates in the same manner as the
+50 V Regulator. Error feedback voltage to pin 13 of
U220D is provided through R236. Pin 12 of U220D is
referenced to the REF supply. The divider ratio of R237-
R236 sets pin 13 of U220D at +15 volts. Any change in
the output level of the +15 V Regulator appears at pin
13 as an error signal. This results in an opposite
change at output pin 14, which is conveyed to series
regulator transistor Q400 through Q220 and Q311 to
correct the error in the ouput voltage of the supply.
Diode CR2420 limits the output of this supply to about
4.6 volts if it becomes shorted to one of the negative
supplies. - i

-50 V Regulator

Operation of the -50 V Regulator is basically the same
as described for the +50 V Regulator. Error voltage to

pin 9 of U230C is provided by divider R224-R223 and is

referenced to the -50 S (sense) line. The divider ratio
or R224-R223 sets the level at pin 9 of U230C to

zero volts when the ouput of this supply is correct. .

Protection diode CR432 limits the ouput voltage of this
supply to -14.4 volts should the supply be shorted to a
positive supply.

Voltage Fault Defect

Over-voltage or under-voltage of any requlated supply is
detected by the window comparators U220A, U220B, and
associated resistors. These resistors set a hysteresis
window that is 5% of the regulator sense line voltages.
The output of the comparators are analog "OR'd" and sent
to the Regulator Fault Indicator circuitry on the
Control Rectifier board, where the signal is latched
into an LED indicator and initiates an immediate
shutdown of the entire power supply.
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FRONT

Knobs

Buttons

PANEL BOARDS <E'>

The Front Panel Boards schematic includes cicuitry found
on the Top Front Panel board, A8 Center Front Panel
board, and A5 Bottom Front Panel board. These circuits
support the front-panel input devices and are divided
into three functional groups : knobs, buttons, and
LED's. -

The knob portion of the circuit consists of three knob
encoders, two on the A5 Bottom Front Panel board (5110
Vertical and S810 Horizontal) and one physically
attached to the front panel (S58 Intensity). Output from
these three encoders is buffered through U700 (diagram
7) for input to Serial Data Interface (SDI) IC Ul760 on
the All Main Processor board (diagram 12).

The SDI IC monitors knob positions with a six-bit up-
down counter. Debouncing and conversion from the
encoder's quadrature output takes place within the SDI
IC to provide the necessary signals to control the
internal up-down counters.

The frbnt—panel buttons are momentary switches connected

. in a matrix read by the main processor (U860 on diagram
" 9). The buttons are arranged in electrical groups based

LED's

largely on physical location. Each group is read by
activating its associated key read signal (KEYO-KEY6),
which is generated by address decoder U500 (diagram 7)
under processor control. The results of the KEY read are
put on the KEY bus (K00-K07), which is buffered by U400
and becomes part of the FD bus (diagram 7). The FD bus
eventually becomes part of the ABUS monitoring system
and is discussed in more detail under SDI AND ABUS 12.

The LED's on the Front Panel Boards are driven by shift
registers formed by flip-flops ASU200, A8U100, A5U220
and ABU720. Eight successive writes to these shift
registers by the processor are necessary to completely
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redefine the on-off state of all front-panel LED's. The
shift register clock (LEDCLK) is produced by address
decoder U401 (diagram 7) under control by the main
processor. Each shift register is driven by an input
from the FD bus to reflect push button or processor
selections.

Sets of LED's representing features that are functional
groups and will only be enabled together, such as DS5200,
DS201, DS220, DS300, and DS400, share a common current
source resistor such as R101.

Self test of the LED circuit is provided by current
sensing pickoffs on each of the Front Panel Boards, such
as FPLED3 for the AS Top Front Panel board. These lines
are multiplexed by U810 (diagram 7) and become part of
the ABUS signal (diagram 12). .
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TOUCH

Touch Panel

PANEL @

The Touch Panel circuit consists of four separate

systems located on the A7 Touch Panel board: Touch
Panel, Beam Detection, Camera Power, and Graticule
Illumination.

The touch panel system consists of 24 infrared emitting
diodes in a common-anode matrix and 24 photo transistors
in a common-collector matrix. ;

Ten pairs of photo devices are arranged along the
horizontal axis and fourteen pairs along the vertical
axis. These paired devices are scanned sequentially by a
shift register driven by the SDI circuit. The main
processor can read the resulting pattern of interrupted
and non-interrupted pairs and determine finger positions
on the screen. The output from the photodetectors is
miliplexed and read by the Serial Data Interface
(diagram 12). More details on the Touch Panel Drivers.
and Multiplexer are given later under FRONT PANEL
CONTROL 7.

A lens frame of infrared-transparent plastic keeps out
large dust particles, concentrates the infrared light
"beams'"; and reduces ambient light and reflections.

Beam Detectioh ;

The beam detection circuit consists of four photo
transistors (Q100, Q140, Q500, Q540) and a current
limiting diode (CR610). The photo transistors are
arranged around the CRT graticule to gather light and
register fluctuations as the crt beam sweeps across
portions of the graticule lines. Current limiting diode
CR610 provides the bias for the phototransistors and
enhances common mode rejection of noise. The output from
this circuit is converted by the Photodector Circuit
(diagram 8) and used by the processor to determine beam
position on the CRT.
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Camera Power

The Bezel Camera Connector, J43, provides power and
reset inputs for cameras mounted on the bezel. +15 volts
is supplied to the camera on the connector's top pin. A
ground closure on the middle pin provides a latched
reset signal readable by the main processor from the
same place as the front-panel RESET button (KEY3 read
signal and KEY06 of the KEY bus). The Camera Reset
circuit is explained in the discussion under FRONT PANEL
CONTROL 7. The bottom pin of the bezel connector is
referenced to the instrument power supply ground.

Graticule Illumination

The Graticule Illumination circuit consists of three
parallel incandescent lamps, DS145, DS342, and DS542,
connected between ground and a variable voltage source.
The variable voltage is controlled by the ACVS circuit
(diagram 18), based on the setting of front-panel
INTENSITY knob S58 (when assigned to GRAT).
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FRONT

Touch Panel

PANEL CONTROL <'7>

The Front Panel Control circuit includes the drivers and
output multiplexer for the touch panel, address decoders
for the touch panel read process, the Camera Reset latch
circuit, and buffers for the front-panel knob and key
busses.

The Touch Panel portion of the circuit is divided into
four major functions: SDI Latch, LED Drivers,
Photodetector Multlplexers, and Photodetector
Digitization.

SDI Latch U221 deriveS“eight~control outputs for the
Touch Panel circuit under the direction of three inputs
from the Serial Data Interface IC (Ul760 on diagram 12).
U221 shifts in data from the SDI on the TPCNTRL input
and is clocked by the TPCLK signal. When all eight bits
are in, the TPSTROBE line signals U221 to present the
new control state to the Touch Panel circuits.

LED Drivers U320,‘U321, and U420 are flip-£flops
connected in a shift register configuration. These
registers shift a 0 through a field of 1's to light the
corresponding LED in the touch panel. The enable signal
for the LED drivers is provided by latch 8 of SDI Latch

- U221. The enable signal has a 50% duty cycle so that

half the time one LED is selected and the other half all
three drivers are disabled.

Photodetector Multiplexers U120, U121, and U220
multiplex the output from the phototransistors around
the CRT graticule. The three IC's are eight-to-one
multiplexers. The outputs from all three are wired
together and are sequenced by SDI Latch U221 to create a
single output. Sequencing is accomplished with the three
chip select inputs on each IC and the 24 inputs are
taken from the touch panel phototransistors (14 vertical
and 10 horizontal, diagram 6). The output of the
multiplexers provide the input signal for the
Photodetector Digitization stage.

Photodetector Digitization takes place in the circuit of
Ul110A and B. This circuit determines whether or not
there is an adequate increase in detected infrared light
(>5mV) to qualify as an unbroken beam when an
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photodetector pair is on. If the beam is unbroken, its
TPDATA output goes high and if broken, low. Touch panel
sensitivity is set by R120, Touch Panel Adjust.

Camera Reset

The Camera Reset circuit uses the center contact of the
camera power connector to reset the instrument as if the
front-panel RESET button were pressed. U501A and U501C
are connected as a latch to store the Camera Reset
request until it can be read by the KEY3 output from
address decoder U500. KEY3 is the same read line used
for the front-panel RESET button. When the latch has
been set and the KEY3 line activated, the reset request
will appear on KEY06 of the KEY bus. After the reset has
been acknowledged, the PHOTORST(L) output from U500 will
become activated and the latch will be cleared.

Address Decoders

Address Decoders U401 and U500 provide signals when a
memory operation is taking place on a front panel
function. These functions include: LED writes, ABUS
channel select, photo/camera reset, and button reads.

U500 contains two one- to four-line demultiplexers with

- the data inputs wired together. Data is supplied by line

- FA3 from the F bus on the All Main Processor board
(diagram 10). The enable inputs are also wired together
and are activated by either FEN(L), derived from the
Chip Select Unit in the CPU, or FA4 from the F bus
(diagram 10). Demultiplexer selection is performed with
lines FAl and FA2 of the F bus. The outputs include KEYO
through KEY6, used to read the front-panel buttons, and
PHOTORST(L) to reset the Camera Reset latch (U501) and
preset the Photodector Circuit flip-flops (U720 and
u721).

U401A, B, and C are two-input OR gates receiving data
from the CPU via the F bus (diagram 10). the output of
U401A provides the enable input to demultiplexer U500 as
previously described. U401B creates the ABUSFPEN(L)
signal for clocking ABUS input latch U300 (diagram 8)
with input from the CPU via FA4 or FEN(L). U401lC creates
the LEDCLK signal to clock the LED shift registers on
the three Front Panel Boards (diagram 5) with input from
the CPU via FA6 or FEN(L).
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Key Buffer

Knob Buffer

Key Buffer U400 puts the output of the key matrix on the
eight-bit FD data bus when the CPU performs a read on
one of the key ports. U400 is an octal line driver with
the eight 4.7k resistors in R410 pulling up inactive
input lines. The inline resistors of R301 provide
impedance matching between the buffer and bus. The
buffer is enabled by the same signal from U401A that
enables U500 for a key read.

Knob Buffer U700 provides a low impedance drive path to
the SDI circuit from the high impedance environment of
the knobs. The enable inputs are both tied to ground to
keep the buffer permanently enabled.
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FRONT PANEL CALIBRATOR AND
PHOTODETECTOR CIRCUIT 1‘:’»

Front Panel Calibrator

The Front Panel Calibrator circuit provides the FPCAL
signal and two types of square-wave signals to the front-
. panel connector. The square-wave and fast-rise square-
wave signals are developed with three input signals:
FPACCAL to set the operating level, FCLK as the clock,
and FRCALEN(L) to select between square-wave and fast-
rise output. The FPCAL signal, from the Calibrator
Voltage Reference circuit (diagram 19) via the Kernel
(diagram 9), is selected with the DCCALEN(L) signal from
the Control, GPIB, and RS232 circuit (diagram 10).

Clock Buffer. The calibfator clock signal, FCLK, 1is
derived from the CPU TMROUT1l signal on diagram 9. When
FCLK is high, the calibrator square-wave output will be
high. ‘ .

FCLK drives a level shifter circuit consisting of
transistors Q921 and Q1020. Capacitor €920 is connected
between the base of Q1020 and the collector of Q921,
providing high-frequency feedback to reduce edge
transition time. The level-shifted output at the
collector of Q1020 drives the input of differential pair

. Q1022-Q1021, which is biased to pull the voltage at the

-anode of diode CR930 below ground potential. Diode
CR1031 is connected to the output of transistor Q1021 to
prevent saturation, which could slow the positive
transistion of the fast-rise signal. Series resistor
R1024 helps damp ringing in the output signal.

High Level Output Driver. Input signal FPACCAL is used
to set the high level of the square-wave signal. FPACCAL
originates in the Calibrator Voltage Reference circuit
(diagram 19) and arrives at the input of the High Level
Output Driver via the Kernel (diagram 9).

IC U910, transistor Q910, and FET Q920 operate as an
inverting voltage amplifier with a gain of 0.894., Gain
is measured from pin 16 of J78 to R1030 with both
FRCALEN(L) and FCLK set low. Gain becomes 0.100 when
FRCALEN(L) is low and FCLK is high. U910 acts as the
main inverting amplifier, Q910 as a level shifter, and
FET Q920 a source follower.
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The inverting voltage gain of operational amplifier US10
is set by resistors R912 and R921. Feedback through
capacitor C910 helps stabilize U910. Diode CR911 is also
connected in a feedback configuration and holds the
input of U910 (pin 2) at ground potential when the
FPACCAL signal goes positive. This ensures constant
loading on the FPACCAL signal. For temperature drift
stability, diode CR910 is connected between feedback
resistor R921 and the input to U910 to match the diode

drop of CR930 in the output circuit.

Resistors R903, R904, R910, R911l, and R917 inject some
of the switching signal, FRCALEN(L), into. U910 to cancel
a small step voltage appearing at the source of FET Q920
when transistor Q1021 shuts off. This correction is only
applied when square-wave mode is selected as that is
when the most signal appears at the source of Q920.

Level shifter Q910 is protected from high reverse bias
on its emitter by diode CR912. Capacitor C832, connected
to its collector, helps'to limit noise.

Resistors R914, R915, R916, and R922 act to reject noise
in the +50 volt power supply to FET Q920 by making the
source of Q920 appear as ground reference to the noise.
The gate of Q920 is protected from excessive voltage by
zener diode VR920. Resistor R920 at its collector helps
prevent oscillation.

’PROBEDIV,Signal. Selftest of the square-wave signal is

" provided by the ABUS system via multiplexer U801.

"Resistors R1033 and R905 provide the PROBEDIV signal to

U801 for this purpose. The PROBEDIV signal is 2/3 the

square-wave signal.

50 Ohm Termination. When fast-rise square wave is
selected by a low FPCALEN(L) signal, the sgquare-wave
signal is coupled through a 50 ohm output for faster
rise time. A low FPCALEN(L) level sets the output of
Ul000C high and turns on FET Q1030. FPCALEN(L) is a TTL
level signal and is compared to VIisublT to set the
output of U1000C high or low. Visub]T is set by voltage
divider R1010-R1011 to be +1.4 volts. Q1030 is a low-
impedance FET which, when on, serves to short R1032 and
make the output impedance 50 ohms. Resistor R1030 and
capacitor Cl030 reduce the initial overshoot on the fast-
rise output signal.
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When square-wave output is selected by a high PFCALEN(L)
signal, FET Q1030 is off and the output impedance is
approximately 450 ohms. FET Q1030 has off-state
capacitance which could slow the rise and fall time of
the square-wave signal. To ensure that Q1030 remains
fully off, resistors R1028 and R1029 set an operating
level that prevents the gate-to-drain capacitance from
turning the FET on.

Output Selection. Relay K930 selects between FPCAL or
square wave (or fast-rise square wave) output as
directed by the FPCALEN(L) signal. When FPCALEN(L) is
high, the output of operational amplifier Ul000D is low.
The ouput of Ul000D is determined by comparing the TTL-
level FPCALEN(L) signal to the 1.4 volt V[sublIT level.
The low output from Ul000D saturates transistor Q1010
and turns on relay K930. In this condition, square wave
(or fast-rise square wave) is selected. When PFCALEN(L)
is low, Q1010 is turned off and K930 selects the FPCAL
mode of operation. : ‘

‘Output Protection. The front-panel probe hook is

protected from static voltages by diodes CR1030 and
CR931. The diodes are normally biased by approximately
15 volts each. When a voltage greater than $15.7 volts
is applied to the probe hook, one of the diodes will
turn on and clamp the probe hook voltage to t15.7 volts.
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KERNEL <s>

CPU

The Kernel consists of the CPU, Kernel Test Circuit,
Address Latches, Read Only Memory, Address Decoders, and
Emulation Jumpers. The Kernel serves as the control
center for the entire oscilloscope system. The CPU uses
software instructions stored in PROM memory to processes
data, control activity on the bus, and direct the
operation of other circuits throughout the instrument.

CPU U860 contains the Processsor (Execution Unit), as
well as Programmable Timers, a Programmable Interrupt
Controller, a Bus Interface Unit, a programmable Chip
Select Unit, a programmable DMA Unit, and an Internal
Oscillator. e

Microprocessor. The‘Microprdcessor section is the
control element that ultimately controls the entire
operation of the oscilloscope.

Programmable Timers. The Timers are variable under the
control of software stored in ROM. The external clocking
inputs of the timers, TIMEINO and TIMEINl, are not used
and are tied high through resistors.

TIMEROUTOk(TMROUTO) is used to set the baud rate for

serial communications. The frequency of TIMEROUTO is
- user-selectable when setting baud rate at the front

panel and sets the clock rate of the Transmit and
Recieve Control sections of the RS232 Controller
(diagram 10).

TIMEROUT1 (TMROUT1l) is inverted by Ul170C and becomes
the FCLK signal used by the Front Panel Calibrator
circuit (diagram 8).

Programmable Interrupt Controller. The Programmable
Interrupt Controller section is used to prioritize the
interrupts from the power supply, GPIB contoller, RS232
controller, Counter Timer, and Serial Data Interface.

The NMI (Non Maskable Interrupt) has highest priority

and is used to alert the processor of a power supply

failure. The PWRFAILINOT] signal applied to the NMI

input is derived from the PWRUP signal produced on the
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A3 Control Rectifier board (diagram 3). The NMI input is
gated by AND gate U830A, allowing the processor to
service the interrupt request over the BA bus (diagram
12).

Chip Select Unit. Three types of Programmable Chip
Select outputs are used: Memory Chip Select (MCS0-MCS3)
and Peripheral Chip Select (PCS0-PCS6), and Upper/Lower
Chip Select (UCS and LCS).

The Memory Chip Select (MCS) outputs are used as

- follows:

MCS1 is used to control the Ready circuit on diagram 10
and the SDI IC on diagram 12.

MCS2 provides the RAMSEL 1nput to Dlsplay Controller
U440 on diagram 13.

MCS3 provides one of the select inputs for the Real Time
Clock and EEROM on diagram 11.

The Peripheral Chip Selects are used as follows:

PCS0 is used as one of the enable inputs to bus
transciever U540 and decoder U760 (diagram 10).

PCS1 provides one of .the chip enable inputs to the
Sample and Hold A/D Converter, Ul60 on diagram 12.

PCS2 is one of the two signals that become the FEN(L) .
signal on diagram 10.

PCS6 is one of two signals to control the DSEL input of
Display controller U440 on diagram 13.

~LCS is used to select the dynamic (DRAM) portion of
- memory and UCS for the ROM portion.

Kernel Test

Programmable DMA Unit. The Programmable DMA section is
not used in the 11301 or 11302 but its capabilities are
made available to the circuit board connector.

Internal Oscillator. The Internal Oscillator uses
crystal Y870 to develop the 8 MHz clock, which is
available at CLKOUT and used extensively within the CPU.
The frequency of the crystal is 16 MHz, twice the
resulting clock frequency. The timing of all signals
originating from the CPU are relative to this clock.

Circuit
The Kernel Test Circult is manually selected by moving
the jumper of P1250 to the TEST position across pins 2
and 3 and by removing Diagnostic Jumpers R1060 and
R1072. This forces the CPU to execute an STD instruction
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(FD) over and over (this instruction only sets the
direction flag--essentially a no op instruction) with
the data bus disconnected. A scope loop is thus provided
which may be useful for debugging some types of
catastrophic kernel failures, such as stuck bus lines.

Address Latches

Address Latches Ul1l062, Ul072, and U970 serve to separate
the address information from the address/data bus of the
CPU and to buffer the address lines for increased
fanout. o

Read Only Memory

The control software resides in eight 64k ROM IC's on
the All Main Processor board. The ROM at U1l000 contains
low (even) bytes at addresses 80000 through 9FFFF, U1100
low bytes at A0000 through BFFFF, Ul1200 low bytes at
C0000 through DFFFF, and U1300 low bytes at E0000
through FFFFF. Likewise, the ROM at U1230 contains high
(odd) bytes at addresses 80000 through 9FFFF, Ul1330 high
bytes at A0000 through BFFFF, Ul430 high bytes at C0000
through DFFFF, and Ul1400 high bytes at E0000 through
FFFFF. : :

Address DecddetS‘f

Address ‘Decoders U930 and Ull70 split programmed UCS
(Upper Chip Select) space from the CPU into two
individual spaces: C0000 through DFFFF and E0000 through
FFPFFF. They also provide two non-programmable spaces at
80000 through 9FFFF and A0000 through BFFFF for the
individual upper/lower pairs.

Emulation Jumpers

The Emulation Jumpers on P852 function as address straps
that allow the removal of ROM from address space for
substitution of RAM in its place. The normal
configuration for P852 is two jumpers shorting 1 to 2
and 3 to 4.
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CONTROL, GPIB, AND RS232

The CONTROL, GPIB, AND RS232 circuit consists of Input
Ports, Output Ports, Address and Data Buffers, GPIB,
RS232, and Wait-State Generator.

Input Ports

The input ports at U730 are used by the CPU to sense
display status, to determine whether or not EEROM U800
(diagram 11) is finished writing, and read data from the
Photodetector Circuit (GRATDETINOT] from diagram 8).

Output Ports

The output ports at U670 are used to control self test
status LED's DS1080 and DS1081, the enable signal for
the battery backed up RAM (SRAMEN to U900 and U1130 on
diagram 11), front-panel Calibrator mode (DCCALEN and
FRCALEN to diagram 8), the rear-panel TRIGGER OUT
connector (READY OUTINOT]), and the internal beeper
enable signal.

Address and DatakBuffersf

‘Address and Data Buffers U470, U540, and U570 buffer the
data bus to allow more widespread distribution.

GPIB
The GPIB interface consists of U520, U600, and U700 and
is a straightforward implementation of the IEEE-488
standard.

RS-232-C

The RS232 interface consists of U420, U400, and U402.
The baud rate clock is derived from the timer 0 output
from the CPU (diagram 9). Maximum baud rate is 9600 baud
with this arrangement.
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Wait-State Generator and Ready Circuit

The Wait-State Generator and Ready circuit have the
capability of inserting wait states (in MCS1 space,
diagram 9) and holding off processor execution from the
dynamic memory (diagram 11), the display circuit
(diagram 15), and the ABUS D/A converter (diagram 12).
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MEMORY AND CLOCK @

The MEMORY AND CLOCK circuit consists of the Volatile
Memory (DRAM), Non-Volatile Memory, and Real Time Clock.

Volatile Memory (DRAM)

The DRAM consists of eight 64k X 4 IC's for a total of
256K bytes. Control is provided by DRAM controller
Ul500.

Non-Volatile Memory

EEROM. EEROM U800 provides 2K bytes of electrically
erasable read mostly memory. The main use for this
memory is the storage of calibration constants and
instrument identification. An erase or write can take up
to 30ms to complete and the EEROM has a limited
durability of 10,000 erase/write cycles maximum.

BBRAM. The BBRAM (U900 and Ul1l30) provides 16K bytes for
saving data during power-down periods, whether
accidental or planned. The main use for this memory is
storage of front-panel settings. Special measures have
been taken to prevent accidental writing to this memory
on power-up and power-down by requiring the Reset signal
and an enable signal to be activated before the memory
can be accessed.

Reset. The Reset circuit is controlled by Ul460 and
provides a reset cycle of about 10mS on power up, power
interruption, or external activation via P1450.

Battery Retention. The battery retention circuit (Q1268,
Q1269%, and BT1190) provides standby power to the BBRAM
(U900 and Ul1l30), and Real Time Clock (Ul260) in the
absence of power from the instrument power supply. This
is accomplished by pulling the ground pins on the BBRAM
and Real Time Clock down below the instrument ground and
collapsed power supply. The circuit senses normal power
availability from the instrument power supply and pulls
the ground pins back near the instrument ground
potential
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Real Time Clock

The Real Time Clock (U1l260) keeps track of the time and
date, which are readable over a four bit bus by the CPU.
The clock and its mode of operation are also settable
over this same bus. A programmable clock output is also
available to the Counter-Timer circuit (Ul1640B on
diagram 12).
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SDI AND ABUS @

The SDI and ABUS circuits on the All Main Processor
board includes Output Ports, the Counter-Timer
Multiplexer, the ON/STANDBY switch, ABUS, SDI, and
beeper circuits.

Output Ports

The Output Ports at U770 are used to control the ABUS,
the Counter-Timer Multiplexer, NMI/EN (power fail
enable), and DISP/EN[NOT] (display enable). U770 uses 3
inputs from the BA bus to control the state of its 8
latches. ‘ "

Counter-Timer Multiplexer

The Counter-Timer Multiplexer sends either the 2 MHz
Clock from the CPU (via U660 on diagram 10) or the Real
Time Clock output from U1260 (diagram 11) to the Counter-
Timer (U520 on diagram 22), as determined by its

assigned output port from U770.

ON/STANBY Switch

Front-panel ON/STANDY switch S60 connects to the power
- supply via the All Main Processor board and AlO Front
- Panel Interface board.

ABUS

The ABUS system consists of Ul1280 and U1380 used
together as an analog multiplexer, a sample and hold
circuit in U1590, and Analog to Digital Converter U1l680.
This circuit is primarily used to make analog
measurements for self test and automatic calibration.

Analog Multiplexer. The two 8xl1 multiplexer IC's are
controlled by the output ports from U770 and select one
of 16 inputs for digitizing. Many of these inputs come
from other circuit boards and are previously
multiplexed.
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Serial Data

Sample and Hold. The muliplexer output is then sampled
by Sample and Hold IC U1590 to provide a solid, steady,
low impedance source necessary for the A/D Converter.

A/D Converter. The A/D Converter converts the
multiplexed signal to an eight or twelve bit digital for
the CPU. The CPU is held off during this conversion by
the Wait State Generator circuit (diagram 10). R1582
provides offset adjustment and R1580 prov1des gain
adjustment.

Interface

Serial Data Interface (SDI) IC Ul760 performs several
circuit functions. It contains an external
microprocessor interface, an Analog Control Voltage
System (ACVS) interface, front-panel knobs interface,
touch panel interface, serial plug-in interface, and
pulse-width modulated outputs for the display and beeper
circuits.

External Microprocessor Inter£ace. The External
Microprocessor Interface is an eight-bit bi-directional
bus with seven control signals.

ACVS Ihterface. The ACVS interface is a serial interface
customized for Controller IC U740 (diagram 18), with
data output signal ACVSDATA, clock input ACVSCLK, and a

'~ three-byte internal buffer.

Front-Panel Knob Interface. The Front-Panel Knob
Interface portion of the SDI IC debounces, decodes, and
moniters with a six digit up/down counter the knob
position of all three front-panel knobs. These position
counters are available for the CPU to read upon demand.

Touch Panel Interface. The Touch Panel Interface section
provides control and timing signals to the touch panel,
and decodes the data coming back. Decoding is
accomplished by storing the data in latches which are
readable by the CPU and correspond to the status of
photodetector pairs (LED and phototransistor) on the
touch panel.
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Serial Plug-In Interface. The Serial Plug-In Interface
section has a special bi-directional serial interface
channel for each of the three plug-in compartments. The
pulse-width modulated outputs are filtered to provide
programmable analog voltages for controlling display
position.

Beeper. The PW5 output is frequency programmable and is
used by the circuit of U980A and Q1880 to drive speaker

LS1890. The speaker circuit is enabled by BEEP EN signal
from U670 (diagram 10). S
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VERTICAL AMPLIFIER (11301) <<>

The Vertical Amplifier circuit selects and amplifies
input signals from the plug-in units under control from
the Realtime Oscilloscope Control System (diagram 15).

Vertical Channel Switch

The Vertical Channel Switch hybrid (U220) uses control
signals from the Realtime Oscilloscope Control System
(U270 on diagram 15) to select vertical signals for
display. The control signals VSl, VS22, VS3, and VS4 are
applied to pins 42, 43, 15, and 16 of the Channel
Sswitch. These signals direct U220 to connect the
selected input signal to the differential output (OUT+,
pin 11 and OUT-, pin 1) according to the logic in the
following table. ;

CHANNEL SELECT TABLE

DISPLAY SIGNAL | —vS1 | -vs2
Left PI

|

1 ]

|_Right PI |
|_Left + Right |

o |
| ]
| |

-Vs3 -Vs4

Counter View
Auto Cal
Readout

] ] |
| I I !
| | ] |
| | l |
| | | |
| | | I
| | l !

-~ lol-lo
I~ i~lelol-
~i~lolelelo
=) ] = .

The Vertical Channel Switch provides additional common
mode and differential outputs for the Left and Center
Plug-In channels. For diagnostics, the common mode
outputs (pins 32 and 21) are multiplexed through U660 to
the ABUS. The negative sides of the differential outputs
at pins 39 and 27 have 50 ohm terminations. The positive
side of the Left signal (pin 40) goes to the Left
Vertical Output BNC on the rear panel. The positive side
of the Right signal (pin 28) drives the Horizontal
Amplifier in XY mode.
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Delay Line

Delay Line DL200 delays vertical deflection signals from
the Channel Switch to the Vertical Amplifier by
approximately 77 ns, allowing time for the Z-Axis and
Sweep circuits to turn on before the CRT beam begins to
deflect vertically. Doing so permits the operator to
view the triggering event. The bridged T-network,
composed of inductors and capacitors built into the
circuit board, corrects phase distortion introduced by
the delay line. T

Dynamic Beam Alignment

The Dynamic Beam Alignment circuit of U600 is a balanced
modulator. Its output at pin 6 is an intensity-dependent
current. Applied to pin 39 of Vertical Output Hybrid
U520, it prevents vertical shifts of the display induced
by the CRT when the intensity varies over a wide range.
Its input at pin 10 is the Spotshift signal from the Q-
Axis output of the Z-Axis hybrid (U720 on diagram 15).
U600 functions as an inverting or non-inverting
amplifier. .

Vertical Dynamic Centering adjustment R600 sets the gain
and polarity of the amplifier. R504, connected between
pins 2 and 3, determines the sensitivity of this
adjustment.

High Speed Schmitt

The differential Counter View signal comes from the
Counter Timer (U720 on diagram 22) through delay line
DL27. A High Speed Schmitt Trigger (U700) squares it up
and level shifts it for application to pins 48 and 13 of
the Vertical Amplifier. An RC network with adjustments
R700, C700, R605, and C710 balances the effects of the
compensation circuit between pins 5 and 8.
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Vertical Output Amplifier

The Vertical Output Amplifier hybrid (U520) receives the
selected vertical signal from the Delay Line at pins 3
and 10 and increases its amplitude to the level required
to drive the CRT deflection plates. The RCL network
between pins 5 and 8 of U520 compensates the signal for
skin-effect losses in the Delay Line.

On Screen Thermals adjustment R570 minimizes thermal
distortion in the Output Amplifier to reduce vertical
jitter in the display readout.

Center adjustment R610 allows correction of offsets in
both the Amplifier hybrid and the CRT.

The differential output signal of the Vertical Amplifier
(OUT+, pin 28 and OUT-, pin 33) drives the vertical
deflection plates of the CRT through L630 and L620. A
hybrid resistor network, including an adjustable portion
for impedance matching, terminates the distributed-
deflection structure of the CRT.

Both the differential and common mode signals are picked
off at the CRT termination for diagnostics and self-cal.
U670B/A converts the differential signal to a single-

ended signal. U660 multiplexes the differential and the

‘common mode signals to the ABUS.

Bandwidth Limiting

Beam Find

' To make the readout character dots more distinct, high

frequency noise is eliminated whenever readout is being
displayed. The RCL networks connecting pin 18 to pin 19
and pin 44 to pin 45, along with capacitors integral to
U520, form filters to 1limit the bandwidth of the
Vertical Amplifier to 20 MHz. BWL(L), an active LO TTL-
compatible signal from ROCS IC U270 on diagram 15, is
connected to pin 16 of U520 to control this function.

While the BEAM FIND button on the front panel is
depressed, an active HI TTL-compatible signal from the
Analog Control Voltage System (diagram 18) is applied to
pin 15 of Amplifier U520. This BEAMFIND signal reduces
the dynamic range of the output, compressing the display
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so that all deflected traces are held within the
vertical limits of the CRT graticule.

Output Protection Circuit

If the output of Vertical Amplifier U520 is short-
circuited or loses its bias, excessive current flows
into pins 30 and 31. Transistors Q650 and Q651 form a
protection circuit against either of these fault
conditions. Its purpose is to lower the voltage on pin
23 of U520. A fraction of this voltage is picked off and
multiplexed through U660 to the ABUS for diagnostics.
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CONTROL S¥YSTEM AND Z AXIS @

8 MHz Oscillator

The 8 MHz oscillator provides the clock signal for the
Realtime Oscilloscope Control System IC (U270) and the

Analog Control Voltage System processor (U740 on
diagram 18). The oscillator consists of Q670 and Q680

connected in an emitter-coupled bistable multivibrator
(Bose oscillator) configuration, with an input through
R684 to dither the clock frequency. Since this
oscillator sets the Display Chop frequency, it must vary
about 8MHz in a psuedo-random fashion to avoid Vertical
Chop synchronization on screen. ‘

The base of transistor Q680 is set at -3.04 V by the
resistor divider R681-R682. Capacitor C680 is used to
decouple the base of Q680. The base of transistor Q670
is controlled by the collector voltage of 0680, so only
one of the two transistors will be conducting at a time.
When Q680 is conducting, the base of Q670 is pulled low
to turn Q670 off. The collector of Q670 will be pulled
high by R671, making the oscillator output high. When
Q0680 is not conducting, the base of Q670 is pulled up.to
ground and turns Q670 on. The collector of Q670 will
then go low, making the oscillator output low.

The dynamic operation of the oscillator is as follows:
At power up, the base of Q680 is set to -3.04 volts and
" the emitters of Q680 and Q670 are pulled toward

- =15 volts. Since both transistors are off, the base of
Q670 is effectively at ground. As the emitters drop
towards -15 volts, Q670 turns on before Q680. The
conduction of Q670 pulls its emitter up, which pulls the
emitter of Q680 up through C681 and keeps Q680 turned
off. This condition constitutes the first of the two
states.

With Q670 holding the voltage at R673 and C681l constant,
C681 begins to charge (through R680) toward -15 volts.
When the voltage at the emitter of Q680 drops one diode
drop below the base, Q680 begins to conduct. and the
voltage at the base of Q670 drops, turning Q670 off.
This condition constitutes the second of the two states.

With Q680 now holding its emitter at a constant voltage,

C681 begins to charge in the opposite direction through

R673. When the voltage at the emitter of Q670 drops one

diode drop below the base, Q670 begins to conduct. When
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Q670 begins to conduct, the emitter of Q680 is pulled up
through C681 along with the emitter of Q670. This rise
in emitter voltage turns Q680 off, allowing the base
voltage of Q670 to rise toward ground and turn Q670 on
harder. The oscillator has now returned to the first of
the bistable states and the emitter of Q680 again starts
its excursion towards -15 volts to repeat the cycle.

Capacitors C671 and C670 and resistor R670 form a
decoupling network for the +5.1 volt power supply. R672
sets the output voltage "low" limit. Inductor L670 and
capacitor C672 provide decoupling for the -15 volt power

supply.

A TTL signal is applied to the base of Q670 through R674
to provide dithering of the oscillator. This input
causes the base voltage to be switched between two
levels in both bistable states, making Q670 turn on
slightly sooner or later in the second state.

Realtime Oscilloscope Control System

The Realtime Oscilloscope Control System (ROCS) is
comprised of ROCS IC U270, 8-bit DAC U630, Programmable
Array Logic IC U581, hex latch U580, and a Holdoff
Oscillator circuit.

The ROCS IC provides the control signals for
coordinating the key elements to create a display on the
instrument's CRT. This activity entails: (1) interaction
with the Main Sweep, providing Sweep Holdoff at the
completion of the sweep, (2) supplying Select signals to
the Vertical Channel Switch, Horizontal Output IC, Main
and Delayed Trigger ICs, Intensity DAC, and Z-Axis IC on
a trace-by-trace basis, (3) supporting the Alternate and
Chop modes of trace display, (4) providing Z-axis
blanking in Display Chop mode, (5) providing signals to
the plug-in units and the Display IC to keep them
synchronized with the ROCS.

Microprocessor Interface. Signals ED7-EDO are an 8-bit
latched-address bi-directional data bus from the SDI IC
on the Main Processor board (diagram 12). The EAV signal
at pin 61 of ROCS IC U270 is pulsed to latch the
information on this bus as an address; the ROCSEL signal
at pin 38 is pulsed to latch the information as data.
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Sweep Control. The SHOA signal at pin 32 of U270
controls the operation of the Main and Delayed Sweeps.
During normal sweep operation, SHOA is asserted by U270
upon the completion of a Main Sweep. A high on SGA(L)
indicates the end of the sweep to U270. SHOA remains
asserted for a time determined by two factors, the rate
of the AHOCLK signal produced by the Holdoff Oscillator
and the speed of the current Main Sweep. A programmable
counter internal to U270 is programmed to release SHOA
only after the correct number of AHOCLK pulses have
occurred. This is to insure that the Main and Delayed
Sweep have sufficient recovery time after they sweep.
The main processor may also assert SHOA through U270 by
asserting an internal bit, allowing it to inhibit the
sweeps when necessary. :

Trace Display and Plug~In Control. ROCS IC U270 contains
a RAM-Based Sequencer used to support trace-by-trace
display of waveforms. The RAM is used as a set of
programmable addressable registers, with each register
containing a full description of a given trace. The
description of a trace includes the vertical and
horizontal components, the Z-Axis intensity, Counter-
Timer control, and Time Base information. In Display Alt
mode, the data from one register is held at the output
pins of U270 until the completion of the Main Sweep.
Then it is changed to the data held by the register at
the next address during holdoff, in preparation for the
display of the next sweep. In Display Chop mode, the
data from the Time Base Control and the MEASTRG1l and

‘*MEASTRGZ‘s;gnals change in this same fashion, but the

remaining signals change at the chop rate of

‘approximately 1MHz.

The blanking circuitry in Programmable Array Logic IC
U581 asserts the ROCSBLANK signal to Z-Axis Hybrid U720
as the switching from one trace to the next takes place.
In either display mode, the RAM in U270 is accessed in a
sequential manner until the last defined trace is
displayed; then the first trace in the sequence is
displayed again. The PICLK signal supplied by U581 is
used to step the plug-in units and Display IC (U440 on
diagram 13) as U270 steps through the display traces.

The POSSYNC (PISYNC) signal supplied by U270
synchronizes the plug-in units and the Display IC as the
first of the traces is displayed by U270. The VSEL and
ASEL signals from U270 to R350 and R354, respectively,
are used to indicate to a plug-in unit that it is being
displayed.
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From the RAM-Based Sequencer, the ROCS provides signals
used to control the Vertical Channel Switch, the
Horizontal Output IC, the Z-Axis Hybrid, the Time Bases,
the Counter-Timer, and the plug-in compartments so that
these circuits work together correctly for the proper
display of traces. The signals from the Horizontal and
Vertical Display Control sections of U270, as well as
the signals from the Z-Axis Control section and CVSELO-2
from the Counter-Timer Control section may be driven
synchronous with the Time Base operation or by a 1 MHz
chop clock derived from the 8MHz oscillator. These two
conditions constitute the Dlsplay Alt and Display Chop
modes, respectively.

The signals from the Time Base Control section and
MEASTRG1 and MEASTRG2 from the Counter-Timer Control
section of U270 change only at the completion of the
Main and Delayed Sweeps, when SHOA is asserted.

Vertical Display Control. Signals VSlinotl through
VS4[not] are used to select the vertical component of a
display. the BWO output is used to turn on vertical
bandwidth limiting in the Vertical Amplifier circuit
(diagram 14). Resistors R165, R470, R471, R472, and R473
slow the edge speed of their associated signals to
minimize crosstalk to neighboring signals.

Counter Timer Control. The CVSELO-CVSEL2 signals select

~a signal from the Counter-Timer for viewing as a trace.

The MEASTRG1 and MEASTRG2 signals indicate to the
Counter-Timer which of the two Delayed Sweeps is
currently running. The CVENABLE signal is used to enable
measurements for Counter-View purposes.

Time Base Control. The Time Base control signals from
U270 are used to control the Triggering Slope (SLPSEL),
the Triggering Level (TLEVSELB), the Delay Reference
(DLYSELA-C), and the Trigger Sources for the Main
(SELOA-SEL2A) and Delayed (SELOB-SEL2B) Time Bases.

Display Control. The DISPRO signal into U270 is from
Display IC U440 (diagram 13) forced U270 to select the
readout source as the Vertical and Horizontal components
of the display. The IRO(L) signal into U270 is also from
the Display IC and is used to force signals IBO-IB7 of
U270 to output data corresponding to the intensified
state of readout display.
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Holdoff Oscillator. The Holdoff Oscillator is a gatable,
voltage-controlled oscillator which produces the AHOCLK
signal periodically while gated on. The period of the
AHOCLK signal is set by the HOADJA input at pin 2 of
U650. Resistors R555, R554, R553, R552, and R542,
transistor Q541, and op amp U650 act as a variable
current source. The current through the emitter of Q541
is mirrored through the emitter of Q540, making the
current in the collector of Q540 a function of the
HOADJA level. The collector current of Q540 produces a
negative-going ramp at C541, which is fed into the
inverting input of comparator U640. The slope of the
ramp, being a function of the collector current of Q540,
is a function of the voltage at HOADJA. U640 is
configured as a fed-back comparator with hysteresis,
using R641 as the feedback element and R632-R640 as the
comparator setpoint divider network. When the ramp
voltage drops to the comparison voltage at pin 2 of
U640, the output of U640 (AHOCLK) goes high. This
increase in output voltage raises the voltage at pin 2
of U640, creating the comparison hysteresis. The AHOCLK
signal is fed through CR550 to the divider network
R556-R550, which then drives the base of Q542. Q542 is
configured as an inverter-buffer with R543 as the
collector pull-up resistor. The assertion of AHOCLK .
turns Q542 on, which turns Q543 on by pulling the base
low. The collector of Q543 is pulled towards +5.1 volts,
which discharges the ramp capacitor C541. Once the
voltage at the collector of Q543 reaches the comparison
voltage at pin 2 of U640, the output of U640 returns to
a low state and restores the comparison point at pin 2
to its previous value. AHOCLK is now low, turning off

Q542 and Q543, so the ramp capacitor is free to charge

again for another cycle.

The free-running oscillator behavior described above may
be gated off by the assertion of RAMPRST from pin 3 of
ROCS IC U270. This signal is used to keep the Holdoff
Oscillator in a reset condition when the AHOCLK is not
needed (during sweep operation). RAMPRST is pulled high
with R551 and is OR'ed into the divider network of
R556-R550 by CR551. The assertion of RAMPRST
consequently causes the ramp capacitor C541 to be
completely discharged in preparation for a holdoff
cycle. This insures that the first pulse present on
AHOCLK following the de-assertion of RAMPRST will occur
after a full transition of the comparison ramp.

PAGE 44

9/24/86

—r —




11301711302

PRELIMINARY THEORY OF OPERATION

Z2-Axis.

Intensity DAC. Bus IB0-IB7 is an 8-bit data bus from
U270 feeding only the Intensity Digital-to-Analog
converter, U630. The data on this bus will change to
correspond to the current horizontal display source at
all times. Each of the four horizontal display sources
(Main Sweep, Delayed Sweep, X deflection, and Readout)
has two associated registers within U270, corresponding
to a "high" and "low" intensity setting; therefore,
there are a total of eight different registers that may
be multiplexed onto the intensity bus. A bit within U270
for each trace may be programmed to select between the

two registers.

Programmable Array Logic. Programmable Array Logic IC
U581 and Hex Latch U580 are used to realign signals to
prevent erroneous displays on screen. U581 is also used
to create CTSYNC and to buffer the DITHER signal before
it is sent to the 8 MHz oscillator. CTSYNC is asserted
during the display of the first in a sequence of traces
and is used to synchronize the Counter-Timer IC (U520 on
diagram 22) to the display of traces. The DITHER signal
is a pseudo-random signal from the Counter-Timer IC used
to dither the 8 MHz oscillator frequency.

Hex Latch The HSA[not] and HSBlnot] signals are used to
select the horizontal component of a display after being
delayed through Hex Latch U580. The HGAINO and HGAIN1
signals are used to select the horizontal gain of a
display, after also being delayed through US580.
Resistors RX102 through RX106 provide delay to match the

"hold time needs of U580, while resistors R571 and R580

slow the edge speed of their associated signals to
minimize crosstalk to neighboring signals.

The BRIGHT signal ouput from U630 is fed to Z-Axis IC
U720 to control the intensity of traces and character
readout. The SIZB signal from U270 is supplied to the
Z-Axis circuitry through Q730 to suppress the display of
a Delayed Sweep or the intensified zone on a Main Sweep.
The ROCSBLANK signal supplied by U581 is used to blank
the CRT beam between traces in Display Chop mode, and to
blank the CRT beam between Sweeps in Display Alt mode.
The ROCSTXY signal from U270 is used to support
Triggered X-Y waveforms in the instrument. When ROCSTXY
is asserted, an X-Y waveform will be displayed only when
the Main Sweep is running.
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ANAIL.OC CONTROL VOLTAGCE SYSTEM

Controller

The Analog Control Voltage System (ACVS) is located on
the Al3 Scope Logic board and provides programmable
voltage sources to replace the function of front-panel
potentiometers and some internal adjustments. A total of
28 programmable voltages are provided, 26 of which have
12 bit resolution and two of which have 14.6 bit
resolution.

The ACVS includes a controller, single chip computer
U740, which drives 12-bit Digital to Analog Converter
(DAC) U750 and four 1x8 analog multlplexers, Ul1080,
ul270, Ul570, and U870.

[which are connected to the sample and hold capacitors
and op amp buffers which drive the acvs outputs.]

U740 controls the ACVS system and receives requests for
voltage changes from the CPU by a two-line serial port.
This serial port is controlled on the All Main Processor
board by SDI IC Ul760 (diagram 12), which buffers all
three bytes of an ACVS channel change request for rapid

‘transfer upon demand. The first of the three bytes

contains the channel number, from 0 to 31, for the

- standard analog channels, 32 for the ABUS control port,

and 33 for the DAC test channel. The second byte
contains the most significant byte of the requested new
value (left justified), and the third byte contains the
least significant bits of the new value. When a new
value is received, a "fast update cycle" is executed to
get the new value on the sample and hold capacitors much
faster than if normal update cycles were used.

Eight of the controller outputs are used as a latch to
control ABUS multiplexers U530 (diagram 19), U1l330
(diagram 16), and Ul1280. This latch is set to the value
of the third byte of the channel change request.

Digital to Analog Converter

The DAC is driven by 12 outputs from Ports 1 and 2 of

Controller U740. The content of those outputs is

determined by the SHDATA signal from the ACVS portion of
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Multiplexers

SDI IC Ul760 (diagram 12), for which the Controller
provides the clock (SHCLK).

The DAC output is buffered with op amp U741 to provide a
lower impedance source for faster updating of the sample
and hold capacitors. ACVS Gain adjustment R854 sets the
voltage swing of the ACVS DELYREF outputs to provide
20,000 points between +1.25 V and -1.25 V.

Receiving a channel 33 DAC Test sets DAC U750 to the
value of the last two bytes and keeps it there while:
suspending the normal refresh cycles. The normal refresh
cycle takes about 900 microseconds to refresh all 32
sample and hold capacitors when the CPU processor is not
actively inputing changes to the ACVS.

The four 1x8 multiplexers essentially form a 1x32
multiplexer that is controlled by U740 and choses which
channel to update or change. When one of the delay
reference (DLYREF) signals is changed, three of these
multiplexers are enabled at the same time to permit a
faster change of the output values.

Sample and Hold Capacitors

The Sample and Hold capacitors on the outputs of the
multiplexer store a given DAC voltage without
significant change for almost 900 microseconds.

Sample and Hold Buffers

The 32 op amp Sample and Hold Buffers help preserve the
high impedance environment for the sample and hold
capacitors and provide adequate drive for the ACVS
outputs. Some outputs have their voltage ranges adjusted
by resistor combinations in the op amp circuits to meet
specialized requirements. Outputs with 14.6-bit
resolution are formed by summing the outputs of three
standard 12-bit resolution channels through weighted
resistors and controller algorithms to adjust each
output within one LSB of each other in order to retain
the monotonic characteristics of the dac. This summing
and additional buffering takes place on the Al4 Timebase
board to reduce noise susceptability.
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+10 V Reference
A +10 V Reference is derived from the +15V1 supply by
U850. The reference is used by the ACVS DAC in the Gain

adjustment and also by the Contol and Z Axis (diagram
15) and High Voltage (diagram 16) circuits.
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11301 /11302 DIAGNOSTICS

TERMS

The following discussion is an overview of the 11301/11302
diagnostic system. The three diagnostic levels and their
modes of communication are described, along with general
hardware conditions dictating their use. Detailed
troubleshooting information is not included.

The following terms are used throughout this section:

Area Area describes a partition of hardware that
deals with a particular function or operation
(e.g., "Touch Panel'").

Block Block generally refers to circuitry within the
boundaries of a circuit board.

Kernel The Kernel includes the processor, ROM, RAM,
and interconnecting bus circuitry required for
the processor to function. Kernel specifically

- excludes Battery Backup RAM, ports, and
external busses.

Routine A Routine is the actual test activity
performed on any given area. A routine will
"generally be the smallest selectable unit for
testing.

LEVEL O: | KERNEL DIAGNOSTICS

Level 0 diagnostics are used to diagnose a dead or wounded
Kernel. The processor cannot execute code correctly with
these types of problems so both hardware and software
troubleshooting aids are provided. The low diagnostic output
at this level 1limits its purpose to getting the Kernel
operational. Once the Kernel is functioning, Level 1 and
Level 2 diagnostics can be used to test the remainder of the
instrument.

PAGE 1

9/22/86




11301/11302 DIAGNOSTICS

Hardware. For a dead kernel, jumpers are provided to force
the processor to continually loop the top memory segment.
This loop is then used for Signature Analysis testing of the
Diagnostic PROM address and control signals.

Software. For a wounded kernel, software in PROM Ul300 and
Ul400 will test the remainder of the Kernel ROM and RAM. If a
fault is detected during this test, an attempt will be made
to display an error code on the front-panel LED's.

LEVEL 1: SELFTEST DIAGINOSTICES

KERNEL

Level 1 consists of Power-Up Diagnostic software routines to
verify instrument functionality prior to or during normal
operation. Once invoked, these routines run automatically
without operator intervention. They are invoked (as a unit)
automatically at power-up, manually via a front-panel menu,
or externally through the RS-232-C and GPIB ports.

VERIFICATION

Verification of the Kernel is'performed in two different
operating conditions, power-up and non power-up (normal).

Power-Up. The instrument's resources may be severely limited
in this mode so diagnostic information will be output in very
simple terms.

+ While the diagnostic tests are running, all LED's on the
front panel are off.

¢« If .a fault is detected, a two-LED code will blink on the
front-panel Major Menu LED's to identify the device in
question. Testing will be halted until any front-panel
button is pressed. The two-LED device codes are given in
the following diagram, where "*" indicates an activated
LED.
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POWER UP FAILURE CODES

DEVICE MAJOR MENU LEDS
(top to bottom)
M

=

TEHQQHTA
mocCcu»e

KHPHPDHACG
KPP CCUOnHUD

DRAM U1900 * : .
DRAM CTRL U1500 e e e o %
RAM Addr & data ~

line shorts X o0 . ..

*

DRAM U1720 C e .. X
DRAM U1820 A
DRAM U1700 ... X
DRAM U1800 .

%
% ¥ % *

ROM Ul1200 .
ROM U1430 .
ROM U1300 . .
ROM U1400 . N

% N % ¥
%

ROM U1100 .
ROM U1330 .
ROM U1000 . o . . .
ROM U1230 . s I

* % ¥ %
%

BBRAM U1130 A . e
BBRAM U900 N

Non Power Up (Normal). In this mode, the instrument has been

through power-up and established that the Kernel is not dead

or seriously wounded. A higher level of diagnostic output can
therefore be used.
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When diagnostics are invoked in non power-up situations, the
tests will run as described in the following Instrument
Verification section.

INSTRUMENT VERIFICATION

Inatrument verlflcatlon dlagnostics are run with a high level
interface which uses all instrument communication facilities
as required.

Power-Up.

While the tests are running, all LED's on the front panel
will be off except during the portlon of the routine that
tests their operation.

If a fault is detected, the instrdment will halt testing and
display the block menu (see Test Menu Examples). The Block
that failed will be highlighted in the menu

when all tests are complete and no faults are detected, the
instrument will power-up normally with the display prompt,
"TEST PASS".

Non Power-Up.

While the diagnostic tests are running, all LED's on the
front panel will be off except during the portion of the
routine that tests their operation.

When all tests are complete and no faults are detected, the
instrument will respond to the invocation source (front
panel, RS232, or GPIB). Non power-up Instrument Verification
may be invoked in the following ways.

Front Panel. Testing is invoked by touching the SELF TEST
entry in the Utility menu.

If Selftest passes, the prompt message "TEST PASS" will be
displayed.

If Selftest fails, the prompt message "TEST FAIL" will be
displayed.

GPIB. Selftest will be invoked by sending the "TEST" command

to the instrument. The normal GPIB communication protocol of
SRQ with status byte will follow when testing is complete.
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If the controller requires more information, it may send the
"TEST?" query and the instrument will return either "TEST
PASS" or "TEST <index>". For more detailed information, see
Extended Diagnostics, RS-232-C, Normal mode.

RS~232-C. The RS-232-C interface is used in the same manner
as the GPIB for Selftest.

LEVEL 2: EXTENDED DIAGNOSTICS

Level 2 diagnostics are used for troubleshooting and consist
of all Level 1 routines as well as many additional routines.
The additional routines include those requiring operator
intervention and those considered too lengthy for the power-
up sequence. Level 2 routines are invoked individually or in
groups by front-panel menu selectlons or external control
(RS-232-C and GPIB).

The fact that these diagnostics may be invoked from nearly
all instrument input/output devices enhances their usefulness
in any troubleshooting situation.

FRONT PANEL

Extended Diagnostic menus are accessed by touching the
EXTENDED DIAGNOSTIC entry in the Utility menu. Front Panel
Diagnostic control is via the touch panel only. The display
will be used for both test menus and test status information.

See Test Menu Examples for typical displays.

Knobs~and buttons are inactive during diagnostic operation
except during the portion of the routine that tests theirx
operation. It must also be noted that display integrity will
be intermittent during testing as some tests will disrupt the
display.

Test Menu Examples
The following examples show how Block and Area menus appear

on the display. The horizontal line numbers, 1 through 16,
are given along the right side of each example.
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BLOCK MENU

line #

|BLOCK=front panel AREA= ROUTINE| 1
| |2
|ALL BLOCKS INDEX FAULTS |3
|processor pass | 4
| front panel M2410 1 | 5
|scope logic pass | 6
| timebase pass 7
jvertical pass | 8
[Left llaxxx pass | 9
{Center llaxxx pass ] 10
|Right plugin R??27272 | 11
| | 12
| | 13
| ; | 14
| on off off off | 15
| VERBOSE LOOP HALT/ERR : RUN | 16

AREA MENU

line #

| BLOCK=front panel AREA=touch panel ROUTINE| 1
|2

|ALL AREAS INDEX FAULTS |3
Jbuttons pass ] 4
|leds pass | S
|knobs pass | 6
| touch panel M2410 1 |7
|photo detector pass | 8
lcalibrator pass I 9
|panel exercise | 10
|test pattern | 11
| | 12
I | 13
| | 14
| on off off off | 15
| VERBOSE LOOP HALT/ERR RUN | 16
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Test Menu Area

The Test Menu Area is located from line 3 to line 14 on the
display. This portion of the screen is used in different ways
by the various menus.

Index Code Convention
Test Index codes are provided by the diagnostics for rapid
identification of a failed test. This code is then used to

reference the appropriate troubleshooting support
documentation. The following conventions are used to provide

instrument family compatibility..
¢+ To allow the mainframe and plug—in units to use index
codes without restrictions, each code is prefaced with
a source ID: M, L, C, or R. .

+ The remaining four-bit index number is a hexidecimal
code.

+ The first heX digit identifies the test BLOCK.
+ The second hex digit identifies the test AREA.
¢ The third hex digit identifies the test ROUTINE.
+ The fourth hex digit may be used by Routines for
additional fault information.
Block & Area Menus

In Block and Area menus, each line on the display is broken
into the three fields:

1) Title 2) Failure Code 3) Failure Count

These fields are located on the display in the positions
shown in Figure 1.

PAGE 17
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< Field 1 > < FPield 2 > < Field 3 >

Figure 1. Block and Area menu fields.

Followling 13 a brlef summary for each field shown in

Figure 1.

Field 1 Field 1 contains Block and Area titles, which are
touch-selectable and become hlghllghted when
touched (selected).

The default selection is at the top of the list
(ALL <tests>)

Field 2 Field 2 is blank prior to a test being run. After
the tests are complete, pass/fail code
information will be displayed.

If no faults are detected, pass is displayed.
ZNNNN (first index code) is printed if faults are
detected. Z will be M for mainframe and L, C, or
R for the appropriate plugin.

2?22?27 is displayed for plug ins or optlons not
installed.

Z---- 1s printed if a test returns NO pass or
fail information.

Field 2 is not touch-selectable and is never
highlighted.

Field 3 A number, nnnnn, is displayed in field 3 to

indicate the number of failures. This field is
not touch-selectable and is never highlighted.

For Block menus, the displayed number indicates
the number of fallures in the Block.

For Area menus, the displayed number indicates
the number of failures in the Area.

PAGE 8
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Routine Menus

Routine menus vary according to the tests to be performed,
but some common points to all routine menus are:

+ Field 1,

the title field,

is the only touch-selectable

field. This field is used to select a routine as in the

Block and Area menus.

Highlighting only occurs in the

title field and indicates selection.

+ Fields 2, 3,

when an error occurs.

If

4, and 6 will indicate the first error

no error occurs, the

information in these fields will be the last test

performed.

+ Field 5 is in decimal radix and contains an
accumulation of all failures recorded by the test.

Although these menus vary~by application, there are four
basic configurations: one for analog tests, two for digital
tests, and one for memory tests. The unique characteristics

for each are given below,

display layout. ‘

along with illustrations showing

Analog Test and Digital Test Menus (Figures 2 and 3):

+ PFields 2,
radix.

3,

and 4 will either be hex or floating point

+ Pield 6'contains an index code with the same format
~ used by the block and area menus.

All Rtns Window
XXXXX YYYYY
<FPield 1 > <F1d2> <F1d4d3>

|
!
|
| tttttttttt
I
|

Read Faults Line 3
ZZZZZ WWWWWW  Znnnn Lines 4
<F1ld4> <F1d5> <F1ldé6>| thru 14

|
|
Index |
|
|
I

¥

Figure 2. Display of Analog Test Menu showing field names

and positions.
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| I

| I

| All Rtns Window Read Faults 1Index | Line 3
| tttttttttt xxxxx yyyyy ZZZZZ WWWWwWW znnnn | Lines 4
| <Field 1 > <KF2 > <KF3 > <F4 > <KF1ld5> <KF6 > | thru 14
| | ¥

Figure 3. Display of Digital Test Menu showing'field names
and positions (used by plug-in diagnostics only).

Mainframe Digital Test Menu (Figure 4):

¢+ Field 2 is a hex radix number indicating the desired
test results.

+ Field 3 is a hex radix number indicating the test
tolerance from the desired value (Field 2).

’ Field 4 is a hex radix number indicating the actual
value read.

| I

I I

J]All Rtns Desired +/- Read Faults Index!Line 3
|[tttttttttt abcdefgh wxyz 01234567 wwwwww znnnniLines 4
|<Field 1 > <KF1ld 2 > <KF3> <KFld 4 > <KF1d5> <KF6 >|thru 14
I | 4

| » I

Figure 4. Display of Mainframe Digital Test Menu showing
field names and positions.
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Memory Test Menu (Figure 5):

¢+ PField 2 is a hex radix number indicating the address of
the test.

+ Field 3 is a hex radix number indicating the desired
value. This is normally the value written

+ Fileld 4 is a hex radix number indicating the actual
value read.

| |

| , w ' l
|All Rtns Address Wrote Read Faults Index|Line 3
jtttttttttt 12345 12345 12345 wwwwww  zZnnnn|Lines 4
|
|
|

<Field 1 > <F2 > <F3 > <KF4 > <F1d5> <KF6 >|thru 14
: : | ¥
I

Figure 5. Display of Memory Test Menu showing field names
and positions.

Test Status Area
The Test Status Area is located at the top and bottom of the
4 display in lines 1, 15, and 16. This portion of the screen is

used consistently by the various diagnostic menus. Figure 6
shows the display location of fields in the Test Status Area.

PAGE 11

9/22/86




11301/11302 DIAGNOSTICS
| BLOCK=front panel AREA=touch panel ROUTINE | Line 1
| <F1 > < Field 2 > <F3> < Field 4 > <F1d 5> |
| |
| |
| |
| |
| |
I I
| l
I |
| |
| |
! ' ~ |
| <F7> <Field 9 > <F11> <F13> |
| on cnt(65535) off w off | Line 15
| _VERBOSE LOQoP HALT/ERR ' RUN | Line 16

<Fld 8>

<F10> <Fld 12> : <F14>

Figure 6. Test Status areas of the display
showing field names and positions.

Following are brief summaries for the display fields shown in

Figure 6.

Field 1 -

Field 2

Field 3

Touching field 1 will cause its contents to
become highlighted and the diagnostic Block menu
to be displayed.

The currently selected Block within the Block
Menu is displayed in field 2. The Block title is
truncated if too long for the field.

Field 2 is not touch-selectable ahd is never
highlighted.

Touching field 3 will cause the selected Block's

diagnostic Area menu to be displayed. If no Block
has been previously selected, the first Block in

the Block menu will be selected and its Area menu
displayed.

PAGE 12
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; Field 4

Field 5

Field 7

Field 8

Field 9

Field 10

When an Area menu is displayed, field 3 will be
highlighted.

The currently selected Area within the Area Menu
is displayed in field 4. The name is truncated itf
too long for the field.

The contents of field 4 are not touch-selectable.

Touching field 5 will cause the selected Area's
diagnostic Routine menu to be displayed. If no
Area has been previously selected, the first Area
in the Area menu will be selected and its Routine
menu displayed. B ‘

NOTE

The Routine Menu may have fields missing until
the test has run.

Field 5 is highlighted when a Routine menu is

displayed.

Field 7 displays the current selection of VERBOSE

; ("on" or "Off").

Field 8 is touch-selectable and causes VERBOSE to

~toggle between on and off.

If the current selection is "on", all test
information is displayed in the Test Menu Area or
output through a port--whichever is applicable.

If the current selection is "off" then NO test
information is displayed or output. This is
useful when using a test as a scope loop.

Field 9 displays the current selection of LOOP
("off" or "cnt nnnnn"). If the count is larger
than 65535, "cnt #***%%" wjill be displayed.

Field 10 is touch-selectable and causes LOOP to
toggle between on and off.

If "off" is displayed, the currently selected
Block Area or Routine will run only once if
executed.
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If "on" is displayed, the currently selected
Block Area or Routine will run repeatedly when
directed to run. The loop count will be displayed
in field 9.

Field 11 Field 11 displays the current selection of
HALT/ERR ("on" or "off").

Field 12 Field 12 is touch-selectable and causes HALT ON
ERROR to toggle between on and off.

If "on" is displayed in field 11, the currently
selected Block, Area, or Routine will stop
running when an error is detected.

If "off" is displayed, the Block, Area, or
Routine will flag the error and permit testing to
continue. :

Field 13 Field 13 displays the current selection of RUN
( "On" or ";Off," ) .

Field 14 Field 14 is touch-selectable and causes RUN to
toggle between on and off. .

If "on" is displayed in field 13, the currently
selected Block, Area, or Routine will run.

If "off" is selected, the currently selected
Block, Area, or Routine will stop.

RS-232-C

The RS-232-C interface may be used in one of two modes for
Extended Diagnostics. The first is Normal (or System) mode,
where the RS-232-C emulates GPIB codes and formats. The
second is Diagnostic Terminal mode, where the RS-232-C is
used to drive a terminal, providing character echo, cursor
control, ect.

Diagnostic Terminal mode provides fully functional
diagnostics to the user while Normal mode will exclude all
interactive testing.

Normal Mode

Normal mode communication emulates GPIB codes and formats.

PAGE 14
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All interactive tests have been excluded from Normal

operation mode;

therefore, a method of aborting a test in

progress 1s not provided.

The following syntax is used in Normal mode:

TEST

TEST

TEST

TEST

TEST

TEST

TEST

TERMINAL

LEFT
CENTER
RIGHT

EXTENDED

n¢id><index>"

Redirects diagnostics menus to the
RS-232-C interface.

Selftest of complete mainframe and
plug-in unit combination. (Halt on
Error)

Extended test of Left plug—in unit.
(Non Halt on Error)

Extended test of Center plug-in unit.
(Non Halt on Error)

- Extended test of Right plug-in unit.

(Non Halt on Error)

Extended test of complete instrument.
(Non Halt on Error)

‘Extended test will be attempted on

the indicated test index.

<id> = M,L,C, or R for Mainframe,
Left, Center, or Right.

<index> = {hex string}

EXAMPLES:

TEST will perform system selftest
(Halt on Error).

TEST EXTENDED will perform Mainframe
Extended test (NO Halt on Error).

TEST "M2410" will perform the single
mainframe test indexed by 2410.
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TEST? With this query, one of two ASCII
strings will be returned:

either TEST PASS or...

TEST "M<index>","L<index>","C<index>",
"R<index>"

Index numbers are in the order of
oCccurrences,

EXAMPLE:

TEST "M2345","M2352","M4510","L1234",
"R1234"

Diagnostic Terminal Mode

Diagnostic Terminal mode is the primary diagnostic I/0O method
used by a service technician. :

The diagnostic test menus will be displayed on the terminal
as they appear on the instrument display. Menu selections are
made with the terminal keyboard to simulate display touches.

Terminal Interface. The Terminal Interface uses the
ANSI X3.64 standard for cursor control.

Command Language. A parallel function of the menu Test Status
Area is required through the RS-232-C interface for

Diagnostic Terminal mode. The following command language
provides that function.

Invocation Command
TEST TERMINAL Switches the RS-232-C interface to

Diagnostic Terminal mode and places the
instrument in Extended Test mode.

PAGE 16
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Terminal Diagnostic Commands

Blb Equivalent to touching the BLOCK field on
the display menu.

Ala Equivalent to touching the AREA field on
the display menu.

Rlr Equivalent to touching the ROUTINE field on
the display menu. '

Ll Equivalent to touching the LOOP field in
the status area.

Viv : Equivalent to touching the VERBOSE field in
the status area.

Hlh Equivalent to touching the HALT/ERROR field
in the status area.

Sls 'Equivalent to touching the START/STOP field
in the status area.

E : Equivalent to touching the front-panel
' UTILITY major menu button and takes the
instrument out of Extended Test mode.

Ulu Equivalent to sliding your finger UP the
Left side of the display's test selection
list.

D|d Equivalent to sliding your finger DOWN the
Left side of the display's test selection
list.

GPIB
GPIB communication is identical to that of the RS§-232-C
interface operating in Normal mode.
Menu Test Entries
The following test lists are shown as they appear in the
indicated display menus.
PAGE 17
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Block Menu

1. All Blocks
2. Processor

3. Front Panel
4, Scope Logic
5. Timebase

6. Vertical

7. MFP Self Cal
8. Left Plugin
9. Right Plugln
10. Aux Plugin

Processor Area Menu

1. All Areas

Ram/Rom

. SDI

. NonVolatile Mem

.. I1/0 Devices

; A/D Converter
7. Voltage Control
8. FPanel Control
9. Display Memory

10. Display Control

1ll. Trace Position

12. Storage Supply

oW WN

Front Panel Area Menu

1. All Areas

2. Buttons

3. Leds

4. Knobs

5. Touch Panel

6. Beam Detector
7. FP Calibrator

Scope Logic Area Menu

1. All Areas

2. Rocs

3. Acvs

4, Cal Volt Retf
5. Z Axis
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Timebase Area Menu

Vertical Area Menu

PRy S

HWOUoOJoOUMdWwWN R

O .

All Areas
Horizontal Mode
Triggers

Main Trigger
Dly Trigger
Sweeps

Main Sweep
Delayed Sweep
Horizontal Amp
Counter Timer

. All Areas

Vertical Ch Sw
Vertical Amp

Vertical System

Left/Center/Right Plugin area Menus

1. All Areas
2.

ooooooo
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CORRECTIVE MaIMNTERORCE

Corrective maintenance consists of component replacement and
instrument repair,. Special technigues required to replace components
in the 11341 Oscilloscope mainframe are given hers.

CONTENTS

The following instructions and disassembly proceduwress will
e covered in this section:

Fower Supply Voltage Hazard
Belected Components Criteria Table
Obtaining Feplacement FParts
Boldering Technigques

Tonls Required

REMOVING AND REPLACING PARTS

Fower Supply Removal

fpocess to Components in the Fowsr Supply
Farm HMotor Removal

Cathode-ray tube Removal

Cathode-ray tube Replacement

Lithium Battery Handling and Disposal

CIRCUIT BOARD REMDVAL

Al PLUG IM. INTERFACE ROARD

AE LINE INVERTER BOARD

A CONTROL RECTIFIER ROARD

A4 REGUL.ATOR BOARD

AT BOTTOM FRONT FAMEL RBOARD

7 TOUCH FANEL BOARD

~Y CENTER FRONT PANEL RBOARD

A9 TOF FRONT FANEL BOARD

Al FRONT FANEL INTERFACE ROARD
ALl MAIN FROCESSOR BOARD

ALE VERTICAL BOARD

G173 SCOME LOGIE BOARD

SRR TIME BASE BROMARD

L5 DOUNTER TIMER REFERENCE BQARD (OFPTIONALD
Ml T FLLAYED BOARD
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Front Fanel Module Removal

SliE and G817 Encoder Removal
Rear Fanel Flate Removal

Semniconductors

Interconnecting Fins

Cosdial ~Type End-lead Connectors
Circuwit Board Fins
Circuit Bosrd Fin Sockets

Multi-Fin Connectors

Arrangement of Pins in Multimpiﬁ
Delay Line Removal

Implosion Shield Removal
Graticule Light Hulﬁ%kﬁmmmyaL
Flug=—In Int@r#aceyﬁmnhéctmréﬁ
Fower Tran%%of@wkkRemdyal
Arcing Frmvéﬁtibn

Line Fuse Remm?al

Adjustment After Repair

FaGE 2

Connectors
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FOWER SUFFL Y YOLTAaGE HAaZaRD

I+ vou must work inside the powsr supply with powsr applied, be
careful to not touch any metal part on the A Line Inverter Bosrd.

The metal frame of the power supply chassis itself should b safe to
touch. However, & live circuit could short to the chassis, under
certain conditions, and then the chassis would be dangerous to handle.

WARNING

All metal components, including any metal-faced ones, on the AZ
Line Inverter Board should be considered hazardous. This is bhecauss
these componsnts are at the AC line voltage potential.

Always remove the line power cord before any disassembly is
begun. ‘

A electric-shock hazard exists when the L1381 is not grounded. Do
not remnove the ground wire (green-vellow) which connects the power
supply chassis to the mainframe.

Hanually discharge the line storage capacitors on the 8Z Lipe
Inpverter Board before beginrning any work inside the power
supply. See the "MAccess to Components in the Fower Supply”
pracedure, in this section.
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SELECTED COMFOMENTS CRITERIAS TaeELE
The MAL2 Vertical Board has L3268, a selected component. Tts paet

riumb e ol LEE S7 7@, The part numbers of the components to replaces
it oare 1@E-@E7E-GE o 1@8-@3997--@d, No other circuit boards in the
11381 have selected components.
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OETASINMNINMG FRFEFLACEMERMNT FARTS

All slectrical and mechanical part replacements for the 1 1 can be
obtained through vow Tektronis Field Office or repr arrtatl v,
However, many of the standard electronic components can be abtained
locally in less time than is reguirecd to order them from Tekteonisx,
Inc. Before puwrchasing or ardering replacement parts, check the parts
list for value, tolerance, rating and description.

H

NOTE

When selecting replacepent parts, remepber that the size and shaps of
& compponent may af fect its performance in the instrumsnt. &1l
replacepent parés should be Jdirect replecepents uanless you know &
different component will not adwversely affect inpstrument psriformance.

SPECIAL PARTS

Some parts are manufactured or selected by Tektromix, Inc., to
satisfy particuwlar requirements. Some are manufactured for Tekhronix,
Imce, to satisfy ow specitications. Most of the mechanical pa-ts
wsed in this instrument have been manuwfactuwred by Tektronix, Inc. To
determineg manufacturer of parts, refer to Farts List, Cross Iodess
Mfr. Code Number to Manafactwer (see Volume 11, Diagrams and
Lists).

ORDERING PARTS

When ordering replacement partes from Telktronix, Inc., include the
following information:

1o Instrument type.
2. Instrument serial number.

Fe A description of the part (if electrical, include circuwit number).

do. Tektronix Fart Namber.
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SOLDERIRMG TECHRMIGQUES

WARNING

To aueid electric-shock harard and instrupent damage, disconnesd dhe
instrument Frop ity power source before soldering.

The reliability and accwracy of the 113481 can be maintained only if
proper soldering technigques are used when repairing o- replacing
[t s .

The desoldering and removal of parts is especially critical and
ghould be done only with an anti-static vacuum soldér ewtractor
preferably one approved by a Tektronix, Inc., Service Center

Use wire solder with rosin core, &3% tin, I7% lead. Contact vouwr
local Tektronix, Inc., representative or field office for approved
golders. :

All circuit boards used in the 113@d1 are multi-layer, with

the exception of the Al1lS Counter/Timer Option Board. Conductive
paths between the top and bobttom lavers may connect with one or any
number of inner lavers. IF this inner conductive path is broken ( i
mainly to poor soldering practices), the board is unusable and
be replacecd. Damage can void warranty.

CAUTION

nly an expeprienced maintenance person, proficient in the wuxe of

L
wacuun~types Jdesoldering equipment, showld attenpt repeir of any bosed
In this iInstrupent.

Whern soldering on cirewit boards or small wiring, wuse only & 15-watt
pencil type soldering iron. A higher wattage soldering iron can cause
the etched circuit wiring to separate from the board base material.
It can also melt the inswlation from small wiring. Alwavs keep the

soldering-—iron tip properly tinned to enswe the best heat btransfer
to the salder joint. Apply only enough heat fto make a good solder
joint. To protect heat-sensitive components, hold the componsnt lead

with a pair of long-nose pliers between the component body and the
solder joint.

The following technique should be used to replace components on
the circuit boards.

Touwch the tip of the vacuum desoldering tool directly to the solcder
te be remaoved.
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CAUTION

Excessive heat can cause the etched circuit wiring to separate from
the board hase material.

Never allow the solder extractor to remain on the board for more than
three (Z) seconds. Solder wick, spring—actuated or squeeze—hulhb
solder suckers, and heat blocks for multi-pin components must not

be used. Damage can void warranty.
NOTE

Machipe insertion of sowme compornents places & bend In both of the
leads. These bent leads hold the component in position during &
flow-solder manufacturing process which solders all of the components

&t once. Some components are difficult to remove due to their

bent leads. To make removal of machine-inserted components easier,

tirst remove the solder from the joint. Then straighten the leads of the
components on the back of the circuit board, using a small

screwdriver or pliers. Next remove the component.

When removing multi-pin components, do not heat adjacent
conductors consecutively (see Fig. 6107-301). Pause a moment
to allow the circuit board to cool before proceeding to the
next pin.

3 ) 14 3 O 113

7 5 10 70 1 10

1 7 6 10 76
15 1 2 4 N 2

4 M 13 8 O [ 9

8 N 9 120 sli]

12 Bs 14 7] =)

16 D 1

16-PIN 14-PIN

FIGURE 61087-391. RECOMMENDED DESOLDERING SEQRUENCE.
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Band the leads of the replacement components to fit the holes in the
circuit board. Insert the leads into the holes in the board, or &s
priginally positioned.

Touwch the iron to the connection and apply enouwgh solder to make &
firm solder joint.

Cut off any excess lead protruding through the board.
Clean the areas around the solder connection with a flud-ramoving

solvent. Be careful not to remove the information printed om thes
circuit board.

CAUTION

Refore cleaning around BYPCON connectors, read $he inxdructions about
them. See the “Gepiconductors” proceduars, in this section.
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Furpose

Circuit Board
Removal Tools

Optional
Tools

TABLE 3-1

REFERENCE FOR SUPPORT ITEMS

ITtem

Straight-slot screwdriver,large

Torxs sorewdriver, No.7

Towrx screwdriver, MNo.d

Toes sorewdriver, Mo, ld

Torx screwdriver, Nao.ld

Allen wrench, 1/716"
Mutderiver, 3/1&6"

Mutdriver, 1/74"

Mutdriver, S/714"

Nutdriver, 7/1&6"

Flisrs, needle-nose ‘
Fliers, diagonal side-cutters
Soldering iron,  13W

Vacuum solder extractor,
anti-static iy

Torque wrench, @18 inch pound
Imange

Fesistor, shorting

(e Fig. &1@7-347)

Flashlight, penlight size

oy,
Fescy

FacE 9

L.ocation

Removing
sl

Fepl acing
Fap b,
Ciyrowit
Beoar ol s

Remosvirng and
Replacing
Farte,

sirowit Boards
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FREMOWVING anhDdD REFLACIRMNG FARTS

WARNING

To avoid electric-shock herard and instrumpent damage, always
disconnect the instrument from 1ts power source before removing
or replacing components or plug-in units. ‘

The sxploded-view drawings associated with the Feplaceabls Msohanios
Farts List (sse Section 12 of Volwnse 111, Diagrams and Farts L
may be helpful in the removal or disassembly of dndivicdual componsnbts
o subassenbl les.

The top and/or bottom cover will need to be removed for most repalrs.
These covers fit tightly around the chassis and sometimes will stick.

They may have to be pried off.

A small cover fits over the access hole on the side of the plug in
compartment. This access hole is for positioning wire cables inside
the mainframe. A tory screw secures this cover.

Whenever a specific area is mentioned (such as the right side), {
it will usually be in reference to the front of the 113@1. I+

another reterence is intended, it will be so described, such as bthe ladt
side as facing the rear.

NOTE

Refer to the “Odjustment After Repair’ procedure, &t the end of this
section.

.
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FOWER SUFFLY REMOWVS

The powsr supply can be slid out of the resrr of the 11381 for
maintenance and troubleshooting. It may also be removed to gain
hetter access to the &1 Flug-In Interface Beoard, the a2 Line Inverter
Board, the &% Control Rectifier Board or the A4 Regulator Board.

T remove the power supply from the mainframe, procesd as follows:

W Twrn the mainframe on ite left side (as facing the resr pansl).
The power supply will now be at the bottom of the instrumsnt.

w Femnove the eight Torx scorews that secuwre the pmwmw gLl oy
Fige &LE7-5E32) . i




e R

Corrective Maintenance
113@1 71 Lmen e

FIGURE 6107-302. SCREWS THAT SECURE THE POWER SUPPLY
AND REAR PLATE. ‘
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w Carefully pull the power supply part way out of the mainframe.
stop before the wires to the AZ Control Rectifier Board commectors

CAUTION

Excesyive pulling on the power supply bevond this point mav damage
CONNEStor pins.

i The wires showld be long enowgh to permit the powear supply to be
partially remaved from bthe mainframe wilthout disconnecting any wire
connectors.

NOTE

Rt

Bhould disconnecting any wires pbe necessary, record their location.
This will help vou to replace thew correctly. See Fig., GI187-385.
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g

FIBURE 6197-303.

BOTTOM VIEW OF A3 CONTROL RECTIFIER

BOARD SHOWING CONNECTOR LOCATIONS.
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# Do not remove the chassis ground (green-vellow) wire. It showuld
stay attached betwesn the power supply and the maintrame.

The power supply may now be removed from the mainframe. First remove
the wire connectors from their pins on the A% Control Rectilfier

Board. Depending on the repair work to be done, it may be appropeiate
to set both the detached powsr supply and the mainframe right side up.
W To apply power, attach the AJC. power cord to the power plug
receptaclea.

NOTE

Fhe Fan will revolwve slighdly slower than normpal when $he instramesnid
is connected this way.

This connection will allow troubleshooting the power supply and/or
power-ralated problems in the mainframea.

NOTE
Before removing any oF the powsr supply covers, resd the warnings

the “Hoocesxs to Components dn the Powsr Supplyv? proceduare of thix

FECEion.

To replace the powesr supply follow the previous proceduarse in reverss
o der. x

NOTE

Check that the plastic cable protector a«long the left resr side
{facing the wrear?) ix out of the way. It showld lie Flat against the
side. There fv a hole nekr ity rounded point (towsrds the rear) that
Fits over a pep nut. Align thix hole before peinstalling the power
supply.,

#lign the metal guidesr on the top of the power supply with the
plastic groowves inside The wupper part of the opening in the
DERINTrame .

Be careful nol o pinch any wires op interconnecting cables while
reinstalling the powsr supply.

Feplace the sight tory screws into the rear plate and tighten themn
el v
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ACCESS TO COMPORMNERTS
IN THE FOWER SUFFPLY

To raeach the components inside the power supply chassis for
maintenance o repair, use the following procedures

WARNING

Gisconpect the 11331 from the power source. Rllow the line
storage capacitors to discharge before removing any cover fromw
the power supply. lUnless they are manuwally discharged, bthese
capacitors remain charged with a high do voltage for o several minubes
after the line power is disconnected. 8 warning-indicator

(neon bulb) located on the AZ Line Inverter Board flashes when

this stored voltage exceeds about 30 volts. Do not remove the

power supply covers while this light is flashing.

1. Remove the power supply as previously described,
a. Disconnect the A.C. power cord before proceeding.
 To reach the A2 Line Inverter bosrd, first remove the protective

-
cover from the power supply chassis. This is done by removing the
fowr screws secuwring the cover.

5
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a. Carefully slide the protective cover off the power supply chassis.

bo The A2 Ling Irnverter Bosrcd is now accessible for mainternances or
repair. Howsver, i+ the 11331 is to be operated with the cover
ramaved, hesd thiss

WARNING

A1l metal components on the A2 Line Inverter Board should be
considered hazardous.

Such components remain at the AL line voltage potential.

Once the power cord has been disconnected, manually discharge
the line storage capacitors. See Fig. &LE7-3#8b. .

c. Before starting maintenance or taking resistance measurement
manually discharge the line storage capacitors (CREF, OE2E, 051
CEEB) as follows: '

arcl

#® FRemove the protective cover as previously described.

i Locate the line storage capacitors on the A2 Line Invert
Flace & 1@ ahlm, 4@E8 volt, l-watt insulated resistor in pars
with RZ224 (478 kohm) to discharge these capacitors, see Fig. &18°

{4

For an example of this shorting resistor, sse Fig. &1@7-387.
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100- 200 OHM, 400N, t W
INSWATED RESISTOR

P
o~

-1 0000000000

; C5" / ‘
0o '
Cr

NEoN BULB (Ds6d0)
FLASHES WHEN MaRE THAN
80 VOLTS ARE PRESENT

FIGURE 6197-306. A2 LINE INVERTER BOARD SHOWING HOW TO MANUALLY
DISCHARGE LINE STORAGE CAPACITORS ACROSS R220.
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NOT AVATLABLE AT THIS TIME.

FIGURE 6187-307. SHORTING RESISTOR USED TO DISCHARGE LINE
STORAGE CAPACITORS ACROSS R224.
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F. To replace the power supply protective cover, follow the ramoval
procedure in reverse order.

4. To reach the line voltage circuitry (Frincipal Powsr Switch, Line
Voltage Belector, fuseholder, etc.), procesd as follows:

a. Remove the two long screws from the right side of the fan housing
(as tacing the rear panel).

b, Remove the screw above and left of the Principal Power switobh.
Then remove the scorew below and left of the power plug receptacles
{the one closest to the left edge). ;

c. Follow step 3 of the A2 Line Inverter Board Removal proceduwses, in
this section. S

W Remove the overall cover from the pmwaﬁ‘ﬁupply by lifting it off.

d. To replace the overall cover, reverse this procedurs.

i)

. Complete access to the AS Control Fectifier Rosard or to the A2
Line Inverter Board may be obtained by +following the procedures to
remove these boards. Bee "Circuit Board Removal® in this ot

&. Feplace the power supply as previously described.

NOTE

Cheok that no wires contact the fan blades.
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Faid MOTOR FHFEEMOYW S0
Femove and replace the famn notor as follows:

1w Mark the top of the fan motor housing. (It reassembles only one
way) . Femove the four scorews holding the assembly together.

# Mold the housing as the last screws are removed.

oy

2o Beparate the grill and the houwsing from the motoe.
Ze Remove the two wires at their motor connections.

# Note that the red wire is (4) and the brown wire is (—).
4., Remove the +an motor.
NOTE

Qfgervs the position Iin which the potor wes mounted. Replace 16 the
FRWE Wway, or the fan wires miy noé reaach.

o

Se To replace the fan motor, reverse the order of removal.
# Do not pinch the wires under the fan housing.

# Tighten screws secwely. Erase the mark from the top of the
frousing.

w Checlk that no wires contact the fan blades.




Corrective Maintenance
N v A A 372 ) FaEE 28

CaTHODE—FRAY TUuUEE REMOWAaL

Femove the cathode-ray tube as followss

WARNING

The crt may retain a dangerous (28 kU) charge. Before removing
the crt, the anode must be fully discharged. Short the anode
lead to the chassis. Hait zpproximately tep minutes and again
firmly short this lead to the chassis. Then, remove the ocrt.

scattering of glass fragments (doplosion). Frotective clothing and
safety glasses showld be worn. Avoid striking the crt on any obisct
which might cause it to crack or dimplods. :

When storing a crt, place it ih a protective carton. Otherwise, st
it face down in a protected location. Be certain it is on a smooth
suwrface with a soft mat under the crt faceplate.

1. Position the 113@1 with its right side down, as facing
the front. Femove its top and bottom covers. Remove the access
hole cover from the inner side of the plug in compartment.

2. Remove the six screws from the rear panel plate. Allow the plate
to hang from its wires as shown in Fig. &187-I349.,

a. Protect the surfaces underneath the plate from scratches.
F. loosen the four screws (do not remove) on the crt rear retaining
ring. See Fig. 6187349,

a. Remove the clear plastic protective cover {rom over the left rear
ey

corner of the ALT Scope Logic Board. See Fig. &LE7-327,
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NOT AVATILARBLE AT THIS TIME.

FIGURE 6107-3@9. REAR VIEW OF CRT AND INSIDE VIEW OF REAR PANEL.
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. FRemove the J33 connector from the latter area.
4. Open the clasp on the cable retainer which holds the JEI cable,
the ancade lead, and the crt base-pin socket cables.
a. Remove the JEI cable and the anode lead from the cable retainer.
b Remove the anocde lead from its kevhole recess. The recess s part
of the ort support just below the crt base-pin socket.

WARNING

The crt anode voltage is ZOkV. Ground the anode to the chassis
to discharge any stored charge remaining in the crt.

Hait ten minutes and ground the anode lead again.
S. Disconnect the anode lead from its holder. Grouwnd the anode to the
chassis, as in the preceding instructions.

d. Disconnect the ort haﬁ&mpin socket. Install a protective cap over
the pinsg. : ‘

7. FRemove the A7 Touch Fanel Roard, which retains the crt. Refer to
"Circuit Board Removal ! procedures in this section.

a. Leave the AS Battom Front Panel Board and the encoder knaobs
attached when removing the Touch Panel Board.

a. Discmnnectlall giv crt neck pin leads +trom the ort. Use care to
avoid damaging the neck pins.

a. Two leads connect to the ALR Vertical Board.

be Two leads connect to the passive network {(ort termination res.l.

c. Two leads connect to the Al4d Time Hase Board.
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Fa. Remove the ort by sliding it slowly through the front. Cheok that
the anode lead and the J33 cable are trailing the art.

Aa. Guide the base-pin socket as far owtward as possible.
e Full the anode lead and the JI53 cable through the grommet inside
the crt shiald.
NOTE
The rubber pads iIn the front castipng (at the corners of the crt

faceplate?) may fall out. Reinstall them i+ necessary. Ses Fig.
HLET7-E11. LY \




Corrective Maintenance
I A I e FaGE 2H

CAaATHODE—FRAY TUEE REFLACEMERT
NOTE

Aefore replacing the ort, check that the grid scale nunbers gre on
the Left and the “"Tek” logo isx on the right of the faceplate,

Feplace the cathode-ray tube as follows:
1o Route the anode lead and the J53 cable throughith@ orommet (at the
Botton inside right of the crt shielcd)., Push the ot into place while
routing the cables. See Fig. 6187311, -

NOTE

Aull the cables through the rear of the 11381 so that they do not
tangle inside the crt shield.

The base-pin socket may need $o be poved around to Insert the ori
hase into the retaining ring. !

.
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e

NOT AVATLABLE AT THIS TIME.

FIG. 6197-311. FRONT VIEW OF NECK OF CRT INSIDE CRT SHIELD.
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. Reinstall the Touch Fanel. Use the procedure to replace the @7
Touech Fanel Board, in the Circwit Bosard Removal section.

CAUTION
Tighten the Crt Scale Cover screws only with a diagonal method.
D0 NOT TIGHTEN IN A CLOCKWISE DIRECTION. The latter will damage
the corner of the crt faceplate.
Fer dinstructions on this diagonal mwﬁhmdy raacd the PCAUTION" rnotics
ligted at the end of the A7 Touch Fanel Bosrd Removal (&nd
Feplacement) procedure, in this section. ' :

NOTE

Check thet the impplosion shield and the lens Frame are correctly
Feated. Ly y

Position the instrument on‘its*right'sidé, a5 facing the front.

Ee Reconnect all six crt ﬁéﬁk pih;imadﬁ" Do not bend the neck @pins. 2
4o Tighten the fouw screws around the ort rear retaining ring.

a. Remove the pFDt$¢tive_uép and reinstall the crt base-pin socket,

b. Reinstall the anode lead and the J3% cable into the cable retainer.

See Fig. 61@7-1d9. Close the retainer’s clasp.

5, Foute the J5% cable through the middle grommet. Dress the J53
r o

cahle along the edge of the ALY Scope logic RBosrd.
a. Reconnect the J32 connector to the Scope Logic Board.

. Reinstall the clear plastic protective cover.

b. Before reconnecting the anode lead, read this:
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CAUTION

The anode lead may require greasing before it is reconnected.
The reason for applving gresse 18 to prevent the anode lead from
gticking inside its holder.

The rule of thumb iss

Lo I both the crt and the multiplier assembly have been replaced,
apply the grease. o

oo 04 only one or the other part is replaced, grease should not be
MECEESRITY .

If the anode lead should stick inside the holder, the lead can
be removed. However, doing so will be difficult and may prove
Mazardous.

To remove a stuck anode lead, proceed as follows:
Allow sufficient time to elapse for the 20kV anode charge to bleed
off. Then, wusing the thumb and fingertips, slowly work the end of the
ol der from the lead.

WARNING
This process can be dangerous if a charge still remains on the
anode. By removing the lead & portion at a time, it couwld suddenly
emerge without warning and become harardous to yvouwr health!
a. If grease is required, use General Electric’s "Silicane
Lubricating Grease". The Tektromix Fart Number for this gresse is
(i3 iED Gy o B9 57 3810
. Gresse the anode lead lightly.
c. Feconnect the anode lead to its holder.
7. FPut the anode lead and holder into the keyvhole-shaped recess. S

Figa. &1@7-38%9. (The anade lead and holder fit into the round hole
while the cable fits into the slot alongsicde it).
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8. Check that all cables are placed inside the grommets.

@o Cheock that a&ll peltols connectors (inside the reas panel plate)d

are connected to their BNMCO sockets.

F. Replace the resar panel plate. Reinstall and tighten all six scorews,

lé, Reinstall the access hole cover on the side of the plug in
compartment. Securse 1t with & tory screw. ‘

1o Feplace the top sand botton covers.

&o Bet the instrument right side up.
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LITHIUM EATTERY HARMDL IR aND DISFFOS~Aa0

A Ldthiwm battery (BTLI9@) i mounted on the &11 Main Processor

Board, See Fig. &LH7-~E2E.

NOTE
Heoord She polarity before repowving the balierv.

Femove the batltery by grasping it bebtweean the thumbk and index Finger.
Full the battery straight upwards from ite mounting bracket.

These batteries regquire special hamdling for disposal.

¢

WARNING

To avoid personal Injury, ohseprve proper procedures For bandling and
disposal of Lithium batésrier, Improper handling mey cause

fire, explosion, or severe burns. Do not recharge, crush,
disassepble, or heat the battery above 212 degrees F, 188

degreesx £_ Iincinerate, or expose contents of the bLHatterv to

water. ‘ ~

Rispose of battery in accordance with local, state and federal
regulations. ;

Typicallyg‘gmall ppurantities (less than 28) can be satfely disposed of
with ordinary garbage in a sanitary landfill.

arger quantities must be sent by surface transport to a MHazardous
Waste Disposal facility. The batteries should be individually
packaged to prevent shorting. Fack them in a stwdy container that is
clearly labeled, "Lithium Batteries--D0 NOT OFEN",

Feinstall the new Lithium battery by reversing the order of removal .
Observe that the (+) polarity on the replacement battery agrees with
the +) marlk on the circuit board.
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CIRCUIT EBEOASRD FRFErMOWVASLL

Most of the circuit boards used in the 113@1 Oscilloscope are
multi-layer. (The only single-laver circuit beoard is the Counter/
Timer Option Board) . Conductive paths betwsen the top and bottom
may cornmect with one or any number of inner layvers. I+ this innere le
conductive path ig broken (dus mainly to poor soldering practiossi,
the board is unusable and must be replaced. Damage can void
warranty.

It & circuwit bosrd s damaged beyond repair, replace the entirs

module. Fart numbers are given in Volume 111, Section 16, Replaceable
Electrical FParts. ‘

Component grid locator and circuit beoard locator illustrations ars
shown on the pages facing each schematic diagram in that sectiaon.

All of the circuit boards in the 11301 are mounted on the
chassis. Fin connectors are used for elactrical interconnection wibth
chassis-mounted components and other circult boards.

CAUTION 4 {
After removing & circuit board from the instrument, place it
static charge damage to the integrated circuits and/or related circuitery.
Some parts mounted on a board must be retained for use with the new

module. These parts might include interconnecting plugs. support
posts, and some wiring.

NOTE

Refer o bthe Adjustmpent Hfter Repair Procedure, in thix section.

¥
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Al FLusSs I IMTERFFACE EBEOSRD
Femove and replace the AL Flug In Interface Bosrd as followss
Lo Bet the 11381 right side up. Remove its top cover.

il

2. Femove the plug in units.

. Remove the nine tory screws securing the interface connector
receptacles to the chassis., See Fig. &L187-312.

4. Discornmnect all comnectors from the ALl Main Frocessor Board. See
Fig., &I@7-53E8, Record their index triangles and locations so that the
cornnectors can be correctly replaced. ‘ ‘

a., Remove the five board-retaining tory screws.

. Remove the mounting posts from the RS-232 and GFIR connectors on
the rear panel. Move the plastic cable protector flange off the right
side of the chassis. 5 Tl

. Gently remove the A1l Main Processor Board by lifting it.

NOTE
The J98 ipterconnecting ping from the A Plug In Interface Board hold
the board Ffirply. Lift the board carefuallyv so that neither thir
connpector nor the Mein Processor Board sre damaged.
A plasfic pin gaidé covers the Plug In Interface connector

underneath the Main Processor Board. Thisg guide may come off
when the board is removed. Replace the pin gulde if it doess.

3. Remove the Power Supply. See the "Fower Supply Removal " procadors
in this section.

a. Remove the connectors (except for J81) from the AT Control
Rectitisar Board.
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NOT AUAK‘L-RBLE AT THRIS TimeE

FIGURE 6197-312. SHOWING LOCATION OF THE NINE SCREWS
(FASTENING A1 TO THE CHASSIS), RECEFTACLES, AND RAILS. -
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NOTE

Record the locationy of the connectors to replace thep correctly.

b. Disconnect the J37 connector from the &4 Regulator Board, See
Figure &LE7-218. :

NOTE

I¥ the (optional ) RIS Counter/Tinerr Referepce Beoard iz installed,
the I8 connector needs to be removed. (mmw &zgur@ & BT F 8

. Remove the two torx screws from the meEtal heatsink at the rear of
the hoard. There are holes provided 1n the Chm%ﬁlng across from these
sorews to insert a scorewdriver.

NOTE

The Regulator Board iz now unifastensed Ffrom the chassis. Howsver, It
#6ill repains connected o €he Plug In Interface Board.

be Carefully diﬁcwnhmat the J9% and J96 interconnecting pins from bthe
Flug In Interface Board by pulling the Regulator Board towards the
=Tl '

«. Remove the A4 Regulator Board.

7. Fosition the 11381 on its right side, as facing the front. Remove
the bottom cover.

8. Disconnect the A13 Scope Logic Board, see "Circuit Bosaesd
Femoval ", in this section. The cables from the board to the ort do ot
need to be completely removed from the rear panel arga. Allow the bos
to remain suspended from the chassis.

. The Flug In Interface Board can be removed from either side of the
chassis., See Fig. &LE7-314.

NOTE

Hard each of the wire connectors so thad they can LHe correcstly
rapl aoed.
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MOT AVAILARLE AT THIS TIME.

FIGURE 6147-314. TOP AND BOTTOM VIEWS OF THE REMOVAL OF Al
PLUG IN INTERFACE BOARD.
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a. Cut the three plastic cable tiedowns attached to the bottom of the
bosrd. These tisdowns kResp the wires separated betwsen the conneoctor

recephacles,

-

b Femove the Jéed cable (From the A3 Control Rectifier Bosed) theouagh
the chassise opening beside the Flug In Interface Bosrd. Remove the
peltola comnectors from the Flug In Interface Board.

©. Remove the Plug In Interface Board.
To replace the Al Plug In Interface Board, %hllmw the previows
procedure in reverse order. Additional instructions follow:

Lo Reconnect the peltola connectors to the board,

NOTE

Repl ace the three plastic cable tiedowns to the hotton of the Plao In
~ A o |
Interface Board. BT .

a. Return the Jé64d4 cable thrmmgh‘th@ chassis opening to where the )
Control Rectifier RBoard will be installed. §

. Check that th@,pla%tim'mihfguidmg remain attached to the conmesctors
on each side of the Plug In Interface Board.

ce Reinstall the nine torx screws when the board is replaced into the
instrument. Tighten all the screws.

CAUTION

The (Alack) plug in guide rails (see Fig. GI87-318) must touch the
chassix by the Plug In Interface Lonnector receptacles. ¥ these
guide reily bhave bheen rempoved or poved out of poxidion, reslign them
@gainst the chassis. Otherwise the plug ins pay not seat Fully inta
the connecéor receptacles,

The sorews holding these prailx are located under the A13F Scope logic
Roard.

-y

2. To replace the Al13 Scope Logic Board, s

procadurse for bthat bosed in this section.

thes rapl ace




i
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NOTE

Mo ke rbadn that the plaxdic pin guide on P9l is in place L Ly

reinstalling the circult board. Ths interconnecting ping usually
!

h
T

align wveprtically. Nowsver, they pay not @lwavs glign borizopdésllv.
Uheck the pins bhefore reinxtalling the board.

He Inspect the interconnecting pins of J99% and J96 on the &4
Regul ator Board. Check that the pin ftips are straight and ewvenly

3w

a. Reconnect the JE7 connector to the board.

. Reinstall the Regulator Board Ly inserting the J99 and J94
interconnecting pins into their connectors on the Al Flug In
Interface Board. ‘ ‘

e Reinstall the two tory screws to the metal heatsink at the resr of
the Regulator Board. There are two holes provided in the chassis
across from these screws, to insert a screwdriver.

4. Reinstall the Power Supply. See the "Fower Supply Removal®
procedure, in bhis section. :

NOTE

Ié the ground (gregn-vellow) wire was removed, reconnect Id bhefore
the power supply re~installation.

The plastic (IF71 cable) protector may interfere wilh theg

reinstal Ipent of the power supplyv. Make certaln thet the csble
protector iy flat sgainsé the chassiz, Bulde Che power supply Cross
the cable protector.

. Replace the bottom cover on the instrument. Twn the instrument
right side up.

S. Checlk that the plastic pin guide on the Flug In Interfacs Boaed
connectoar 1% installed.
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NOTE

The dnteprconneciing pins of J98 uruaelly &1ign in & wvertioal
direction. But, thev may not aiwaevs &lign khorivontallv. Cheok the
ping before reinstalling the Main Processor Board.

a. Move the flange of the cable protector out of the way. Move the
Jad cable away from the chassis. Check that no wires will be pinched
urcler the board. S L

b. Reinstall the A1l Main Processor Board. Follow t replacemnent
instructions given in the &1l Main Frocessor Bosrd Removal procedors
in this section. e L

b. Replace the top cover on the instrument.




i
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;a2 LLINNE INMYWVYERTER EOARD

£y

Rempve and replace the A2 Line Inveriter Bosard as follows:

1. FRemove the power supply. See "Fower Supply Removal® in this sechion.
F. Remove the protective cover from the power supply. Bee "Acoess to
Companents in the Fowsr Supply" in this section. Follow steps 1

thraugh 2a. 7 '
E. Remove the two screws that secure the Ling Inverter Bosed.
Figa. &1E7-08, Then remove the scorew holding the front of ths overal
cover to the Line Inverter Board., Remove the two sorews fron the
rabtom of that cover. R ;

4. Remove the two screws from the left side of the power supply raar
plate, above and below the power plug receptacle.

a., Remove the two long screws from the~right gide of the fan mobor
housing. See Fig. &1@87-AR.

b. Femove the overall cover from the power supply.

5. Remove the J78 connector from the right front edge of the i
Inverter Board. See Fig. &1E7-48. Gently separate the Line lInve
Board from the A% Control Rectifier Board., The intercomnecting pins of
JP7 and J98 hold them together. '

do Unsolder the (white) wire connecting the Line Inverter to the
fuseholder, at the fuseholder.

NOTE

'

When removing & wire FTrom a@ circuid board, alwayy taeg the wirs and
the corresponding connection point on the wcirculd board.

7. Remove the Line Inverter RBosed.

To replace the A2 Line Inverter Board, reverse the order of removal.
Matoh the indesxy triangle omn the pin connectors with the correspondd oo
triangle on the board. Correct location of bthe pin conr i
afituar dn bie cdrocwit board Dl lustrations. Thess sre in Yolume DI,
Sewotion 11, Diagrams snd Clrouit Bosrd IT1luastrations

tors




Corrective Maintenance -
FLEEL /1L FAGE 4%

CAUTION

Check that the circuit board Is held Iin place by fts plastic guides

on hboth edges. These gquides are mounted Iinside the overall power
supply cover.

SECURING SCREWS <]

POWER SUPPLY REAR
(Top VIEW)

'

FIGURE 6187-AA. CONNECTOR LOCATIONS FOR REMOVAL
OF THE A2 LINE INVERTER BOARD.
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CAUTION CAUTION
@ i tiomensme,, (@) JSoumumEuel @
MaRACES U, 10

POR CONTINED FiRE PROTICTION QLICTING GabCR
BEMACE SILY WITH 8A IOV PUSE. NG METRULRT SUST 8L SAOURSES.

PAMCIPAL Limve voLTASE
POWER SWTTCH saLIcTOR

@@°
\\%.) ® @®

® @® ®

FIGURE 6187-AB. LOCATION OF REAR PANEL SCREWS
SECURING THE POWER SUPPLY COVER.
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AS CONTROL. RECTIFIER BOARD
Remove and replace the AZ Control Rectifier Board as follows:

1. Remove the power supply. See the "Fower Supply Removal" in this
section.

2. Remove the protective cover from the power supply. See "Access to
Components in the Power Supply" in this section. :

3. Follow steps 3 and 4 of the "AZ Line Invertek Board Remaoval®
procedure in this section, to remove the overall cover from the power
supply chassis. L o

4. With reference to Fig. 61#7-AC, remove the J7@ connector at the
upper front edge of the Control Rectifier BRoard. Remove the J81
connector to the fan motor, which is located near the lower right
board area. : '

5. Remove the two screws below and to the right of the power plug
receptacle. See Fig. 61@07-AD. Bently separate the Control Rectifier
EBoard from the AZ Line Inverter Board. The interconnecting pins in
J97 and J98 on the Line Inverter Board, are holding both boards
together. R >

6. Remove the Control Rectifier Board.
- CAUTION

The A% LGe,Inuerter‘Bbard Is pow unfastened. Support it so that it
does not fall and hecome damaged.

®» To replace the AT Control Rectifier Board, reverse the order of
removal. Match the index triangles on the pin connectors with the
corresponding triangles on the board. The correct location of the pin
connectors is shown in the Circuit board illustrations. See Section
11, Diagrams and Circuit Beoard Illustrations, of Volume III.

CAUTION

Check that the circulit board is held in place by its plastic guides
on both sides. These guides are mounted inside the overall power
supply cover.




Corrective Maintenance

FAGE 45

7

W1/113

-

113

Lo
O ..°.G-... bdod

OO0

000000

l[oooo]| 2=
l.l lcoood]

R SUPPLY REAR
VIEW .

BstoM

fone

v

CONNECTOR LOCATIONS FOR REMOVAL

OF THE A3 CONTROL RECTIFIER BOARD.

FIGURE 6197-AC.
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FIGURE 6107-AD. REAR PANEL MOUNTING SCREWS FOR THE A3
CONTROL RECTIFIER BOARD.
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~Aad RESULATOR EOASARD
FRemove and replace the A4 Regulator Board as follows

1. Remove the power supply. See the "Fower Supply Removal'" in this
section.

2. If it is on its side, set the 11301 right side up.

A. Disconnect J%7 connector from the Regulator bopard. See Figures
HLET-ELE and &1@7-318. Note the index triangle locations for correct
reconnection.

NOTE

P the Coptional ) RIE Counter/Timer Reference Roard is instelled, the
JE@ connector will need to be réemoved also. (See Figure G187-318).

4. Remove the two torx screws from the metal heatsink attached to the
rear of the board. See Fig. 6187-318.

NOTE

The Regulator Roard Is now anfaut rned From the chassiy, Howewer, it
remainy connected to the Al Plag In Interface Roard through
interconnecting pins.

5. Carefully disconnect pins J?9 and J96 from the Flug In
Interface Board by pulling the Regulator Board towards rear. Ses Fig.
NG

6. Remove the Regulator Board.

# To replace the A4 Regulator Hoard, reverse the order of removal.

CAUTION

ixe care when reconpecting pins J95 and Jve to the A Plug In

Interface Board., Should it becowe necessary, the RII Scope Logic
Roard may he repoved to view these pins through the meiniframs

chassiy, See “RAIF Scope Logic Roard Removel” procedurs in this section.
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NOTE

Match the index triangle on the pin connectors with the corresponding
triangle on the circuit board. Correct locations of the pin
coppectors are shown iIn the circuit board Illustrations. See Section
Il, Riagrams and Circuit Foard Illustrations of Volume III, Diagrans
and Parts Lists.

—
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FIBURE 6107-318. REAR VIEW OF THE A4 REGULATOR BOARD
INSTALLED IN THE 11301.
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S EOTTOM FRORRMT O FareEEll BEOSsSRD
FRemove the A% Bottom Fromt FPanel Bosrd as followss

l. Follow the proceduwrs to remove the Front Fanel Module in this
section. Use steps 1 through 9.

CAUTION
The light diffuser pardts may fall out when the Bottom Front Panel
Roard ix repoved From ths front panel. Reinstall any parts that do.
2. lay the board flat with its pumhhuttunsVOn»tdpu Remove the 7/1&"

nuts from the encoder shafts. Remove the flat washers and the
(fFluted) ground clips. See Fig. &187-319. -

F. Hold the switch spacer against the board. Invert the board. Remave

the A% Bottom Front Fanel Board from the switch spacer. Bee Fig.
HLET7 3219, ‘

- CAUTION
The pusbhbuttons wjll‘faIJ oht if the switch spacer 15 Inverted.
4, Record the location of the J73 cable’s red line (#1 wire) on. the
circuit board. g

a. Remove connector J73.

Y. ?&mavefthe Boﬁtom Front Fanel Board.

Ta replace the AS RBottom Front Fanel Board, follow the previous
procedure in reverse order.




e
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NOTE
Check that all the light diffusers and puxhbutéons are inserdsd into
the switch spacer hefore reattaching the circuit board. See Fig.

GISF-319.

Should the pushbuattons pnot enter the Front Fanel holes evenly,
try the following remedy:

Hold the board and switch spacer against the Fronmt Fanel.
Stand the Front FPanel upright so that its front dis visible.

Use a tool, such as a pencil tip, to move the pushbubttons srouwsd until
they enter their holes.
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© NOT AVAILARLE AT THIS TIME,

FIGURE 6107-319. ASSEMBLED AND DISASSEMBLED VIEWS OF THE
AS BOTTOM FRONT PANEL BOARD.
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A TOoOuCH FAPFanEL BOAaRD

FRemove the A7 Touwch FPanel Board as followss:

1. 8Bet the 11381 on its right side, as facing the front.
a. Remove the top cover.

2. Follow the removal (or replacement) pracedure for the "Fromt Fanel
Moduwle! in this section. :

a. Leave the encoder knobs and the AS Buttam Frunt Panel Board
attached.

b. 8et the instrument right side up.
. Disconnect connectors J87 and JBB from the &l# Front Fanel
Interface Board. See Fig. &61387-324

a. Do not remove these cable connectors from the Touwch Fanel Bosard.
The connectors are very difficult tn reinstall on the latter bosrd,
when it is in the 1m%trum@n+

4. Remove the four retaining screws from the crt scale cover
(bezel) by using a diagonal method. Ses Fig. &L@E7-3Ed,

CAUTION

Do not remove, nOP rein5taI1 these screws by using & clockwise
method. This will damage the corpners of the crt faceplate.

5. Remove the Crt Scale Cover.

NOTE

Ff the Oré Scale Cowver ix replaced bhecause of & defect, reinstsll the
EMI gaskets on each side.

#. The Crt Implosion Shield can be removed now. See "Implosion
Shield Removal® proceduwrs in this sechion.
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FIGURE 6107-320. THE CORRECT METHOD TO REMOVE
(AND TO REINSTALL) THE RETAINING SCREWS ON THE CRT
8CALE COVER.
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e FRenove the Towch Fanel Board.

a. Withdraw cables JB7 and J88 through the front casting., Ses Filg.
GLET-R2L .

CAUTION

The Crét Implosion Shield wmey be loose and cowld fall off. Hold it
against the Touch Panel Board.

The Implosion Bhield can eaxily be scratched. Protect 3¢ while i¢ iy
removed. :

NOTE

Individual graticule bulbs can be removed and replaced.
Follow the instructions in the "Graticule lLight Bulb Remowval"
procedure. (This procedure is located near the end of this section.

7. The lens frame, the graticule light assembly and the Touch
Panel make up a single part. They are ordered as such
(P/N &70—xxxx—2a@) . : :

NOTE
The lens frampe Iis press-fitted to the Touch Panel Board. The two oan
he separated, if Jde.

To remove the lens frame, insert some thin, flat objiect, such as
a metal rule, between the swfaces. Carefully prvy the corners apart a
little at a time.

To replace the lens frame, match the notoched area on its inside edge
with the camera power terminal on the Touch Fanel Board. See Fig.
61@97-321. Fress the corner surfaces together.

Feplace the A7 Touch Panel Board by $mlimwing the previous procedure
in reverse order. Read the following "NOTE"™ and "CAUTION" first.
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k;NDT1AVAILﬁBLE AT THIS TIME.

FIGURE 6197-321. INSIDE VIEWS OF THE A7 TOUCH
PANEL BOARD WITH ITS RELATED PARTS.
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NOTE

Check to see that the lens frame and inplosion shi
correctlyv. They shoald be agsinst the ort scals co
Facepl ate respectively.

eld are mountsd
X

e Cherel ) and ort

CAUTION

IBPORTANT: :
Reinstall the four retaining screws Iin the crt scale cover z=nd
tighten them diagonally. GHee Fig. 61735248, )

Begin with the FIRST screw and tighten it lightly until it stops
tuwrning. Mext, go diagonally across the cover to the SECOND sorew.
Tighten it lightly until it stops tuwrning. Then drop down to the
THIRD screw and tighten it firm. Go diagonally across the cover to
the FOURTH screw. Tighten it firm. :

Maxt, to the SECOND screw and tighten it firm. Then return to the
FIRST screw and tighten it firm.

Do not use a clockwise method to tighten these crt scale cover
screws. That will damage the corners of the crt faceplate. &n
unnecessary removal and replacement of the crt could be the result.
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Aas CERTER FRORMT FAarnneEll BOAaRD
Femove the A8 Center Front Fanel Board as follows:
1. Use the removal proceduwe for the "Front Famnel Module", in this

section. Follow steps 1 through 7 excluding the removal of the
encoder knobs in step 6é.

NOTE

The 11381 should ke right side up and the Front Panel face down as
shown in Fig. GI87-331. : S

2. Remove the three tord screws from the Center Front Fanel Board.

ey

Fe Hold the switch spacer against the Front Fanel. See Fig. &L@7--22%2.
Full the Center Front Fanel Board straight up to remove it.

NOTE

Hark the bhoard heside the red line on ceble J74 before removing its
connector, This will &id reconpection.

The light diffusers may fall out if the switch spacer iz removed,
Reinstall any parts that do.

4. Rempve connector 374~$rom the board.
NOTE

When Peconbecting J7d, attach the end of the cable without
the white pull-tab. '

To replace the A8 Center Front Fanel Board, follow the previous
procedure 1N reverse order.

NOTE

I the pasbbuttons tend to keep the board from seating, they aren’t
entering the Front Panel holes correctly. To remedy this, hold the
board and the swidtch spacer against the Front Panel. Sé¢and the Front
Panel upright so its front ix wvisible., lUse some tool, such g5 &
pencil tip, to move the pushbuattons around until they enter their
holes.
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NOT AVAILABLE AT THIS TIME.

FIGURE 6187-322. THE A8 CENTER FRONT PANEL BOARD
AND ITS RELATED PARTS.
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“az TOF FRORMNT FAaEL. BOARD
To remove the A% Top Front Fanel Board, proceesd as follows:

1. Use the "Front Fanel Module" removal proceduwre, in this section.

Follow steps 1 through 7, exeluding the removal of the encoder knobs
in step b

NOTE

The 11387 should bhe right side up and the Front Panel Fface down as
shaown &0 Fig. ai@F-3371. :

2. Remove the three torx scorews from the Top Front Panel Board.

b

F. Hold the switch spacer against the Front Paneln‘See Fig.e &LE7--32E,
Full up on the Top Front Fanel Board to remove it.

NOTE

I the switch spacer Iix removed, its pushbuttons may Fall out.
Reinstall any that do.

4
W~
i

-

Mark the board beside the red line on cable J76 before removing i
conpector, This will aid ip reconnection.

4. Femove connector J76 from the board.

NOTE

o fo,

Hhen reconnecting cobnécﬁar J7E, attach the end of the cable
without the white pull-tab.

Replace thQ;QQVTDp Front Fanel Board by following the preceding
procedure in reverse order.

NOTE

If the switch spacer was rempoved, be certain thet its pushhatitons are
reated when the spacer is reinstalled. I the pushbuttons tend €o
keep the board From seating, they are not entering the Frond Panel
holes correctly. To repsdy this, hold the hboard and the switch spacer
ggainsgt the Froné Panel . Btand the Front Pernel upright so its Front
ix vivible. lre some tool, ruch as & pencil tip, to move the
pushHieébons sround until they enter their bholes.,

P
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NOT AVAILARLE AT THIB TIME.

FIGURE 6187-323. THE A9 TOP FRONT PANEL BOARD
AND ITS RELATED PARTS.
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Ales FROMNMT FanheELl INTERFRFACE EOASRID
Remove the AL Fromt Fanel Interface Board as follows:
l. Fosition the instrument right side up. Remove its top cover.

2. Remove connectors J59, JES8, J88, J87, J57, J7&, J7E, I74, ITE and
J78. See Fig. 61E7-324 for their locabtions.

Fe A bracket is attached to the right front of the Front Fanel
Interface Board for the instrument™s calibrator connections. Remove
the 174" nut from this bracket. It is located behind the upper right
front corner of this instrument.
4., Remove the fouwr board-retaining acrews“~5aa Fig. 6167-224,
. Remove the Front Fanel Interface BOard{
To replace the ALY Front Panel=lntar¥ace,5mard, follow the pravious
procedure in reverse order. £ ‘

- NOTE

When the circuit board is reinstalled and its retining screws are
reattached, do not tighten the sorews yet.,

First, reinstall and tighten the nut to the calibrator bracket., Then,

tighten all the hoard-retaining screws.
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 NOT AVAILABLE AT THIS TIME,

FIGURE 6167-324. TOP VIEW OF THE A1@ FRONT PANEL
INTERFACE BOARD SHOWING CONNECTORS AND SCREWS.
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a1l MAaAIM PROCESSOR BOASRD
Flemove the ALl Main Processor Bosrd as follows:
1. 8Bet the 11381 right side up. Remove the top cover.
2. Disconnect connectors J78, Jéb6, JI72, J86, JE4, J25, J41, J42, JHE
and J71. Bee Fig. &147-325.
I. Remove the hex mounting posts from the connectors on the rear
panel as follows:
&» For the RE-2IZ posts, wse a 3714 nutdriverQ
b. For the GFIR posts, use a 174" nutdeiver.
4, Move the plastic (cable protector) flange off the right side edge
of the frame. Hee 61@7-328. S -
3. Remove the five boardwratainihg‘tmrm 5¢rewmu
bo Gently remove the Main_?rccesﬁmr Board by lifting it from the
chassis. ‘ ‘ '

'CAUTION
The J9 intewconﬁ@cﬁing:pjnﬁ (of the A1 Plug In Interface Board)
securely hold the MaﬁnaProcesxor Roard. The latter hoard should he
Lifted cautjoafly«to pr@u€nt damage to either the connector or the
circuit bosrd.
) plastic pin gaide covaers the pins of the Flug In Interface
Board connector underneath the Main Frocessor Board. This guide
may come off when the Main Processor Board is removed. Replace
the quide if it does.

WARNING
A Lithium battery (RTI1798) is mounted on the Main Processor Roard.
This bhattery requires special handling for disposxal. Read thae
instructions for the "Lithium Battery Handling and Disposal in this
sectlon.
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To replace the ALl Main Frocessor Board, follow the previous
procedure in reverse order. Additional instructions follow:

1o Move the Jé&# connector cable away from the board’ s position. Be
certain that all wires are out of the way. Check that the plastic
flange is moved off the side. See that the pin guide is on the
connector of the Flug In Interface Board.

2. Bet the board into the 11331 so that the rear pansl conmectors are
installed first. Next, align the pin guides with the holes in the
hoard, at sither end of the J9%9 conmector. Fress down on the boacd to
connect the pins.

a. Check that all pins entered the J948 mmmmmcﬁmr, and are about the
same height. :

e

b Loosely reinstall the five board-retaining tord sorews.

a. Reinstall and tighten the hex posts on the rear panel connectors.
“NOTE

The RE-Z23F hex posts have lockwashers which can be axed do idendify

Ehem. '

b. Tighten the screws.

4, Reconnect the ten connectors. See Fig. &187-325, Dress their
cables.

NOTE
The J7 and J% peliola cebles are unparked. To reconnect

the “outside” (Ready) peltola into the “ouatside” J871
“inside® (Meset) pelitola plugs into the “inxide” J45F

The J6¢ connector cable isx extra long. Dress i€ along and underneath
the Main Processor Board end under the J77 conpector.
' :

e Move bthe plastico ahe protector) Flange towards the insids of

e L LASEL

H. Rednstall the top cover.
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O NOT AVAILARLE AT THIS TIME.

FIGURE 6197-325. TOP VIEW OF THE Al11 MAIN PROCESSOR BOARD
SHOWING CONNECTORS AND SCREWS.

N
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€

=l VERTICAL. EOAaRD
Remove the &12 Vertical BRoard as follows:

1w Position the instrument on its right side, as facing the front.
Remove its top and bottom covers.

2. Remove the torx scorews from the (left side) front and rea-
decorative trim covers. Read the following information before
removing these covers.

CAUTION
Do pot 1ift the trim covers to remove then, they*hill break.

There is a clip on the back of the cover which slides over the end o
the side frame section. ‘ :

f.
~

To remove the trim cover, move each cover towards the end of the
instrument where it is located. (The front cover moves towards the
front and the rear cover moves towards the rear). Moving the cowver
about 1/8 of an inch will release the clip. Then, the cover can be
lifted from the instrument.

He Remove the single torx screw from the center of the left side
frame section. Remove the other two screws from its ends. Remove the
frrame section.

4. Disconnect all commectors from the beard. See Fig. &1E7-326.

a. Remove the two ort deflection leads from the (rear) neck pin

Wil es.

NOTE

1o not rempove the two crit leads Ffrom the Ffront neck pin wires.

m

D WG w

S. Remove the two board-retaining torx scr

e Femove the VYertical Board. Lift the fromt end of the bosrd outwaed
arc slide the rear pacrt past the chasels frama.
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NOTE

I'¥ the Vertical Bosrd itsel! is defective and bas €o be replaced, the
deday line {(op ity reverse sided puxt be repoved. Reinstall the delav
line assenbly on the replacepent Vertical Roard before the board i
reinstalled in the Iinstrument.

To replace the AlZ Vertical Board, proceed as follows:
1. Reinstall the Vertical Board. Insert its rear edge into the
clircuit board guide mounted on the rear casting. Lower the boscd into
place over its spacer posts. FHeinstall and tighten the
board-retalining sorews. s
2, Reconnect all wire connectors. Reconnect the crt deflection leads
ta the rear neck pin wires. W -

NOTE

ge care when peconnecting the deflection leads. Do not bend their
respective crt neck pins.

A0 Reinstall the side frame section. Reinstall its screws and tighten

them.

4. Reinstall the decorative trim covers to the front and rear of the
side frame section. Slide their retaining clips (on the inside of
each cover) into place. Reinstall the cover tory screws and tighten
them. o ‘ ~

. Replace the top and bottom covers on the instrument. Return the
instrument right side up.
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NOT AVATLABLE AT THIS TIME.

FIGURE’61¢7—326. TWO LEFT SIDE VIEWS OF THE A12 VERTICAL BOARD.
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~AalE SCOFE LOGIC BOAaARD
Framove the AL3 Scope Logic Board as follows:

1. FPosition the 11381 on its right side, as facing the front. Remove
ity bottom cover.

2. Remove the screws from the rear panel plate. Allow the plate to
hang from its wires as shown in Fig. 6167-3d9., Protect the swfaces
urndernaath the plate from scratoches.

e Remove the 4 35/716" w 3 L/74" plastic protective cover from the leth
rear corner area of the bosrd. Disconnect connegctor JEI from that
corner. Move the connector and cable ingside the rear panel arsa.

a. Remove the remaining connectors from the board. Bee Fig. &1@§7-327.
4. Full the anode lead from itgykéyhmla recess under the crt socket.
See Fig. &167-349, L o

" WARNING
The crt anode uoltagé~is 26&0.~The crt may retain a dangerous
electrical charge. The anode lead must be fully discharged upon

remaval . Ground the anode lead to the chassis. Hait approximately
ten minutes and again firmly ground this lead to the chassis.

a. Remove the anode lead from its holder. Discharge it to the chassis
via the preceding instructions.

5. FRemove thé‘trt base—~pin socket from the crt. Remove its three
cables held fast by & cable retainer. This retainer is located behind
the middle grommet inside the rear panel plate.

a. Twrn the 11331 on ites top, with the bottom side wup.

de Femove the tory screws from the metal high voltage shield. See
Fig. &1@87-327. Remove the shield from the Scope Logic Board.
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kNDT AVATILABLE AT THIS TIME.

FIEURE 6197-327. BOTTOM VIEW OF THE SCOPE LOGIC BOARD
SHOWING CONNECTORS, SCREWS AND OTHER PARTS.
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a. FRemnove the seven bosrd-retaining torx screws and the fow 1/4Y
spacer posts from around the maltiplier.

7. Fush the plastic (cable protector) flange off the edge of the
chagsis., It is located over the side edge underneath connector J71.
See Fig. &61@7-Z27. IF left in place, the flange might catch the side
of the circuwit board.

CAUTION
The Inteprconnecéing pins (From the AL Plag In Interface Roard) Firsly
hold the Scope lLogic Board s PRY connector. Therefore, the board

should be lifted cautiously to prevent demage to gither the connector
or to the circuit hozrd. ~ T

8. Remove the Scope Logic Board.

NOTE
This guide may come off uhen the Scope Logic Board is removed.
Reinstall the pin guide if it does.

WARNING

There is & pbsgibjliﬁy bf @roing IF the WId1d Hultiplivr and/or the
Ti184¢ transformer has been replaced on the board. See the "Arcing
Prevention” procedure for instructions. (It isx located near the end
of this section.

To replace the ALS Scope Logic Roard, proceed as follows:

NOTE

The 11381 should be laving on ity top with its hkottom side up.

1. FPosition the board over its approximate location.
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Ao Thread the anode holder cable and the bass-pin soket cables
through their grommets into the rear panel.

e Check that mno wires will be pinched under the board.

. Align the pin guides with the board®s pin holes at either end
of connector P?91.
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NOTE

fhe interconnecting pins from the Plug In Interface Roard avually
align vertically. Kowsver, they wight not always a2ligpn horizontally.
Check the pins before reinstalling the board.

do Press down on the bosrd to connect the pins. Check that all pins
re-entar the connector and are about the same height.

@, Check that cable J71 remains flat against its plastic cable
protectaor. :

2. Position the 11381 on its right side, as facing the front.

a. Betore reconnecting the anode lead,‘det@rmiha if it needs to be
greased. ' '

CAUTION

The anode lead may require greasing before it is reconnected.

If both the multiplier and the crt were replaced, grease the anode lead
However, if only the multiplier or the crt is replaced, greasse shoul o
not bhe necessary. o L

The reason forkapplyingngease is to prevent the anode lead from
sticking to its holder. Should sticking occur, the lead can be
removed. But, doing so will be difficult and could be hazardous.

To rewmove @ sticking anode lIead, proceed as followss:
Al Low 5u¥¥ici@ht time for the 26kV anode charge to bleed off. Then,

using the thumb and fingertips, slowly work the end of the rubber
holder from the lead.
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WARNING

This removal process can bhe dangerous i¥ & charge still remains
on the anode. By removing the lead a portion at a time, the lead
could suddenly emerge without warning and become hazardous to vow health!

. General Electric’s "Silicone Lubricating Grease" is the
recommended grease to use. The Tektronix Fart NMumber is @@6-6949-0,

. Brease the anode lightly.

. Reconnect the anode lead into its holder.s Blide the anode and
cable inte their kevhole recess of the crt support beneath the ort
gocket. See Fig. 61@7-38%9. Dress the other end of the anode cable
irnto the uppsrmnost grommet.

. Reinstall the crt base-pin socket. Replace the three crt sochket
cables into their cable retainer. See Fig. 61@7-349.

a. Reconnect connector J53 to the SBScope Logic Board. Route the cable
into the center grommet. Dress the cable underneath the socket and
anade cables along the edge of the board.

b. Check that all peltola connectors are inserted into their BNC
sockets on the rear panael plate.

c. Flace all cables into their grommets. Check that there won™t be
any wires caught behind the plate.

{4 sCorews o

4. Reinstall the rear panel plate. Reinstall the six tor
the plate. Tighten the screws.

S Reinstall the fow 1/4" spacer posts around the multiplier on the
Scope Logic Board. Tighten the posts.

ar. Reinstall the seven board-retaining tory screws and tighten them.

be Fush the flange of the plastic cable protector inteo place
underneath the J71 connector.

-y

d. FReconnect all connectors to the board., See Fig. &1#7-327.




Corrective Maintenance
D12 B A N 1 ) FaGE 76

NOTE

The JEF and Jié pelitole cables (to the OIF Time Barse Roekrd) are
dressed alongside the J84 and JEE connectors on the front sdge of the
foard. These cables lie near the adjoining edges of the circuait
boards. Dress then in befween the four holders of the J84 and JES
CORNECHOrS .,

NOTE
Iy the (opéional) A15 Counter/Timer Reference Roard is not
installed, the J2é6 peltola cable will be removed.

7. Replace the metal high voltage shield over the tmltiplier) spacer
posts. : ) :

a. Reinstall the four tors screws into the %pacér posts and tighten.
e FReinstall the plastic protective cover to the left rear corner of

the board. Slots are provided in the shield and the chassis for the
cover's tabs. B

8. Replace the bottom cmvér; Set the 112381 right side up.
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“rl1a TIME EaSeE BOaAaRD

Remove the Al4 Time Base Board as follows:

1. Bet the 11381 on its right side, as facing the front. Remove the

bottom cover.
2e Remove the 174" nut which holds the "External Trigger % Counter
Imputs" bracket to the front casting. This nut is located behind the

lower right front corner. Bee Fig. &1@87-328,

Fe Disconnect the two leads from the cort horizontal oneck pins. These
are located on the upper rear edge of the board. '

4. Disconnect all connectors. See Fig. &187-7528.
. Remove the seven board-retaining tors screws.

d. Remove the Time Base Board.

To replace the Al4d Time Base Board, proceed as follows:
1. Check that all wires are oul of the way.
2e Replace the Time Base Hoard.

a. Align the BNC connectors on the "External Trigger and Counter
Inputs” bracket with their respective holes in the front casting.
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e loosely reinstall the seven board-retaining tore scorews.
a. Reinstall the 174" nut to the bracket and tighten it.

b. Tighten the torxs screws.

4. Reconnect all cormnectors and the ort neck pin leads.

NOTE

The JEY and Jia peliola cebles are dressed alongside the JEL and JE5
connectors on the rear edge of the board. These cahbles lie near the
gdjoining edges of the circuit boerds. Dress then in between the Ffour
holders of the JE4 and JES connectors.

NOTE

If the (optional) AI5 Counter/Tiper Reference Roard is not
installed, the J&é peltola cable will be removed.

5. Replace the bottom cover. Set the 11361 right side up.
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AaalS COUNMTERA"ATIMER FREFERERMNCE REZ2OARD

The A1% Counter/Timer Reference Bosard is an 11381 dnstrumsnt optilon.
I+ imstalled, it is mounted on the chassis inside the resr panel .

Femove the Counter/Timer Reference Board as follows:
1o Fosition the 11381 on its left side, as facing the rear.

2. Remove the six Tory scorews from the rear panel plate. (See Figurs
G LT

-y

3. Ease the rear panel plate away from the resar oas
plate to hang from its wire connections. (See Figure o&1L&87-34

ting. #Allow the
U

a. PFrotect the suwrtaces underneath the plate from scoratoches.

4. Az viewsd from the rear, the Counter/Timer Reference Board (ses
e

Figure 61@7-329) is located to the left of the crt socket.

G. Remove the two connectors from ﬁhe board.

. JES originates on the Q14‘Tim@ Base Board.

ho J49 originates on the A4 Hﬁgulﬁtmr Board.

éa Unfasten the rmt&iﬁerﬁ from the three circuit board supports.
7. Remove the Dmuntew/Timer Reference Board.

To replace the ALS Counter/Timer Reference Board, follow the
preceding procedure in reverse order.

NOTE

8o

Re certaln that all peltola connectors are reipstalled in their BNO
socketys before reinstalling the rear panel plate.
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NQT AVAILABLE AT THIS TIME.

FIGURE 6197-329. TOP VIEW OF THE COUNTER/TIMER
REFERENCE BOARD (OPTION iT).
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AalsS CT FLLA%C0O BOAaRD

The ALléd CT PLLAVED Board is & small "pilggy back" circuit board that
iw soldered into the AL4 Time Base Board. It is located near the
right rear edge of the board, adiacent to the JB4 and JIBE connector
hol ders.

Femove the CT FLL/VCD Board as follows:

1. 8Bet the 11381 on its right side, as facing the front. Hemove the
bottom cover. T
2. Remove the Time Base Bosrd., Refer to the removal procecdure listed
uwnder "Circuit Board Femoval" in this section. (Follow steps
through &),

CAUTION

Place the detachked circuit board upon & non-conducting surface. This
winimizes the chance of static charge danpags to the Ilx and/or
related circuitry.

. Unsolder the CT FLL/VCO Board’s Ji16 and Ji1id pin gonnections (see
Figuwre ALH7-X326) using an anti-static vacuum solder extractor.

NDTE

Refer to the “Roldering Techniques® procedure in this section for
desoldering instructions.

4., R@mmve:th@ CT PLL/VCD Board from the Time Rase Board.
Ta replace the AlS6 CT FPLL/VCO Board, proceed as follows:
1. Reinstall the board into the Timeg Base Board.

a. IMPORTANT: FMount the board as perpendicular and as close as
possible to the Time Base Board.

NOTE

Re certain that the componenty on the A& Board areé facing towewd the
front of the 1/381.

e Resolder the J116 and J111 pin connections. Turn the Timg Base
Board over. Out oft any edxcess pin leads which protroude theough the

el oler corrme el Ore .
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NOTE

Clean the solder connections with a flux-removing solwvent. Be carefal
not o repove any Iinforpation printed on the circuit board.

Ee Reinstall the Time Base Board., Reter to its replacement procedure
in the "Circuit RBoard Removal! part of this section. (Follow steps 1
through 4).

4. Replace the bottom cover. et the 11331 right side LR




e
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NOT AVATLABLE AT THIS TIME.

FIGURE 6107-330. SIDE VIEW OF THE Alé6 CT PLL/VCO BOARD.

83
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FRORMT FFanniEl MODULLE FEErFOWVaL
Remove the Fromt Panel Module as followss

1. Set the 11381 up on ite right side, as facing the front. Remove
the top and bottom covers. Remove the access hole cover from the side
ot the plug in compartment.

2o Pull off the intensity control knob. Remove the 7/7148" nut and
washer from its shaft.

A0 Disconmect the JS97, J74 and J76 connectors from the S18 Fromt

o 2

Fansl Interface Board. See Fig. &LE7-324,

4. Remove the 174" nut from behind the top left corner of the front
casting.

NOTE

Removal of the J7E connector from the Front Panel Interface Roard

can help to reach this nuat, ‘

5., Remove the two torx screws from behind the left bottom of the front
casting. ‘ ‘ /
6. Femove the encoder Hmmbm.kU%m a 1/1&6" allen wrench to loosen the
knob " s setescrews. '

&. Set the 11381 right side up.
7. Full the Front Fanel Module out wumtil its bottom clears the front
casting. Move its top outward about three inches away from the casting.

a. Withdraw the J74 cable, via the access hole, through the upper
chassis grommet and its slot in the front casting.

e Remove the J76 cable through the fromnt casting. Lay the front

panel down on its face. Bee Fig. &6187-3531.

8., FRemove the two torx screws and the two 1/4" spacer posts from the
A% Bottom Front Fanel Board.
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CAUTION

The 1ight Jdiffuser parés pight Fall out when the Botéom Front Pensl
Roard ix repoved From the front panel. See Fig. &I87-319, Replace anv
perés dhat Jdo.

%. Remove the Front Fanel Module from the Bottom Fromt Pamnel Board.

Replace the Front Fanel Module as follows:

Lo Hold the Bottom Fromt Fanel Boserd against the Front Paenel Modoales.

NOTE

Cepter the pushbhuttons of the Rotbom Froné Panel Roard into their
respective front panel holes. Use g pencil tip to move any button
thet does pot seat.

P

Another way to seat the pushbuttons is to inpvert the board and shake

it.

2a When the pushbhuttons aré in place, reinstall the two spacer poshs
and the two torx screws onsthe Bottom Fromt Panel Board.

3. Reinstall both encoder knobs.

4., Route the J74 and J76 cables through the front casting to the A1@
Front Fanel Interface Board.

a. Use the access hole to neatly dress the J77 cable slack
underneath the crt shield and between the delay line and the ort shisld.
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© NOT AVAILABLE AT THIS TIME.

FIGURE 6197-331. INTERIOR VIEW OF THE FRONT PANEL MODULE.
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b. Eeep the J7I cable as flat as possible where it passes through the
fromt casting. The tubing sround the cable helps to keep it flat.

NOTE

Check that the key on the Iintensity control encoder is put into
its keyway in the front casting.

Check that the cables behind the front panel do not get trapped or
i mehec., ;

. Reinstall the Front Panel Module.

a. Reinstall the washer and 7/16" nut on the shaft of the intensity

comntrol. Tighten the nut. Replace the knob.

b. 8Set the 11381 upon its right side.

6. Reinstall the 174" nut on the top left inside cormer of the front
casting. - ‘

a. Reconnect the J72 connector, if it was removed.

7. Reinstall the two screws on the inside bottom of the front casting.

8. Reconnect the JE7 0374 and J74H connectors to the A1 Fromt Fanel
Intertace RBoard.

a. Dress the JE7 cable between the board and the chassis.

P, Reinstall the access hole cover.

a, Replace the 112381 top and bottom covers.

b, Set the instrument right side up.
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ENMNCODER REMMOWSL

To remove and replace the 81148 (vertical) and/or the S81E
(horizontal ) encaders, proceed as follows:

1. Remove the Front Fanel Module., Follow the "Fromt FPanel Module
FRemoval " procedure in this section. Use steps 1 through 9.

CAUTION
The Tight diffuser pardés mpayv Fell owt when the £5 Roddon Front Panel

Board is repoved from the Front Panel. Reinstall any parés that do.

2. Lay the Rottom Fromt Fanel RBoard ¥1at,with its pushbuttons on top.
Remove both 7/1&6" nuts from the encoder shafts. Remove both flat
washers and (fluted) ground clips from these shafts.
H. Hold the board against the %wit¢h spacer. See Fig. &le7-319.
Invert the board. Remove the Bottom Front Fanel Board from the switoh
spacer., - ‘

~ CAUTION
The pushbuttons will rFall out if the switch Fpacer Iy dnverted,
4 Unaolder‘thefthWQQVCDhneatimnﬁ of the encoder. Full the retaining
ring up over the shatt. See Fig. 6187-319.
5. Remove the encoder.
To replace the 5118 and/or the 88148 Erncoders, follow the previous

procedure (up to removing the Front Fanel Moduale) in reverse order.

l. Replace the Front Fanel Module. Refer to the Front Panel Modole
Replacement Procedure. Follow steps 1 through 9.




i
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HFEAaR FanrdElL FPLaTE REMOVWV AL

Remove the rear panel plate as follows:

2 Place the 113481 on its right side, as facing the front.

2. Ease the rear panel plate away from the rear casting. Allow it to
hang from its wire connections. See Fig. &1@7-389,

a. Frotect the swrtaces underneath the plate from scratohes.,
4. Remove the 3/16" nut from the ground wire connection. See Fig.
& LiB7 R3S, :

a. Remove the ground wire.

NOTE

Record the JTocaetions of the peliéole wires so that they can be
correctly reconnected.

5, Remove the peltola connectors.

6. Remove the rear panel plate.

To replace the rear panel plate, follow the previous instructiorns in
reverse order.

- NOTE

Re ceptain dthat all wires are oudt of the way before reinstalling the
rear panel plate.

Check that all peltola connectors are reinstalled into their
BNC sockets.




Corrective Maintenance
LLUESL 7112382 FAGE 2@

NOT AVATLLARLE AT THIS TIME.

FIGURE 61@7-332. SCREWS SECURING THE REAR PANEL PLATE.
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SEMICONDUCTORS

Bemiconductors should not be replaced unless actually defective. ITf
ramoved from theilr sockets duwring routine maintenance, retwn them to
thedr original sockets. Unnecessary replacement of semiconductors may
atfect the adiustment of the instrument. When semiconductors ares
replaced, check the operation of circuits which may be affected.

WARNING

To aveoid an elecéric-shock bharard, «lways disconpect the inzdruasent
i3

From ity power source before repoving or rpeplacing componsnis.

Replacement semiconductors should be of the original tvpe or a directh
replacement. The lead configurations of semiconductors used in this
instrument are shown in Fig. &1@7-~333

Z. Bome plastic-case tramnsistors
have lead configurations which differ- $from those shown. If a
replacemant transistor is made by a different manwfacturer than the
ariginal, checl the manufacturers basing diagram for correct basing.
When removing soldered-on transistors or integrated cirowits,
anti-static vacuum solder extractor (see "Soldering Techrnigues
procedure in this section) to remove the solder from the circuwit
board pads. Transistors which have heat radiators or are mounted on
the chassis wse silicone grease Lo increase heat tramsfer. Replaocs
the silicone grease on both sides of the inswlating washer whean
replacing these transistors.

WARNING

Handle silicone grease width care. Avoeld getting the silicone greaye
in your wyes. Waxh bands thorougly after use.

To replace one of the power transistors mounted on the metal
heat-sink at the rear of the power supply (A4 Regulator Bosrd), first
ramaove the board. See the "A4 Regulator Board" removal procedure in
this section. Then unsolder the transistor leads, remove the mounting
gerew from its heat radiator, and remove the transistor and its
insuwlating washer. When replacing the transistor, be suwre to
reinstall the insulating washer between the transistor and the heat
gink (use silicone grease as previously described). Reinstall the
meanting screw and tighten it Just ernough to hold the transisto
place. Then solder the replacemnsnt trans ter e A4 Regulator

Hoard, FReplacs the bhoard by reversing the order of removal.
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. NOT AVAILARLE AT THIS TIME.

FIGURE 61@7-333. SEMICONDUCTOR LEAD CHART.
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An edxtracting tool shouwld be used to remove in-line integrated
circuits to prevent damaging the pins. This tool is available from
Tektromnix, Inc. Order Tektronix Paet @@5 do ITF an exbracting
tool is not available, wse care to avoid damaging the pins. Full
slowly and evenly on both snds of the integrated circwit. Try to
avoid disengaging one end from the socket betore the other end.
Most ICs will be soldered into the circuit board, rather than

in sockets.

CAUTION

o wot rempove stickers affived do $the top of EPROMs, Rewowving such
stickers will adpit 1ight into the chip, and may cause partial
grasure ofF ity Jdata.
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HYF~FCoOr COrRMRMECTORS

The hypcon (hybrid-printed connector) is a precision

mads cornnector designed Lo provide low lposs electrical and thermally
efficient connection betwesn the printed circuit board and hybeid
integrated circuits., An exploded view of the hypcon connector is shown
in Fig. &1@7--334. When replacing the hybrid ICs, be careful not to fouch
the elastomer gold-plated contacts with vow fingers, or to use a cleaner
which will degrade contact reliability. If it becomes necessary to ‘
use a cleaning solvent near the connector when replacing adjacent
(within 1/2") circuit board components, the hypcon connector and

hybrid IC should be removed.

IMPORTANT: : .

Remove all traces of solder flue or foreign material comntamination

from the circuit board contact area before replacing the connector.
Contamination usually takes place during the soldering and

cleaning process. Even when the soldering is done carefully,

flux, oil, or other contaiminants can be carried wunder the conmector
during the cleaning operation. When the solvent evaporates, nonconduetive
contaminants may remain on or near the contact interfaces.

The cleaning process (edther bhand cleaning with a solvent or machins
cleaning in an awtomatic detergent wash) is not recommended for i
hoards containing - hypoon connectors.

If a component near a hypcon‘connector must be replaced, the
following steps are recommended:

1. Remove the hybrid IC and hypcon connector (see Disassembly and
Removal Instructions) before any soldering or cleaning, and store in
a dirt-free covered container. When several hybrids and hvpoon
connectors are to be removed, keep parts together and replace as selb;
do not interchange parts. ,
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PLASTIC FRAME
ELASTOMER CONTACT HOLDER

REGISTRATION PINS CONYAC*S

-~

METAL SHEET
EXPLODED VIEW OF HYPCON CONNECTOR

le———e——pLASTIC FRAME
cusvouea
couucv
...cououctoﬂ
we $C BOARD HYBAI

HEAT SINK

{UNMATED) {MATED)
FLUSH HYPCON

HY! A
—————

PC BOARD

(UNMATED} (MATED)
STEPPED HYPCON

DISASSEMBLY AND REMOVAL

(1) Note index on circuit board (srrow. triengle. or dot) snd HYPCON plastic frame (pointed
mounting ear).

Unscrew and remove the 4 screw/washer sssemblies. Where the HYPCON connector
serves 1o hestsink the hybrid to the chassis. 2 of the 4 screws are longer. Note the
location of the yellow tinted screws for proper replacement.

(@) it HYPCON connector from board.

@Nololndnloaﬁono'hyhidmdmmhwnmmm.

Note index § fon of ek holder and remove by grasping 8 comer of
the contact holder with tweezers and lifting up. Do not touch the gold-plated contacts
with your fingers.

REASSEMBLY AND REPLACEMENT

- Gresp comer of elastomer contact holder with tweszers end place in plastic frame slot
being careful to match the flat contact holder with the flat frame comer. Place a clean
plastic. envelope over finger and press with finger to sest contact holder into the
frame. The contact holder must be evenly seated on all four sides.

Flush NYPCON. Match Mﬂdﬁnmwﬂhm fist comer and plece
" hybrid n Match poi g esr of HYPCON connector with fist
corner of receptacle and’ guide registration pm: into the board hold.

Suwod HYPCON: Using tweezers, match the hybrid corner index with the elsstomer

contact holder index and insert between the registration pins. Turn the sssembly over,

xusp the hybnd “hat” with the tweezers, and guide the registration pins into the board
oles. M he plastic feame i ing ear with the circuit board arrow.

Insert mounting hardware snd spply 2 inch-pounds of
assembly. ¢
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2o Hand Soldering:
#. lese small diameter solder (@, @38 — @, d4@8"),
b, Use low wattage soldering irons (15-20 watts).

e Use care with solder and placement.

Se Remove solder flux and contact contamination with isopropyl
alcehol , denatuwred ethyl alcohol, or a FREOM TF cleansr such as i
BFRAY-0N #2080, - b

4. Flush the hybrid and Hypcoon connector mmunting arga with isopropyl
alcohol. Do not scrub with a cotton-tipped applicator, as cotton
tibers will adhere to edges and swfaces mfncmnfani area and cause
open or intermittent connections. The elastomer should be examined
uwnder light for dust, hair, efc,.;bafurﬁ it is reinstalled. If the
gteched circuit board surfaces r@qulra more cleaning, scrub with a
saflt rubber eraser and blow or~varuum r]@an while dusting the suwfaoe
with a small clean brush.

S. I+ the hyvbrid IC and el mﬁtnm@r contact holder are contaminated,
clean by flushing or spraving with alcohol and oven dry at 58 degress
C. Do not scrub with a cotton—tipped applicator or similar clevice
the contact heolder ds escessively contaminated, replace it with & rsw
Cre .

Tighten the hypédn mounting screws to two-inch pounds of torque. {

Make sure that the elastomer is properly seated in the contact holder
before remounting the assembly to the circuit board. Exercise care

when mounting the frame-elastomer contact holder—hybrid IC assembly

to the circuit board to prevent misalignment between the connector

and board. : |

CAUTION

Because of the close folerances Iinvolwved, special care must be $rken
to ensure correct index aligpmpent of each bhypocon part Juring
reagssepbly. Faeilure (o do xo can creack the bybrid substrete. Sew FIig.
HIEF~-33% Ffor index locations.




|
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I+ vouwr instrument contains both the flush and stepped type of hvpoon
coennectors, be careful not to mix the elastomer contact holders
during reassemblv. Flush hypcon connectors have gresn el astomnas
contact holders and the plastic frame is marked FLUSH. Stepped
hypocons have neubral —colored elastomer contact holders with & slight
ricdge or step on the contact surface, the large frames are marked
BTEFFED. The registration pins on the stepped plastic frams ars
slightly longsr than those on the flush frame. The elastomer contact
holder in the small stepped connectors is indexed differently than
the large connectors. Look for a small gold arrow in one corner of
the holder instead of a flat corner. Match this corner arrow with the
pointed corner of the plastic frame. Give close athention to bhis
indexing, hecause elastomer contact holders can easily be inserbed
incorrectly. ‘

Differences also exist between the large flush and the large stepped
hypcon circuit board receptacles. Fig. &1H7-334 shows the
cross—-sectional differences which must be observed when working with
an instrument that contains both types of hypocon connectors.

CAUTION
Damage o the elastomer contact helder can resuld iF the connscitors
are not mated properly with the board receptacle.

When replacing the bybrid, dnpserd it Into the board opening and then
position the hypoon connector in the hoard registration holesx for
perfect alignment, The outer portion of &the bypoon Frame shoald be
Flush with the circuit hoard before the Four pounting Sorews are
tightensd., Hvold touching the bhybrid and elaxtomer contact with vour
fingers, finger oils can degrade reliashbility.

@A procedure for removal and replacement ds included in Fig. &1@7-33
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HYwERID IRMRTEGRATED CIFRCUITS

Hybrid [Cs are located on the A12 Vertical Roard, the 417 Scopes Logio
Baard, and the A14 Time Base Board.

The I is mounted on the inside of itse heatsink cover. The cover is
agrientated to the circuit board in two ways. First, two of the sockest
gserews are offset. This allows the cover to be reinstalled only one
way. Second, one corner of the cover is flat rather than rounded as
the others are. This flat corner matches an etched design on the
board. v
Te remove a Hybrid IC, proceed as follows:
1. Remove the four 1/4" retaining nuts from the heatsink cover.
e Litt the cover (and the attached I0) frbm the socket.

CAUTION

Avoid toucing the IC or the socket contacts with vour fingers. Ringer
oils can degrade reliability.

Replace the Hybrid IC a5~{ollmwaz‘

1. Align the flat corner of the cover with the flat corner design on
the board., Set the cover down over the screws.

2. Fress the tovér toward the board to feel the spring tension of the
contacts. Move the cever around until the IC seats flush against
the socket. ‘

Fe While holding the IC in place, reinstall the fow retaining nuts.
Tighten them finger-tight.

4. Tighten the nuts using a diagonal method only. See the following
warning +or diagonal tightening instructions.

‘a. Use a torgue wrench to tighten the nuts to 3 172 - 4" pounds.
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CAUTION

Do not tighten these retaining nuts clockwise. That will orack
the heatsink cover. '

lise this diagonal method to tighten the nuts. Begin at the lowse
right nut and tighten it. Go diagonally across the cover to the upper
lett nut. Tighten it. Next, drop down to the lower lett nut and
tighten it. Then go diagonally across the cover to the upper right
rut. Tighten it.

Check that all fouwr nubts are diagonally tightensd to the recommsnosc
targue. Ses step da.
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CHIF CAaRRIER ""SuLAarMm—F&acCE ™
IMNTEGHEATED CIRCUITS

Chip Carrier Ils are located on the All Main Frocessor Boacd, the &13
Scope Logic Board and the Al4 Time Baze Board.

Some of the IC covers have raised, ridged heatsinks. Dbthers have f1at
covers without heatsinks., The IC is orientated to its socket by a
tlat corner. The other corners are notched to fit the edges of the
gocket. The flat-edged corner of the IC aligms with a "spring" {(small
metal tabk) at ong corner of the socket.

To remove a Chip Carrier 10, proceed as followss

Lo While holding the cover in place, unfasten its holding clip by
pushing it aside. It may help to push down slightly on the cover.

2. Remove the cover slowly to prevent the IC from falling out.

NOTE

Dhserve the index of the I before removing it.

Fe Remove the [T with tweserers.

CAUTION

Avoid touching the IC or the socket contacts with your Fingers.
Finger oils can degrade reliability.

Replace the Chip Carrier as follows:
1. Using tweezers put the flat edge of the replacement IC against

its index spring.

CAUTION
Uheck that the spring does not get bent by the Fflat corner.

2. Arrange the other corners with tweezers to it evenly at the esdges
of the socket.
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o

=L Push the end tabs of the cover into the holders at one end of the
sockeal .,

4, Push down on the cover. Hold it there while moving the holding
clip over the tabs on the opposite esnd of the cover.

. Checlk that the cover is secure.
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IMNTERCORMMECTING FIRRNS

Tweo methods of interconnection are used to electrically connect
circuit boards with other boards and components. When the ‘
interconnection is made with a coaxial cable, & special end-lsad
connector plugs into a socket on the board. Other interconnections
are made with a pin soldered into the board. Two types of connectors
are used for these interconnecting pins. If the connector is mounted
on a plug-on board, a special socket is soldered into the board. If
the connector is on the end of a lead, an end-lead pin connector is
wsed which mates with the interconnecting pin. The following
information provides the removal and replacement procedurse for the
variouws types of intercornecting methods. '

RO—
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COAaXIAa —TYFE ErRD—L EAaD
COMMNMNECTORS C(FELTOLAS)

The last digit (of Jxxx) is same as the color, or the color stripe of
the wire insulation.

Replacing of the coaxial-type end-lead connectors reguires special
tools and technigues. Only experienced maintenance personnel shouwld
attempt to remove or replace these connectors., We recommencd that the
damaged cable or wiring harness be replaced as a wnit., For cable or
wiring harness part numbers, see Sectiom 12, Replaceable Mschanidoal
Farts of VYolume T11, Diagrams and Parts Lists. on alternative
aolution is to reter the replacemsnt of the defective connector tc
vouwr local Tektronix Field Office or representative. Fig. &1@#7-3F355
gives an exploded view of a coaxial end-lead connector assembly.
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CIRCUIT—EOARD FIRMNS

Replacing circuit-board pins on multi-layer boards is not
recommended. All circuit boards in the 11381 are multi-layer
boards, with the exception of the Counter/Timer Option Board.
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CIRCUIT—EOARD FINM SOCKEKETS

The pin sockets on the circuit boards are soldered to the back of the
board. To remove or replace one of these sockets, first wunsolder the
pirn (use an anti-static vacwum—type desoldering toel o remove exoes
solder) . Then straighten the tabs on the socket and remove the socke
tfrom the board. Flace the new socket in the circuit board hole and
press tThe tabs down against the board. SBolder the tabs of the socket
to the circuit board; be careful not to get solder inside the socket.
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-¢————— CABLE

EYELET

RECEPTACLE
HOLE

SOCKET
HOLE

FIBURE 6187-33S.

COAXIAL END-LEAD CONNECTOR ASSEMBLY.
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CAUTION

The spring tension of the pin sockets ensures & good connection
ctmween the circuit hoard and the pin. This spring tension can be
sxbroved by uxing the pin sockets ax a connecting peint for
soring~logded probe tips, alligator clips, eto.
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MUL TI—FIM CORNMNECTORS

The pin connectors used to connect the wires to the interconnecting
pinsg are clamped to the ends of the assocliated leads. To remove or
replace damaged multi-pin connectors, remove the old pin connector
from the end of the lead and clamp the replacement connector to the
lead.

Bome of the pin connectors are grouped together and mounted in a
plastic holder. The overall result iz that these connectors are
removed and installed as a malti-pin connector, IF the individual
gncd-lead pin connectors are removed from the plastic holder, note the
order of the individual wires for correct replacement dnto the holder.
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ARRASMNCGEMERMT OF FINMNS IR
HMUOLTI—FIRN CORRMECTORS

Fin 1 on malti-pin comnectors is designated with a trisangle (or
arrowhead: . A triangle, dot or square printed on circuit boards
denotes pin 1. Whern & connection s made to a cirouwit board, thes
arientation of the triangle on the mulbti-pin holder is determined by
the index (triangle, dot or square) printed on the circuit board. G
Fig. &1@7--334. Most circuit-board mounted connectors have a triangle
imcles maris.

NOTE
Soame mulS$i-pin conpectors are keyed by @ gap bedween Che pin 1 oandg I
positiony in Ghe holder. £ spall plastic plug covers the pin Z
position on the end of the holder. There is & copresponding gap

s

hetween pins I and ¥ on the circuit bhoard.

Rlign The gap Iin the nulbti-pin holder with the pap between the
circult hoard pins. The connector isx then ready to be installed.
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. HOLDER

‘ : MULTI-PIN
" CONNECTOR
MULTIPIN
CONNECTOR
INDEX

END-LEAD
g MULTI-PIN

- CONNECTOR
) INDEX

i ]

END-LEAD

FIBGURE 6187-336.

ORIENTATION OF MULTI-PIN CONNECTORS
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Mary of the larger, gray-colored mualti-pin ribbon connectors have a
red Line along one side of their attached wire cables. This red ling
indicates the location of pin 1 and 2 or the location of the triangle
index mari.,

SBome of the gray-colored ribbon cables may have the number of their
connactors stamped on them.

The ribbon connectors have two functions. The firgt is to provide a
atirain release for the wire connections. The ribbon is wrapped around
a har in between the wire connections and the top of the connector.
Btrain ie then felt between the ribbom wires and the top of the
connector. This releases most of the strain which would be felt on
the wire connections.

The second function on meost of the ribbop connsctors is to provide a
pull-tab to sase disconnection. A white-coloresd pull-tab is attached
inside the connector. When the tab is pulled, even pressure 1
applied across the connector. The connector separates from its holder
@asily. E

NOTE

To repove these gray-colored ribbon conpectors, grasp the white
puall-tab (fastened into the connector, if thereld and pall it loore
from the socket.

IFf there isn't a white pull-tab present in the connector, grasp the
ends of the connector instead. Pull it straight out from the
connector socket.

If a ribbon copnector is found with an open or shorted wire,
individual wires wcannot bhe repoved or replaced. The ribbon connector
and cable pusd be replaced.
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DEL.AY LINME REMOWAL

Femove the Delavy Line as follows:

1. St the 11341 on its right side, as facing the front.

&« Remove the top and bottom covers and the access hole cover.

2. Disconnect the J27 (purple-white) and the J28 (grayv-white) wire
connectors trom both the ALZ Vertical and the a&14 Time Base cirouwit
boards. (These wires may be colored solid white with the numbers
marled on bands around them) . ‘

e Remove the tors screws that hold the r&ak panel. Allow the rear
panel plate to hang from its wires. Bese Fig. &1#7-3Z89. Cover the
surtaces underneath the plate to protect them from scratches.

a. Remove the Vertical Board wires from their cable retainer. This
retainer is located inside the rear panel.

~ NOTE
If @& Counter Timer Option Roard (Tektronix Part Number 678-97134-89) |
iy installed, repove It. The delay line will not clear this ocptidn
hoard, Jise the RIS Circuit Board Removal procedure, In thiy sectionl.

4. Remove the'délay line torx mounting screw. [t is on the inner side
of the plug in compartment, directly behind the access hols.

a. Locate the tab which holds the delay line to the upper chassis
frame., aa

5. Grasp the delay line from the rear of the 11381, 8lide its tab
from the slot in the frame.

be Remove the delay line cautiously through the rear of the 1135331,

a. FPull the slack of the J73 and 374 cables, connected to the ALd
Front Fanel Interface Board, throuwgh the grommet on top of the
chassis., This will keep these cables out of the way when the delay
line is replaced.
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FReplace the Dslayvy Line as follows:
NOTE
Béart with the tab on the delay line Ffacing the Ctop of the 17381,
1. Reinstall the delay line through the rear panel. Watch its travel
through the opening along the rear edge of the Main Frocessor Hoard.

&. The J27 and J28 wires (to the Vertical and Time Base Boards)
can be difficult to route through the chassis.

NOTE

A tool with a hook at one end, or & piesce of line would he bhelpfal to

route the wires through the chaessis openings. buide the wires through

openings while placing the delay Iine in position.
b. Extract both pairs of wires before attaching the delav line.
2e Reconnect the J27 and J28 connectors to the Vertical and Time Base

Hoarde.

a. Reinstall the vertical wires into their cable retainer. Close the
retainer’s clasp.

b. Reattach the delay line tab into its slot in the chassis.
Fe Reinstall the torx mounting screw to the delay line through the
inmer side of the plug in compartment. Move the delay line arowund to
seat the screw.

NOTE
Replace the Counter/Timer Option Board, if it wer removed. Reatfach

Ity wires.

#o Dress the slack of the J73 and J74 cables between the delay lips
and the crt shield., Use the side access hole to mansuver them.

fire
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4, Cheock that the peltola connectors are installed into thelr BND
connector sockets on the rear panel plate. Move all wires awasy from
the mlate.

a. Reinstall the resar panel plate. Reinsert and tighten its torx

BT RN .

Se Replace the 11381 top and bottom covers and the access hole cover.

a. Set the instrument right side up.

NOTE

of the ALE
£ in the “Verdical

A swall-rsired deley line Is mounted on the bhack sid
Vertical Board, For repoval iInformation, ss
Board Repoval” procedure, In this section.

%
k]
o
oy
%
=
=
s
~
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IMFRFLOSION SHIELLD FREFOWOSL
Femove the Implosion Shield as follows:

1. Follow steps 1 through 35 of the "A7 Touch Fanel Board Removal
procedure, in this section.

2. Tilt the Touch Fanel outward at its bottom. Do nmot remove the J8
o J88 cables through the front casting. See Fig. &6187--3E1 for pa-t
locations.
2. Remove the Inplosion S8hield from the bottom., No further
disassenbly of the Touch Fanel is reguired.

CAUTION
Hee care when handling the Imnplosion Shield. It can exsxily be

soratohed or marred. Protect the surfaces of the shisld while it is
out of the Instérument. ‘

To replace the Implmﬁion‘ﬁhimid, proceed as follows:

NOTE

The Inplosion Shield can b reinstalled either side owut. But, it nu
align with the Touch Panel Roard.

1. Reinstall the Implosion Bhield to the Touch Fanel Board.

2. Follow the procedure to replace the Touch Fanel EBoard, in this
gection. Aftter reading the replacement instructions, begin at step

a. Be certain to heed the CAUTION regarding the instructions to
reinstall the "Crt Scale Cover Screws". [t is located at the end of
the "Touch Fanel Roard” replacement procedure.

=
=

&

53
wd
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CRSaSATICULE LIGHT EULEBES FREMMOWVAL
Femove the graticule light bulbs as follows:

1. Follow the A7 Touch Fanel Board Removal proceduwre in this section.
(Use steps 1 through &).

NOTE

The Jens Frame need not be repoved From the Touch Panel Roard €o
change a graticule balb. -

2. Use a Torx screwdriver to remove the small screws which hold the
Light diffuser to the Touch Fanel board. (See Figure &1@7-3210641).
Remove the nuts and screws from the diffuser and circuit board.

Sa Remove the light diffuser from the bmérd.,

4. Unsolder the leads of the de%@ctiva‘hulb;;ﬂemmve the bulbh from the
circuit bhoard. ‘ :

To replace a graticule light bulb, pkmceéd as follows:

lo Fre-form the leads mﬁ.thmkr@placement bulb. Insert the bhualb into
the circuit board. Resolder the leads.

2. Feinstall the light diffuser. Reinstall and tighten its screws and
nuts. ‘ : ' :

. Follow thefpkmceduré\tm replace the Touwch Fanel Board, in this
sechian. 5

CAUTION
Po not tighten the crt scale cover (berel) screws in & clockwise

direction. Instead read and follow the screw replacement
instructions. (GBee the Touch FPanel BRoard Replacement procedarsd.




Corrective Maintenance
IR 12 B N A A4 7 ) FaGE 117

FLUG I I NMNTERFACE CONMECTORS

The individual contacts of the plug in interface connectors can be
replaced. I+ several contacts are damaged, Tektronix, Inc.
recommends replacing the entire Al Flug In Interface Board. AR
alternative solution is to have yvouw local Tektronix Field Office
repair or replace the damaged board.

Use the faollowing procedure to remove and replace an individual
contact of the Flug In Interface Connector:

1. Femove the Al Flug In Interface Board., Retsr to the "Cirocuwit Boaeo
Removal " procedures in this section. '

NOTE

The board cap be withdrawn Ffar enough o wepair individual contacis,
without rempoving its connectors.

The board ocan be pul

ed out either side of the chassis to reach the
contacty. See Fig. &187-

I
IBF~F14.

2. I removal of the Plug In Interface RBosard is necessary, record thes

location of all wire connectors. Remove all connectors.

a. Remove the plastic wire fasteners from the holes at the bottom of
the circuit board.

b. Ease connector Jé4 from the AT Control Rectifier EBoard thrmugh'thﬁ
chassis. Remove the board.
3. 8Bnap the white plastic connector cover off the side of the plug in

connector receptacle.

a» WUnsolder and FERmove the damaged contact.

CAUTION

o pot pelt the connector with the soldering iron while unsoldering
or soldering the contact.
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o Install the replacement contact. Carefully position it to fit
against the connector body. Resolder the new contact.

4. Flace the white plastic cover over the side of the receptacle.
Bmap the cover on.
a. Check that the replaced contact is aligned with the other contacts.
5. Replace the plastic wire fasteners at the bottom of the Flug In
Imnterface Roard. These fastensrs keep the connector wires separatad
hetwaen the connector receptacles.

NOTE
I the board was replaced, be cerﬁain‘thét the plastic pin guides

were reinstalled on both the upper and lower connectors. See Fig.
GIGT-3I4. : . . : ‘

b. Feplace the Al Flug In Interface Foard by following its removal
directions in reverse order, :

PLEEEN
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FOWER TFRAa&aRMSFORMMER REMOVASLL

Feplace the power transformer only with a direct replacemsnt
Tektrornix transformer., Femove and replace the power trarnstormer
follows:

119

a4

1. Remove the A Control Rectifier Circuit Board as described wnder

e s

"Circuwit Board FRemoval® in this section. 8ee Fig. 61387338,

NOTE
Hecord the posidtion of the étransformer leads so they pay be copr

replaced.

amy

2. Unsolder the transformer leads from the A Control Rectifier
Board. Remove any excess solder from the circuit-board pads. See
"SBoldering Techniques" in this section.

Aa. Remove the transformer.

To replace the FPower Transformer,. proceed as follows:

1. Flace the new transformer in position and solder the leads to
A5 Control Rectitier circuit-board pads.

2. Replace the AZ Control Rectifier in the power supply as descr
under "Circwit Board FRemoval" in this section.
NOTE

Refer Yo the “Odjustment After Repair Procedure”, &t the end of
FeCtIion.

egobly

e

ibed

thix
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o NOT AVATLABLE AT THIS TIME.

FIGURE 6197-338. THE LOCATION OF THE POWER TRANSFORMER
ON THE CONTROL RECTIFIER BOARD.




Corrective Maintenance
71 B A A A D FaGE 121

ARCING PFREWVERT I0OR
(A1l SCOFE LLOGIC EOARD )

Arcing can occwr between a lead on the ULELE Maltiplier arnd the Scope
Logic Board and/or its components. Application of a dope compound to
this lead, and its conmection, will prevent this problem.

The number 8 lead from the multiplier is soldered to a contact on the
TL#4E Transtormer, (See Figure 617339, This connection must be
coated with dope.

If the maltiplier or the transforner has been replaced, ths B.T.
(Corona) Dope must be re-—applied. The dope must completely swround
the joint where the lead connects to the transformer. Apply some dops
around the lead’s insulation to inswe overall coverage,

The K.T. Dope may be ordered by its Tektronix, Inc. FPart Number
B -G | 3, i
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SCOPE LOGIC BOARD

u1010

o —— TREING APRLY
.~ CORONA DOPE
o ON EXPOSED
LEAD

FIBURE 61¢7-339. BOTTOM VIEW OF SCOPE LOGIC

~ BOARD SHOWING LOCATION OF LEAD CONNECTION TO
'BE DOPED. (DOTTED LINE SHOWS WHERE H.V.
SHIELD IS MOUNTED.




Corrective Maintenance
1138171 1582 Fadbe Lan

LLINE FUSE REMOVAL

The Line Fuse used in the 113@1 is located on the resr panel of the
power supply. Replace the Line Fuse (F?9) with ane of proper by ard
rating.

NOTE

Line voltage fuse (FP9) is used for both 18- and Z2@-volt opsgration.
No change in the fuse isx necessary when switching the LINE oL TREE
RELECTOR switch hetweep 118 volts and 23¢ voltbs.
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ADJUSTMHMENT AaFTER REFSIRK

After any electrical component has been replaced, the adjiustment of
that particular circuit should be checked, as well as the adjiustment
of any closely related circuits. Because the low-voltage supplies
atfect all circuits, adjiustment of the entire instrument should be
checked if component replacements have been made in these suppliss or
if the power transformer has been replaced. Sse Section 4, "Checks and
Adjustments” in this volume, for the complete adiustment procedures.




CIRCUIT EOARD LOCATIORN

ILLUSTREST IO






FREFLaCEAELE ELECTRICAL

ASASSEMELIES LIST



Repaceable Electrical Parts — 11301 Service

Tektronix  Serial/Assembly No. Mfr.
Component No. Part No, Effective_Dscont Name & Description Code Mfr., Part No.
A1 670-8830-00 CIRCUIT BD ASSY:PLUG-IN INTERFACE 80009  670-8830-00
] 670-8840-00 CIRCUIT BD ASSY:REGULATOR 80009  670-8840-00
A5 614-0722-00 SUBPANEL ASSY:FRONT 80009 614-0722-00
A5AS5 670-8836-00 CIRCUIT BD ASSY:BOTTOM FRONT PANEL 80003 670-8836-00
AShB 670-8834-00 CIRCUIT BD ASSY:CENTER FRONT PANEL 80009 670-8834-00
ASAY 670-8833-00 CIRCUIT BD ASSY:TOP FRONT PANEL 80009 670-8833-00
A7 670-8835-00 CIRCUIT BD ASSY:TOUCH PANEL 80008  670-8835-00
A10 670-8832-00 CIRCUIT BD ASSY:FRONT PANEL INTERFACE 80009 670-8832-00
A14 670-8831-00 CIRCUIT BD ASSY:MRIN PROCESSOR 80008 670-8831-00
A12 670-8829-00 CIRCUIT BD ASSY:VERTICAL 80003 670-8829-00
A13 670-8828-00 CIRCUIT BD ASSY:SCOPE LOGIC 80009 670-8828-00
fd 670-8827-00 CIRCUIT BD ASSY:TIMEBASE 80009  670-8827-00
A15 670-9124-00 CIRCUIT BD ASSY:COUNTER/TIMER REFERENCE 80008  §70-9124-00
(OPTION 1T ONLY)
A16 670-9975-00 CIRCUIT BD ASSY:COUNTER/TIMER PLL/VCO 80009 670-9975-00
PS4 620-0022-00 PONER SUPPLY:ET MAINFRAME 80008  620-0022-00
PS1A2 670-9326-00 CIRCUIT BD ASSY:LINE INVERTER 388-8656-XX 80009  §70-9326-00
PS1A3 670-8839-00 CIRCUIT BD ASSY:CONTROL RECTIFIER 80009 670-8839-00

10-3
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Replaceable Electrical Parts — 11302 Service

Tektronix Serial/Assembly No, Mfr,
Component No. Part No, Effective  Dscont Name & Description Code  Mfr. Part No.
A1 670-8830-00 CIRCUIT BD ASSY:PLUG-IN INTERFACE 80003 670-8830-00
Ad 670-8840-00 CIRCUIT BO ASSY:REGULATOR 80009 670-8840-00
RS 614-0777-00 FRONT PNL ASSY: 80008  614-0777-00
A5AS 670-8836-00 CIRCUIT BD ASSY:BOTTOM FRONT PANEL 80008 670-8836-00
As5n8 670-8834-00 CIRCUIT BD ASSY:CENTER FRONT PANEL 80009 670-8834-00
ASA9 670-8833-00 CIRCUIT BD ASSY:TOP FRONT PANEL 80009 670-8833-00
A7 670-9297-00 CIRCUIT BD RSSY:MCP TOUCH PANEL 80009 670-9297-00
A10 670-8832-00 CIRCUIT BD ASSY:FRONT PANEL INTERFACE 80009 670-8832-00
A1 670-8831-00 CIRCUIT BD ASSY:MAIN PROCESSOR 80009 670-8831-00
A12 670-9547-00 CIRCUIT BD ASSY:VERTICAL 80009 670-9547-00
A13 670-9546-00 CIRCUIT BD ASSY:;SCOPE LOGIC 80009 670-9546-00
A14 670-8827-00 CIRCUIT BD ASSY:TIMEBASE 80009 670-8827-00
A14016 670~9975-00 CIRCUIT BD ASSY:COUNTER/TIMER PLL/VCO 80009 670-9975-00
A15 670-9124-00 CIRCUIT BD RSSY:COUNTER/TIMER REFERENCE 80009 670-9124-00
(OPTION 4T ONLY)
PS1 620-0022-00 POKER SUPPLY:ET MAINFRAME 80008 620-0022-00
PS1A2 670-9326-00 CIRCUIT BD ASSY:LINE INVERTER 388-8656-XX 80009 670-9326-00
PS1A3 670-8839-00 80009 670-8839-00

CIRCUIT BD ASSY:CONTROL RECTIFIER

10-8
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Section 12 - 11301 Service

REPLACEABLE
MECHANICAL PARTS

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
accommodate 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 following
information in your order: Part number, instrument type or
number, serial number, and modification number if applicable.

if a part you have ordered has been replaced with a new or
improved part, your local 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.

ITEM NAME

In the Parts List, an Item Name is separated from the

description by a colon (:). Because of space limitations, an ltem.

Name may sometimes appear as incomplete. For further item
Name identification, the U.S. Federal Cataloging Handbook H6-1
can be utilized where possible.

FIGURE AND INDEX NUMBERS

Items in this section are.referenced by figure and index
numbers to the illustrations. ‘

INDENTATION SYSTEM

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

12345 Name & Description

Assembly and/or Component
Attaching parts for Assembly and/or Component
**++ END ATTACHING PARTS ****
Detail Part of Assembly and/or Component
Attaching parts for Detail Part
**** END ATTACHING PARTS ****
Parts of Detail Part
Attaching parts for Parts of Detail Part
++*+ END ATTACHING PARTS ****

Attaching Parts always appear in the same indentation as
the item it mounts, while the detail parts are indented to the right.
Indented items are part of, and included with, the next higher
indentation.

Attaching parts must be purchased separately, uniess otherwise
specified.

ABBREVIATIONS

" INCH ELCTRN  ELECTRON

] NUMBER SIZE ELEC ELECTRICAL

ACTR ACTUATOR ELCTLT  ELECTROLYTIC
ADPTR ADAPTER ELEM ELEMENT

ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST
AL ALUMINUM EQPT EQUIPMENT

ASSEM ASSEMBLED EXT EXTERNAL

ASSY ASSEMBLY FIL FILLISTER HEAD
ATTEN ATTENUATOR FLEX FLEXIBLE

AWG AMERICAN WIRE GAGE FLH FLAT HEAD

8D BOARD FLTR FILTER

BRKT BRACKET FR FRAME or FRONT

BRS BRASS FSTNR FASTENER

BRZ BRONZE FT FOOT

BSHG BUSHING FXD FIXED

CAB CABINET GSKT GASKET

CAP CAPACITOR HDL HANDLE

CER CERAMIC HEX HEXAGON

CHAS CHASSIS HEX HD HEXAGONAL HEAD
CKT CIRCUIT HEX SOC HEXAGONAL SOCKET
comp COMPOSITION HLCPS HELICAL COMPRESSION
CONN CONNECTOR HLEXT HELICAL EXTENSION
cov COVER HV HIGH VOLTAGE

CPLG COUPLING IC INTEGRATED CIRCUIT
CRT CATHODE RAY TUBE 10 INSIDE DIAMETER
DEG DEGREE IDENT IDENTIFICATION

DWR IMPLR

DRAWER IMPELLER

IN INCH SE SINGLE END

INCAND  INCANDESCENT SECT SECTION

INSUL INSULATOR SEMICOND SEMICONDUCTOR

INTL INTERNAL SHLD SHIELD

LPHLDR  LAMPHOLDER SHLDR SHOULDERED

MACH MACHINE SKT SOCKET

MECH MECHANICAL SL SLIDE

MTG MOUNTING SLFLKG  SELF-LOCKING

NIP NIPPLE SLVG SLEEVING

NON WIRE NOT WIRE WOUND SPR SPRING

oBD ORDER 8Y DESCRIPTION sQ SQUARE

oD QUTSIDE DIAMETER SST STAINLESS STEEL

OVH OVAL HEAD STL STEEL

PH BRZ PHOSPHOR BRONZE Sw SWITCH

PL PLAIN or PLATE T TUBE

PLSTC PLASTIC TERM TERMINAL

PN PART NUMBER THO THREAD

PNH PAN HEAD THK THICK

PWR POWER TNSN TENSION

RCPT RECEPTACLE TPG TAPPING

RES RESISTOR TRH TRUSS HEAD

RGD RIGID \ VOLTAGE

RLF RELIEF VAR VARIABLE

RTNR RETAINER w/ WITH

SCH SOCKET HEAD WSHR WASHER

SCOPE OSCILLOSCOPE XFMR TRANSFORMER
SCREW XSTR TRANSISTOR

SCR




Repaceable Mechanical Parts — 11301 Service

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mfr.
Code Manufacturer Address City, State, Zip Code
00261 GENERAL ELECTRIC CD 14TH AND ARNOLD STS CHICAGO HEIGHTS IL 60411
FOOD SERVICE EQUIPMENT BUSINESS DEPT
01536 TEXTRON INC ROCKFORD IL 61108
CAMCAR DIV 1818 CHRISTINA ST
SEMS PRODUCTS UNIT
04348 LANRENCE ENGINEERING AND SUPPLY INC 500 S FLOMER ST BURBANK CA 91503
P 0 BOX 30
06383 PANDUIT CORP 17301 RIDGELAND TINLEY PARK IL 60477
06915 RICHCO PLASTIC CO 5825 N TRIPP AVE CHICAGD IL 60646
09772  WEST COAST LOCKWASHER CO INC 16730 E JOHNSON DRIVE CITY OF INDUSTRY CA 91744
P 0 BOX 3588
11897 PLASTIGLIDE MFG CORP 2701 W EL SEGUNDO BLVD HAWTHORNE CA 90250
12327 FREENAY CORP 9301 ALLEN DR CLEVELAND OH 44125
13103 THERMALLOY CO INC 2021 W VALLEY VIER LANE DALLAS -TX 75234
P 0 BOX 34829 ne,
13511 AMPHENOL CADRE DIV BUNKER RAMO CORP ~_L0S GATOS-CA
16428  BELDEN CORP 2200 US HWY 27 SOUTH ~ RICHMOND IN 47374
ELECTRONIC DIV P 0 BOX 1980 S By e
17656 SILICONIX INC: 2201 LAURELWOOD RD . SANTA CLARA CA 95054
18677 SCANBE MFG CO 3445 FLETCHER AVE - ~EL MONTE.CA 91731
22526 DU PONT E I DE NEMOURS AND CO INC 30 HUNTER LANE ¥ CAMP HILL PA 17011
DU PONT CONNECTOR SYSTEMS
24931 SPECIALTY CONNECTOR CO INC 2620 ENDRESS PLACE GREENNODU IN 46142
P OBOXD . =
28520 HEYCO MOLDED PRODUCTS 147 MICHIGAN AVE £ KENILWORTH NJ 07033
P 0 BOX 160.
30161 ARVID ENGINEERING INC 30 COOK COURT. . . LACONIA NH 03246
31785 ISOTEMP RESEARCH INC 916 PRESTON AVE. CHARLOTTESVILLE VA 22901
P 0 BOX 3389 -
53387  MINNESOTR MINING AND MFG CO 53N CENTER ST PAUL MN 55101
ELECTRONIC PRODUCTS DIV '
55285  BERGQUIST CO INC THE 5300 EDINA INDUSTR!AL BLVD MINNEAPOLIS MN 55435
70903 - BELDEN CORP 2000-S BATAVIA AVE GENEVA IL 60134
73743 FISCHER SPECIAL MFG CO N ,446 HORGAN ST CINCINNATI OH 45206
75915 LITTELFUSE INC © 800 E _NORTHWEST HWY DES PLAINES IL 60016
77900 SHAKEPRGOF SAINT CHARLES RD ELGIN IL 60120
DIV OF ILLINOIS TOOL NORKS i Bl
78189 TLLINOIS TOOL NWORKS - INC - ST. CHARLES ROAD ELGIN IL 60120
SHAKEPROOF DIVISION 5
80009 TEKTRONIX INC ’ 4900 S N GRIFFITH DR BERVERTON OR 97077
) : P 0 80X 500
81041 HONARD INDUSTRIES DIV OF MSL P 0 BOX 287 MILFORD IL 60953
INDUSTRIES INC -
81483 INTERNATIONAL RECTIFIER‘ : 9220 SUNSET BLVD LOS ANGELES CA 90069
. P 0 BOX 2321 TERMINAL ANNEX
83486 ELCO INDUSTRIES INC. 1101 SAMUELSON RD ROCKFORD IL 61101
83553 ASSOCIATED SPRING BARNES GROUP INC 15001 S BROADNAY GARDENR CA 90248
P 0 BOX 231
85471 BOYD INDUSTRIAL RUBBER 2527 GRANT AVE SAN LEANDRO CA 94579
DIV OF A B BOYD CO
86928 SEASTROM MFG CO INC 701 SONORA AVE GLENDALE CA 91201
93410 HAMILTON STANDARD CONTROL 45-55 PLYMOUTH ST LEXINGTON OH 44804
ESSEX GROUP INC P 0 80X 1007
93907  TEXTRON INC 600 18TH AVE ROCKFORD IL 61101
CAMCAR DIV
85987  WECKESSER CO INC 4444 NEST IRVING PARK RD CHICAGO IL 60641
53109 FELLER ASA ADOLF AG 355 TESCONI CIRCLE SANTA ROSA CA 95401
C/0 PANEL COMPONENTS CORP
$3629 SCHURTER AG H 2015 SECOND STREET BERKELEY CA 94170
C/0 PANEL COMPONENTS CORP
54307 SCHAFFNER ELECTRONIK AG LUTERBACH ,SHITZERLAND
TK0861 H SCHURTER AG DIST PANEL COMPONENTS 2015 SECOND STREET BERKELEY CA 94170
TK1373  PATELEC-CEM (ITALY) 10156 TORINO VAICENTALLO 62/455 ITALY
TK1456  PAPST AQUIDNECK INDUSTRIAL PARK NEWPORT RI 02840
TK1493  MEMORY PROTECTION DEVICES INC 320 BROAD HOLLOW ROAD FARMINGDALE NY 11735
TK1869  ALPS 100 N CNTRE AVE ROCKVILLE CENTRE NY 11570
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Repaceable Mechanical Parts

- 11301 Service

Fig. &
Index Tektronix Serial/Assembly No. Mfr.
No. Part No. Effective Dscont Qty 12345 Name & Description Code Mfr, Part No.
1-1 348-0875-00 1 FLIPSTAND,CAB.: 980009 348-0875-00
-2 200-3133-00 1 COVER,TOP: 80009 200-3133-00
-3 214-0603-02 4 .PIN ASSY,SECRG:N/SPRING WASHER 80009 214-0603-02
-4 386-1151-00 4 .CLAMP ,RIM CLENC: 83553 ORDER BY DESCR
-5 386-0227-00 4 .STOP,CLP,RIM CL: 80009 386-0227-00
-6 200-3134-00 1 COVER ,BOTTOM: 80009 200-3134-00
-7 214-0603-02 ) .PIN ASSY,SECRG:R/SPRING NASHER 80009 214-0603-02
-8 386-1151-00 4 .CLAMP ,RIM CLENC: 83553 ORDER BY DESCR
-9 386-0227-00 4 .STOP,CLP,RIM CL: 80009 386-0227-00
-10 348-0596-00 4 PAD,CAB.FO0T:0.69 X 0.255 X 0.06,PU 80009 348-0596-00
-1 348-0879-00 4 FOOT ,CABINET :BOTTOM ,BLUE ,POLYCARBONATE 80009 348-0879-00
(ATTACHING PARTS)
-12 211-0722-00 4 SCREM ,MACHINE:6-32 X 0.25,PNH,STL . 80009 211-0722-00
(END ATTACHING PARTS)
-13 101-0106-00 2 TRIM,DECORATIVE: LEFT SIDE,FRONT CASTING 80009 101-0106-00
(ATTACHING PARTS)
-14 211-0722-00 4 SCREN ,MACHINE:6-32 X 0.25,PNH,STL 80009 211-0722-00
(END ATTACHING PARTS)
-15 101-0107-00 2 TRIM,DECORATIVE:RIGHT SIDE,FRONT CASTI 80009 101-0107-00
(ATTACHING PARTS)
-16 211-0722-00 4 SCREW ,MACHINE:6-32 X 0.25,PNH,STL 80009 211-0722-00
(END ATTACHING PARTS)
-17 426-2099-00 1 FRAME SECT ,CAB. :RIGHT SIDE 80009 426-2099-00
(ATTACHING PARTS)
-18 211-0718-00 1 SCREM ,MACHINE:6-32 X 0.312,FLH,100 DEG,STL 983486 ORDER BY DESCR
-19 212-0685-00 2 SCREN ,MACHINE:10-32 X 0.281,PNH,STL 93907 ORDER BY DESCR
- (END ATTACHING: PARTS) ‘
-20 348-0886-00 4 SHLD GSKT,ELEK:FINGER TYPE,18.310 L 80009 348-0886-00
-21 200-2191-00 -2 CAP,RETAINER:PLASTIC 80009 200-2191-00
-22 367-0248-01 -1 HANDLE ,CARRYING:16.341 L, W/CLIP 80009 367-0248-01
-23 426-2098-00 1 FRAME SECT,CAB.:LEFT SIDE 80009 426-2098-00
(ATTACHING PARTS) ‘
-24 211-0718-00 1 SCREN ,MACHINE:6-32 X 0.312,FLH,100 DEG,STL 83486 ORDER BY DESCR
=25 213-0685-00 2 SCREN ,MACHINE:6BA X 1.0 MUSHROOM HD,STL 80009 213-0685-00
(END ATTACHING PARTS)
FRAME SECTION INCLUDES:
=26 343-0752-00 2 .RETAINER ,HANDLE:STRINLESS STEEL 80009 343-0752-00
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Repaceable Mechanical Parts — 11301 Service

, Fig. &
Index  Tektronix Serial/Assembly No. Mfr,
: No. Part No, Effective _Dscont Qty 12345 Name & Description Code Mfr. Part No.
2-1 366-0582-00 2 KNOB:ENCODER 80009 366-0582-00
-2 366-0586-01 1 KNOB: ENCODER ,GRAY ,W/RETRINING RING 80008 366-0586-01
-3 333-3223-00 1 PANEL , FRONT : LEFT 80009 333-3223-00
(ATTACHING PARTS)
-4 210-0586-00 1 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00
(END ATTACHING PARTS)
-5 e 1 CIRCUIT BD ASSY:BOTTOM FRONT PANEL
(SEE A5AS REPL)
(ATTACHING PARTS)
-6 211-0409-00 2 SCR,ASSEM WSHR:4-40 X 0.312,PNH,STL 93907 ORDER BY DESCR
-7 129-1088-00 2  SPACER,P0ST:0.64 L,4-40 THD ONE END,BRS, 80009 129-1088-00

NI PL
(END ATTACHING PARTS)
BOTTOM FRONT PANEL BOARD ASSY. INCLUDES:
-8 ————— - 2 .ENCODER,DIGITAL: INCREMENTAL ,50PPR,50
. DETENT,QUAD OUTPUT,LOC LUG AT 8 0°CLOCK
. (SEE A5A55110,5810 REPL)

-9 366-0578-00 13 .PUSH BUTTON:SILVER GRAY ,ABS 80009 366-0578-00
-10  344-0403-00 2 .CLIP ,GROUND:STAINLESS STEEL 80009 314~0403-00
-1 361-1328-01 1 .SPACER ,PUSH SW:W/LIGHT DIFFUSER BOTTOM 80009 361-1328-01
-2 - 1 CIRCUIT BD ASSY:CENTER FRONT PANEL
(SEE ASAB REPL)
(ATTACHING' PARTS)
-13  211-0409-00 3 SCR,ASSEM NWSHR:4-40 X 0.312,PNH,STL 93907 ORDER BY DESCR
(END ATTACHING PARTS)
-4 366-0580-00 7 PUSH BUTTON:ENTER ' 80009 366-0580-00
-15  361-1326-01 1 SPACER,PUSH SW:W/LIGHT DIFFUSER CENTER 80009 361-1326-01
-16  348-0967-00 1. SHLD GSKT,ELEK:SOLID TYPE,5.8 L 80009 348-0967-00
-7 361-1327-01 1 SPACER,PUSH SW:W/LIGHT DIFFUSER 80009 361-1327-01
-18  366-0578-00 6 . PUSH BUTTON:SILVER GRAY,ABS 80009 366-0578-00
-9 e ‘ 1 CIRCUIT BD ASSY:TOP FRONT PANEL
f 7 ~ (SEE ASA9 REPL)
|t ; (ATTACHING PARTS)
' =20  211-0409-00 3 . SCR,ASSEM NSHR:4-40 X 0.312,PNH,STL 93907 ORDER BY DESCR
(END ATTACHING PARTS)
=21 348-0939-00 4. GASKET:EMI 4.62 X 0.212,S5T 80009 348-0939-00
-22  200-3135-02 1 COVER,CRT:SCALE, FINISHED 80009 200-3135-02
: (ATTACHING PARTS)
=23  211-0752-00 4  SCREN MACHINE:6-32 X 0.75,PNH,TORX 80008 211-0752-00
: (END ATTACHING PARTS)
=24 1 CIRCUIT BD ASSY:TOUCH PANEL
(SEE A7 REPL)
-25  426-2118-00 1 . FRAME, LENS: TOUCH PANEL 80009 426-2118-00
-26  204-1006-00 ; 1 .BODY , TERMINAL:POLYETHYLENE 80003 204-1006-00
-27  386-5274-00 1 .DIFFUSER ,LIGHT:GRATICULE 80008 386-5274-00
. (ATTACHING PARTS)
-28  211-0391-00 : 2 .SCREN ,MACHINE:2-56 X 0.437,P4,STL CD PL 80009 211-0391-00
=29  210-0405-00 2 .NUT ,PLAIN HEX:2-56 X 0.188,BRS CD PL 73743  12157-50
. (END ATTACHING PARTS)

-30  337-3281-00 1 SHLD, IMPLOSION:5.97 X 4,78 X 0.062 80009 337-3281-00
=31 131-1315-01 15 CONN,RCPT,ELEC:BNC, FEMALE 80009 131-1315-01
(FRONT AND BACK)

131-1315-01 23 CONN,RCPT ELEC:BNC,FEMALE 80009 131-1315-01
(FRONT AND BACK,OPTION 1C ONLY)
174-0252-00 1 CABLE ASSY,RF:(4),50 OHM COAX,30.5 L W/ 80009 174-0252-00
CONNECTORS
(FROM FRONT BNC'S TO REAR BNC'S)
(OPTION 1C ONLY)
-32  333-3221-00 1 PANEL , FRONT : LONER 80008 333-3221-00
333-3314-00 1 PANEL , FRONT: LONER , 11302 80009 333-3314-00
(OPTION 1C ONLY)
(ATTACHING PARTS)
-33  210-0586-00 2 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00
(END ATTACHING PARTS)
-3¢ 348-0878-00 1 SHLD GSKT,ELEK:SOLID TYPE,7.646 L 80009 348-0878-00
-35  348-0877-00 1 SHLD GSKT,ELEK:SOLID TYPE,1.860 L 80008 348-0877-00
-36  348-0876-00 2 SHLD GSKT,ELEK:SOLID TYPE,2.480 L 80009 348~0876-00
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Repaceable Mechanical Parts - 11301 Service

Fig. &
Index  Tektronix Serial/Assembly No. Mfr,
No. Part No. Effective Dscont Qty 12345 _Name & Description Code Mfr. Part No.
2-37  386-5332-00 4 SUPPORT,CRT:FRONT 80009 386-5332-00
-38  333-3222-00 1 PANEL,FRONT:UPPER 80009 333-3222-00
(ATTACHING PARTS)
-39  210-0586-00 3 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 768183 211-041800-00
(END ATTACHING PARTS)
-40  129-0103-00 1 POST,BDG,ELEC:ASSEMBLY 80009 129-0103-00
(ATTACHING PARTS)
-41  210-0583-00 1 NUT,PLAIN,HEX:0.25-32 X 0.312,BRS CD PL 73743  2X-20319-402
-42  210-0046-00 1 NASHER,LOCK:0.261 ID,INTL,0.018 THK,STL 77900 1214-05-00-0541C
(END ATTACHING PARTS)
-43  386-5275-02 1 SUBPANEL,FRONT: FINISHED 80009 386-5275-02
(ATTACHING PARTS)
-44  211-0718-00 4  SCREW MACHINE:6-32 X 0.312,FLH,100 DEG,STL 83486 ORDER BY DESCR
=45  211-0409-00 2 SCR,ASSEM WSHR:4-40 X 0.312,PNH,STL : 93307 ORDER BY DESCR
-46  211-0718-00 2 SCREM MACHINE:6-32 X 0.312,FLH,100 DEG,STL 83486 ORDER BY DESCR
(END ATTACHING PARTS)
47 e emee- 1 ENCODER,DIGITAL: INCREMENTAL,50PPR 50
DETENT QUAD OUTPUT , LOC LUG AT 9 0°CLOCK
(SEE 558 REPL)
-48  214-0291-00 1 CONTACT ,ELEC:CRT CONNECTOR CU BE SIL PL 80008 214-0291-00
(ATTACHING PARTS)
-49  211-0408-00 1  SCR,ASSEM WSHR:4-40. X 0.250,PNH,STL TORX 93307 ORDER BY DESCR
-50  210-0586-00 1 NUT,PL,ASSEM WA:4-40 X 0.25,STL CO PL 78189 211-041800-00
(END ATTACHING PARTS)
=51  337-3307-00 1 SHIELD,CRT: 80009 337-3307-00
334-1379-00 1 MARKER, IDENT: HKD HI VACUUM 80009 334-1379-00
-52  358-0566~00 1 GROMMET PLASTIC:BLACK ,ROUND,0.625 ID 28520 2103 (SB 812-10)
-53  358-0566-00 3 . GROMMET ,PLASTIC:BLACK ,ROUND,0.625 ID 28520 2103 (SB 812-10)
=54 351-0744-00 3 GUlDE,PLUG—IN:POLXAMIDE 80009 351-0744-00
; - (ATTRCHING PARTS)
-55  211-0722-00 3 - SCREN,MACHINE:6-32 X 0.25,PNH,STL 80009 211-0722-00
‘ (END ATTACHING PARTS)
-56  200-3295-00 1. - COVER,HOLE:CRBLE,4.0 X 3.5 80009 200-3295-00
‘ “(RTTACHING PARTS)
=57  211-0722-00 1 SCREW MACHINE:6-32 X 0.25,PNH,STL 80008 211-0722-00
~. = (END ATTACHING PARTS)
-58  358-0166-00 1 - GROMMET ,PLASTIC:BLACK ,U-SHAPE,0.656 ID 80009 358-0166-00
=59  348-0158-00 .4 GROMMET ,PLASTIC:BLACK ,U-SHAPE,2.91 ID 80009 348-0158-00
-60  343-1301-00 3 CLAMP,SADOLE:0.715,NYLON 80009 343-1301-00
-61  343-1302-00 5  CLAMP,SADDLE:0.695 ,NYLON 80009 343-1302-00
-62  255-0334-00 . 4  PLASTIC CHANNEL:12.75 X 0.175 X 0.155 11897 122-37-2500
=63  348-0253-00 - 1 GROMMET ,PLASTIC:BLACK ,0BLONG,3.0 X 0.925 80009 348-0253-00
-64  385-0013-00 4  SPACER,P0ST:0.75 L W/6-32 THD THRU NYL 80009 385-0013-00
-65  119-2344-00 - 1 DELAY LINE,ELEC:50 OHM COAX ASSY W/COUNTER 80009 119-2344-00
VIEW & TRIGGER DELAY
(ATTACHING PARTS)
-66  211~0722-00 1 SCREN MACHINE:6-32 X 0.25,PNH,STL 80009 211-0722-00
(END ATTACHING PARTS)
-67  131-0799-00 4  CONTACT ,ELEC:PLUG-IN GND,BE NI CD PL 80009 131-0799-00
(ATTACHING PARTS)
-68  211-0408-00 4  SCR,ASSEM NSHR:4-40 X 0.250,PNH,STL TORX 93907 ORDER BY DESCR
(END ATTACHING PARTS)
-69  131-0800-03 2 CONTACT,ELEC:PLUG-IN GND,BE NI HT TR 80009 131-0800-03
(ATTACHING PARTS)
=70  211-0408-00 4  SCR,ASSEM WSHR:4~40 X 0.250,PNH,STL TORX 93907 ORDER BY DESCR
(END ATTACHING PARTS)
=71 210-0457-00 1 NUT,PL,ASSEM WA:6-32 X 0.312,STL CD PL 78189 511-061800-00
(ATTACHES GROUND WIRE)
-72  348-0966-00 1 GROMMET ,PLASTIC:BLACK ,ROUND,0.625 ID 80009 348-0966~00
-73  343-1303-00 1 CLAMP,CABLE:ROUND,0.437 NYLON 80009 343-1303-00
(ATTACHING PARTS)
~74  210-0457-00 1 NUT,PL,ASSEM WA:6-32 X 0.312,STL CD PL 78189 511-061800-00
-75  210-0863-00 1 NSHR,LOOP CLAMP:0.187 ID U/N 0.5 W CLP 95987 (€191
(END ATTACHING PARTS)
-76  358-0215-00 2 GROMMET ,PLASTIC:BLACK,U-SHAPED,0.5241D 80003 358-0215-00
-77  386-5271-00 1 SPRT,CRT SHIELD:REAR 80009 386-5271-00
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Section 12 - 11301 Service

REPLACEABLE
MECHANICAL PARTS

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
accommodate 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 following
information in your order: Part number, instrument type or
number, serial number, and modification number if applicable.

If a part you have ordered has been replaced with a new or
improved part, your local 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.

ITEM NAME

In the Parts List, an Item Name is separated from the
description by a colon (:). Because of space limitations, an ltem
Name may sometimes appear as incomplete. For further Item
Name identification, the U.S. Federal Cataioging Handbook H6-1
can be utilized where possible. :

FIGURE AND INDEX NUMBERS

Items in this section are referenced by figure and index
numbers to the illustrations.

INDENTATION SYSTEM

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

12345 Name & Description

Assembly and/or Component
Attaching parts for Assembly and/or Component
**** END ATTACHING PARTS ****
Detail Part of Assembly and/or Component
Attaching parts for Detail Part
**** END ATTACHING PARTS "
Parts of Detail Part
Attaching parts for Parts of Detail Part
*+*+ END ATTACHING PARTS ****

Attaching Parts always appear in the same indentation as
the item it mounts, while the detail parts are indented to the right.
‘Indented items are part of, and included with, the next higher
indentation.

Attaching parts must be purchased separately, unless otherwise
specified.

ABBREVIATIONS

" INCH ELCTRN  ELECTRON

# NUMBER SIZE ELEC ELECTRICAL

ACTR ACTUATOR ELCTLT ELECTROLYTIC
ADPTR ADAPTER ELEM ELEMENT

ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST
AL ALUMINUM EQPT EQUIPMENT

ASSEM ASSEMBLED EXT EXTERNAL

ASSY ASSEMBLY FiL FILLISTER HEAD
ATTEN ATTENUATOR FLEX FLEXIBLE

AWG AMERICAN WIRE GAGE FLH FLAT HEAD

BD BOARD FLTR FILTER

BRKT BRACKET FR FRAME or FRONT

BRS BRASS FSTNR FASTENER

BRZ BRONZE FT FOOT

BSHG BUSHING FXD FIXED

CAB CABINET GSKT GASKET

CAP CAPACITOR HOL HANDLE

CER CERAMIC HEX HEXAGON

CHAS CHASSIS HEX HD HEXAGONAL HEAD
CKT CIRCUIT HEX SOC HEXAGONAL SOCKET
COMP COMPOSITION HLCPS HELICAL COMPRESSION
CONN CONNECTOR HLEXT HELICAL EXTENSION
cov COVER HV HIGH VOLTAGE

CPLG COUPLING IC INTEGRATED CIRCUIT
CRT CATHODE RAY TUBE 1D INSIDE DIAMETER
DEG DEGREE IDENT IDENTIFICATION

DWR IMPLR

DRAWER IMPELLER

IN INCH SE SINGLE END

INCAND  INCANDESCENT SECT SECTION

INSUL INSULATOR SEMICOND SEMICONDUCTOR

INTL INTERNAL SHLD SHIELD

LPHLDR  LAMPHOLDER SHLDR SHOULDERED

MACH MACHINE SKT SOCKET

MECH MECHANICAL SL SLIDE

MTG MOUNTING SLFLKG  SELF-LOCKING

NIP NIPPLE SLVG SLEEVING

NON WIRE NOT WIRE WOUND- SPR SPRING

oBD ORDER BY DESCRIPTION sQ SQUARE

oD QUTSIDE DIAMETER SST STAINLESS STEEL

OVH OVAL HEAD STL STEEL

PH BRZ PHOSPHOR BRONZE Sw SWITCH

PL PLAIN or PLATE T TUBE

PLSTC PLASTIC TERM TERMINAL

PN PART NUMBER THD THREAD

PNH PAN HEAD THK THICK

PWR POWER TNSN TENSION

RCPT RECEPTACLE TPG TAPPING

RES RESISTOR TRH TRUSS HEAD

RGD RIGID \ VOLTAGE

RLF RELIEF VAR VARIABLE

RTNR RETAINER w/ WITH

SCH SOCKET HEAD WSHR WASHER

SCOPE OSCILLOSCOPE XFMR TRANSFORMER
SCREW XSTR TRANSISTOR

SCR
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Repaceable Mechanical Parts — 11301 Service

Mfr.
Code

00261
01536

04348
06383
06915
09772
11897
12327
13103

13511
16428

17856
18677
22526
24931
28520

30161
31785

53387
55285
70903
73743
75915
77900
78189
80009
81041
81483

83486
83553

85471

86928
93410

93907

95987
$3109

53629

54307

TK0861
TK1373
TK1456
TK1493
TK1869
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CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Manufacturer

Address

City, State, Zip Code

GENERAL ELECTRIC CO

FOOD SERVICE EQUIPMENT BUSINESS DEPT
TEXTRON INC

CRAMCAR DIV

SEMS PRODUCTS UNIT

LAWRENCE ENGINEERING AND SUPPLY INC

PANDUIT CORP
RICHCO PLASTIC CO
WEST COAST LOCKNASHER CO INC

PLASTIGLIDE MFG CORP
FREENAY CORP
THERMALLOY CO INC

AMPHENOL CADRE DIV BUNKER RAMO CORP
BELDEN CORP

ELECTRONIC DIV

SILICONIX INC

SCANBE MFG CO

DU PONT E I DE NEMOURS AND CO INC
DU PONT CONNECTOR SYSTEMS

SPECIALTY CONNECTOR CO INC

HEYCO WOLDED PRODUCTS

ARVID ENGINEERING INC
ISOTEMP RESEARCH INC

MINNESOTA MINING AND MFG CO
ELECTRONIC PRODUCTS DIV
BERGQUIST CO INC THE

BELDEN CORP

FISCHER SPECIAL MFG CO
LITTELFUSE INC , ;
SHAKEPROOF S
OIV OF ILLINOIS TOOL NORKS :
ILLINOIS TOOL WORKS INC
SHAKEPROOF DIVISION -
TEKTRONIX INC ‘

HONARD INDUSTRIES DIV OF MSL
INDUSTRIES INC
INTERNATIONAL RECTIFIER

ELCO INDUSTRIES !NC
ASSOCIATED SPRING BRARNES GROUP INC

BOYD INDUSTRIAL RUBBER

0IV OF A 8 80YD CO

SEASTROM MFG CO INC

HAMILTON STANDARD CONTROL
ESSEX GROUP INC

TEXTRON INC

CAMCAR DIV

NECKESSER CO INC

FELLER ASA ADOLF AG

C/0 PONEL COMPONENTS CORP
SCHURTER AG H

C/0 PANEL COMPONENTS CORP
SCHAFFNER ELECTRONIK AG

H SCHURTER AG DIST PANEL COMPONENTS
PATELEC-CEM (ITALY)

PAPST

MEMORY PROTECTION DEVICES INC
ALPS

14TH AND ARNOLD STS

4818 CHRISTINA ST

500 S FLOWER ST

P 0 BOX 30

47301 RIDGELAND

5825 N TRIPP AVE

16730 € JOHNSON DRIVE
P 0 BOX 3588

2701 W EL SEGUNDO BLVD
9301 ALLEN OR

2021 W VALLEY VIEW LANE
P 0 BOX 34829

2200 US HWY 27 SOUTH
P 0 BOX 1980

2201 LAURELNOOD RD
3445 FLETCHER AVE

30 HUNTER LANE

2620 ENDRESS PLACE -
P OBOXD

187 MICHIGAN AVE -
P O BOX 160

30 COOK COURT
916 PRESTON AVE

P 0 BOX 3389

M CENTER

5300 EDINQ INDUSTRIAL BLVD
2000.S BATAVIA AVE

446 MORGAN ST

800 E NORTHREST HNY

SAINT CHARLES RD

ST CHARLES ROAD
4900 S N GRIFFITH DR

P 0 BOX 500
P 0 BOX 267

8220 SUNSET BLVD

P 0 BOX 2321 TERMINAL ANNEX
1101 SAMUELSON RD

15001 S BROADWAY

P 0 BOX 231

2527 GRANT AVE

701 SONORA AVE
45-55 PLYMOUTH ST
P 0 BOX 1007

600 18TH AVE

4444 NEST IRVING PARK RD
355 TESCONI CIRCLE

2015 SECOND STREET

2015 SECOND STREET

10156 TORINO

RQUIDNECK INDUSTRIAL PARK
320 BROAD HOLLOW ROAD

100 N CNTRE AVE

CHICAGO HEIGHTS IL 60411
ROCKFORD IL 61108

BURBANK CA 91503

TINLEY PARK IL 60477
CHICRAGO IL 60646
CITY OF INDUSTRY CA 91744

HANTHORNE CA 90250
CLEVELAND OH 44425
DALLAS TX 75234

105 GATOS €A
~ RICHMOND IN 47374

SANTR CLARA CA“QSDSQ
EL MONTE CA 91731

_ CAMP HILL PA 17011

GREENWOOD IN 46142
KENILNORTH NJ 07033

LACONIA NH 03246
CHARLOTTESVILLE VA 223901

ST PAUL MN 55101
MINNEAPOLIS MN 55435
GENEVA IL 60134
CINCINNATI OH 45206
DES PLAINES IL 60016
ELGIN IL 60120

ELGIN IL 60120
BERVERTON OR 97077
MILFORD IL 60953

LOS ANGELES CA 90069

ROCKFORD IL 61101
GARDENA CA 90248

SAN LEANDRO CA 94579

GLENDALE CA 91201
LEXINGTON OH 44904

- ROCKFORD IL 61101

CHICAGO IL 60641
SANTA ROSA CA 95401

BERKELEY CA 94170

LUTERBACH ,SWITZERLAND
BERKELEY CA 94170
VAICENTALLD 62/455 ITALY
NEWPORT RI 02840
FARMINGDALE NY 11735
ROCKVILLE CENTRE NY 11570
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Repaceable Mechanical Parts - 11301 Service

Fig. &
index Tektronix Serial/Assembly No. Mfr.
No. Part No. Effective  Dscont Qty 12345 Name & Description Code Mfr. Part No,
1-1 348-0875-00 1 FLIPSTAND,CAB.: 80009 348-0875-00
-2 200-3133-00 1 COVER,TOP: 80009 200-3133-00
-3 214-0603-02 4 .PIN ASSY,SECRG:H/SPRING WASHER 80009 214-0603-02
-4 386-1151-00 4 .CLAMP ,RIM CLENC: 83553 ORDER BY DESCR
-5 386-0227-00 4 .STOP,CLP ,RIM CL: 80009 386-0227-00
-6 200-3134-00 1 COVER ,BOTTOM: 80009 200-3134-00
-7 214-0603-02 4 .PIN ASSY ,SECRG:H/SPRING WASHER 80009 214-0603-02
-8 386-1151-00 4 .CLAMP ,RIM CLENC: 83553 ORDER BY DESCR
-9 386-0227-00 4 .STOP,CLP ,RIM CL: 80009 386-0227-00
-10 348-0596-00 4 PAD,CAB.FO0T:0.69 X 0.255 X 0.06,PU 80009 348-0596-00
-1 348-0879-00 L FOOT ,CABINET:BOTTOM ,BLUE ,POLYCARBONATE 80009 348-0879-00
(ATTACHING PARTS)
-12 211-0722-00 4 SCREN MACHINE:6-32 X 0.25,PNH,STL 80009 211-0722-00
(END ATTACHING PARTS)
-13 101-0106-00 2 TRIM,DECORATIVE:LEFT SIDE,FRONT CASTING 80009 101-0106-00
. (ATTACHING PARTS)
- -14 211-0722-00 4 SCREN ,MACHINE:6-32 X 0.25,PNH,STL 80009 211-0722-00
(END ATTACHING PARTS)
-15 101-0107-00 2 TRIM,DECORATIVE:RIGHT SIDE,FRONT CASTING 80008 101-0107-00
(ATTACHING PARTS)
-16 211-0722-00 ) SCREN ,MACHINE:6-32 X 0.25,PNH,STL 80009 211-0722-00
(END ATTACHING PARTS)
-17 426-2099-00 1 FRAME SECT,CAB. :RIGHT SIDE 80009 426-2099-00
(ATTACHING PARTS)
-18 211-0718-00 1 SCREW ,MACHINE:6-32 X 0.312,FLH,100 DEG,STL 83486 ORDER BY DESCR
-19 212-0685-00 2  SCREN ,MACHINE:10-32 X 0.281,PNH,STL 93907 ORDER BY DESCR
(END ATTACHING PARTS) )
-20 348-0886-00 4  SHLD GSKT,ELEK:FINGER TYPE,18.310 L 80009 348-0886-00
-21 200-2191-00 2  CAP,RETAINER:PLASTIC 80009 200-2191-00
-22 367-0248-01 1 HANDLE ,CARRYING:16.341 L W/CLIP 80009 367-0248-01
-23 426-2098-00 1 FRAME SECT,CRAB.:LEFT SIDE 80009 426-2098-00
(ATTACHING PARTS)
-24 211-0718-00 1 SCREW ,MACHINE:6-32 X 0.312,FLH,100 DEG,STL 83486 ORDER BY DESCR
=25 213-0685-00 2 SCREN ,MACHINE:6BA X 1.0,MUSHROOM HD,STL 80009 213-0685-00
(END ATTACHING PARTS)
FRAME SECTION INCLUDES:
-26 343-0752-00 2 .RETAINER ,HANDLE:STAINLESS STEEL 80009 343-0752-00
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Serial/Assembly No.

Effective

Fig. &

Index  Tektronix

No, Part No.
2-1 366-0582-00
-2 366-0586-01
-3 333-3223-00
-4 210-0586-00
_5 ———— e
-6 211-0409-00
-7 129-1088-00
.8 ....... —
-9 366-0578-00
-10 344-0403-00
-11 361-1328-01
-12 -------
-13 211-0409-00
-14 366-0580-00
-15 361-1326-01
-16 348-0967-00
-1? 361-1327-01
-18 366-0578-00
_19 P ————
-20 211-0409-00
-21 348-0939-00
-22 200-3135-02
-23 211-0752-00
-24 ———————
-25 426-2118-00
-26 204-1006-00
=27 386-5274-00
-28 211-0391-00
-29 210-0405-00
-30 337-3281-00
-3 131-1315-01
131-1315-01
174-0252-00
-32 333-3221-00
333-3314-00
-33 210-0586-00
-34 348-0878-00
-35 348-0877-00
-36 348-0876-00

Dscont

Qty

- ) o i d = w - s N W

- W
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Repaceable Mechanical Parts — 11301 Service

Mfr.
12345 Name & Description Code Mfr. Part No.
KNOB: ENCODER 80009 366-0582-00
KNOB: ENCODER ,GRAY ,H/RETRINING RING 80009 366-0586-01
PANEL , FRONT : LEFT 80009 333-3223-00
(ATTACHING PARTS)
NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00
(END ATTACHING PARTS)
CIRCUIT BD ASSY:BOTTOM FRONT PANEL
(SEE ASAS REPL)
(ATTACHING PARTS)
SCR,ASSEM WSHR:4-40 X 0.312,PNH,STL 93907 ORDER BY DESCR
SPACER,POST:0.64 L,4-40 THD ONE END,BRS, 80009 129-1088-00
NI PL
(END ATTACHING PARTS)
BOTTOM FRONT PANEL BOARD ASSY INCLUDES:
.ENCODER ,DIGITAL: INCREMENTAL ,50PPR 50
. DETENT,QUAD OUTPUT,LOC. LUG AT 9 0'CLOCK
. (SEE ASA55110,5810 REPL)
.PUSH BUTTON:SILVER GRAY,ABS 80009 366-0578-00
.CLIP,GROUND:STAINLESS STEEL 80009 344-0403-00
.SPACER,PUSH SW:N/LIGHT DIFFUSER BOTTOM 80009 361-1328-01
CIRCUIT BD ASSY:CENTER FRONT PANEL
(SEE ASAB REPL) !
(ATTACHING PARTS)
SCR,ASSEM WSHR:4-40 X 0.312,PNH,STL 93907 ORDER BY DESCR
(END ATTACHING PARTS)
PUSH BUTTON:ENTER 80009 366-0580-00
SPACER ,PUSH SN:M/LIGHT DIFFUSER CENTER 80009 361-1326-01
SHLD GSKT,ELEK;SOLID TYPE,5.8 L 80009 348-0967-00
SPACER ,PUSH SW:W/LIGHT DIFFUSER 80009 361-1327-01
PUSH BUTTON:SILVER GRAY ,ABS 80009 366-0578-00
CIRCUIT BD ASSY:TOP FRONT PANEL
/(SEE ASA9 REPL)
(ATTACHING PARTS)
SCR,ASSEM NWSHR:4-40 X 0.312,PNH,STL 93907 ORDER BY DESCR
(END ATTACHING PARTS)
GASKET :EMI ,4.62 X 0.212,55T 80009 348-0939-00
COVER ,CRT:SCALE, FINISHED 80009 200-3135-02
{ATTACHING PARTS)
SCREN ,MACHINE:6-32 X 0.75,PNH,TORX 80009 211-0752-00
(END ATTACHING PARTS)
CIRCUIT BD ASSY:TOUCH PANEL
(SEE A7 REPL)
. FRAME ,LENS:TOUCH PANEL 80009 426-2118-00
.BODY , TERMINAL:POLYETHYLENE 80009 204-1006-00
.DIFFUSER,LIGHT:GRATICULE 80009 386-5274-00
. (ATTACHING PARTS)
.SCREW ,MACHINE:2-56 X 0.437,P4,STL CD PL 80009 211-0391-00
.NUT,PLAIN HEX:2-56 X 0.188,BRS CD PL 73743 12157-50
(END ATTACHING PARTS)
SHLD, IMPLOSION:5.97 X 4,78 X 0.062 80009 337-3281-00
CONN ,RCPT ,ELEC:BNC, FEMALE 80009 131-1315-01
(FRONT AND BACK)
CONN,RCPT ,ELEC:BNC, FEMALE 80009 131-1315-01
(FRONT AND BACK,OPTION 1C ONLY).
CABLE ASSY,RF:(4),50 OHM CORX,30.5 L W/ 80009 174-0252-00
CONNECTORS
(FROM FRONT BNC'S TO REAR BNC'S)
(OPTION 1C ONLY)
PANEL , FRONT : LOKER 80009 333-3221-00
PANEL , FRONT : LOWER, 11302 80009 333-3314-00
(OPTION 1C ONLY)
(ATTACHING PARTS)
NUT ,PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00
(END ATTACHING PARTS)
SHLD GSKT,ELEK:SOLID TYPE,7.646 L 80009 348-0878-00
SHLD GSKT ,ELEK:SOLID TYPE,1.860 L 80009 348-0877-00
SHLD GSKT ,ELEK:SOLID TYPE,2.480 L 80009 348-0876-00
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Repaceable Mechanical Parts — 11301 Service

Fig. &
Index  Tektronix Serial/Assembly No. Mfr.
No. Part No. Effective Dscont Qty 12345 Name & Description Code Mfr. Part No.
2-37  386-5332-00 4 SUPPORT ,CRT:FRONT 80009 386-5332-00
=38 333-3222-00 1 PANEL,FRONT:UPPER 80009 333-3222-00
(ATTACHING PARTS)
-39 210-0586-00 3 NUT,PL,ASSEM WR:4-40 X 0.25,STL CD PL 78189 211-041800-00
(END ATTACHING PARTS)
-40  129-0103-00 4  POST,BDG,ELEC:ASSEMBLY 80009 129-0103-00
(ATTACHING PARTS)
-41  210-0583-00 1 NUT,PLAIN HEX:0.25-32 X 0.312,BRS CD PL 73743  2X-20319-402
-42  210-0046-00 1 NASHER,LOCK:0.261 ID,INTL,0.018 THK,STL 77900 1214-05-00-0541C
(END ATTACHING PARTS)
-43  386-5275-02 1 SUBPANEL,FRONT: FINISHED 80009 386-5275-02
(ATTACHING PARTS)
-44  211-0718-00 4  SCREM MACHINE:6-32 X 0.312,FLH,100 DEG,STL 83486 ORDER BY DESCR
-45  211-0409-00 2 SCR,ASSEM WSHR:4~40 X 0.312,PNH,STL 93907 ORDER BY DESCR
-46  211-0718-00 2 SCREN MACHINE:6-32 X 0.312,FLH,100 DEG,STL - 83486 ORDER BY DESCR
(END ATTACHING PARTS)
B e 1 ENCODER ,DIGITAL: INCREMENTAL ,50PPR 50
OETENT ,QUAD OUTPUT,LOC LUG AT 9 0°CLOCK
(SEE S58 REPL) :
-48  214-0291-00 41 CONTACT,ELEC:CRT CONNECTOR,CU BE SIL PL 80009 214-0291-00
(ATTACHING PARTS)
-49  211-0408-00 1 SCR,ASSEM WSHR:4-40 X 0.250,PNH,STL TORX 93307 ORDER BY DESCR
-50  210-0586-00 1 NUT,PL,ASSEM HA:4-40 X 0.25,STL CO PL 78189 211-041800-00
(END ATTACHING PARTS)
=51  337-3307-00 4  SHIELD,CRT: 80009 337-3307-00
334-1379-00 4 MARKER,IDENT: MKD HI VACUUM 80009 334-1379-00
=52  358-0566-00 1 GROMMET PLASTIC:BLACK ,ROUND,0.625 ID 28526 2103 (SB 812-10)
-53  358-0566-00 3 - GROMMET, JPLASTIC: BLACK,ROUND,0.625 1D 28520 2103 (SB 812-10)
=54  351-0744-00 '3 GUIDE, PLUG-IN POLYAMIOE 80009 351-0744-00
SN (ATTRCHING PARTS)
-55  211-0722-00 3~ SCREN MACHINE:6-32 X 0.25,PNH,STL 80009 211-0722-00
‘ (ENB ATTACHING PARTS)
=56  200-3295-00 1 - COVER,HOLE:CABLE,4.0 X 3.5 80009 200-3295-00
(ATTACHING PARTS)
=57  211-0722-00 "1 - SCREW ,MACHINE:6-32 X 0.25,PNH,STL 80009 211-0722-00
E (END ATTACHING PARTS)
-58  358-0166-00 4 GROMMET ,PLASTIC:BLACK ,U-SHAPE,0.656 10 80009 358-0166-00
-59  348-0158-00 i GRUMﬂET,PLASTIC:BLACK,U-SHAPE,2.91 jU] 80003 348-0158-00
=60  343-1301-00 '3 CLAMP,SADDLE:0.715 ,NYLON 80009 343-1301-00
=61  343-1302-00 5  CLAMP SADDLE:0.695 NYLON 80009 343-1302-00
-62  255-0334-00 4  PLASTIC CHANNEL:12.75 X 0.175 X 0.155 11897 122-37-2500
-63  348-0253-00 4 GROMMET ,PLASTIC:BLACK,0BLONG,3.0 X 0.925 80009 348-0253-00
-64  385-0013-00 4  SPACER,P0ST:0.75 L K/6-32 THD THRU NYL 80009 385-0013-00
-65  119-2344-00 - 1 DELAY LINE ELEC:50 OHM COAX ASSY W/COUNTER 80008 119-2344-00
VIEM & TRIGGER DELAY
(ATTACHING PARTS)
-66  211-0722-00 1  SCREM MACHINE:6-32 X 0.25,PNH,STL 80003 211-0722-00
(END RTTACHING PARTS)
-67  131-0799-00 4  CONTACT ELEC:PLUG-IN GND,BE NI CD PL 80009 131-0799-00
(ATTACHING PARTS)
-68  211-0408-00 4  SCR,ASSEM NSHR:4-40 X 0.250,PNH,STL TORX 93907 ORDER BY DESCR
(END ATTACHING PARTS)
-69  131-0800-03 2 CONTACT,ELEC:PLUG-IN GND,BE NI HT TR 80009 131-0800-03
(ATTACH!NG PARTS)
=70 211-0408-00 4  SCR,ASSEM WSHR:4-40 X 0.250, PNH STL TORX 93907 ORDER BY DESCR
(END ATTACHING PARTS)
=71 210-0457-00 1 NUT,PL,ASSEM WA:6-32 X 0.312,STL CD PL 78189 511-061800-00
(ATTACHES GROUND WIRE)
-72  348-0966-00 1 GROMMET ,PLASTIC:BLACK ,ROUND,0.625 ID 80009 348-0966-00
-73  343-1303-00 1 CLAMP,CABLE:ROUND,0.437 NYLON 80009 343-1303-00
(ATTACHING PARTS)
-74  210-0457-00 1 NUT,PL,ASSEM WA:6-32 X 0.312,STL CD PL 78189 511-061800-00
-75  210-0863-00 1 NSHR,LOOP CLAMP:0.187 ID U/N 0.5 W CLP 95987 C191
(END ATTACHING PARTS)
~76  358-0215-00 2 GROMMET ,PLASTIC:BLACK,U-SHAPED ,0.52410 80009 358-0215-00
-77  386-5271-00 1  SPRT,CRT SHIELD:REAR 80009 386-5271-00

(ATTACHING PARTS)




Repaceable Mechanical Parts - 11301 Service

Fig. &
Index  Tektronix Serial/Assembly No. Mfr.
No. Part No. Effective  Dscont Qty 12345 Name & Description Code Mfr. Part No.
2-78 211-0722-00 4 SCREW ,MACHINE:6-32 X 0.25,PNH,STL 80009 211-0722-00
(END ATTACHING PARTS)
-79 386-5331-00 1 SUPPORT RING:CRT,REAR,POLYCARBONATE 80009 386-5331-00
(ATTACHING PARTS)
-80 211-0721-00 4 SCREW ,MACHINE:6-32 X 0.375,PHN,STL 983486 ORDER BY DESCR
-81 210-0949-00 4 WASHER, FLAT:0.141 ID X 0.5 00 X 0.062,BRS 12327 ORDER BY DESCR
(END ATTACHING PARTS)
-82 351-0702-00 1 GUIDE,CKT BOARD:MOLDED NYLON,4.5 L 18677 11633-22
-83 210-0457-00 1 NUT ,PL,ASSEM WR:6-32 X 0.312,STL CD PL 78189 511-061800-00
(ATTACHES GROUND WIRE)
196-3074-00 1 LEAD,ELECTRICAL: 18 ANG,12.0 L,5-4 80009 196-3074-00
. (FROM REAR PANEL TO CHASSIS)
-84 333-3224-00 1 PANEL ,REAR: 80009 333-3224-00
333-3315-00 1 PANEL ,REAR: 80009 333-3315-00
(OPTION 1C ONLY)
(ATTACHING PARTS)
-85 211-0721-00 6 SCREN ,MACHINE:6-32 X 0.375,PHN,STL 83486 ORDER BY DESCR
(END ATTACHING PARTS)
-86 386-5273-02 1 SUBPANEL ,REAR:FINISHED . 80009 386-5273-02
(ATTACHING PARTS)
-87 211-0718-00 8 SCREN MACHINE:6-32 X 0.312,FLH,100 .DEG,STL 83486 ORDER BY DESCR
(END ATTACHING PARTS) )
-88 386-5283-00 2 SUPPORT ,CHASSIS:PONER SUPPLY ,POLYCARBONATE 80009 386-5283-00
-89 343-0549-00 1 STRAP, TIEDOWN,E:0.091 N X 4.0 L,ZIYTEL 06383 PLT1M
-90 337-3340-00 1 SHIELD ,ELEC:CABLE ,POLYCARBONATE 80009 337-3340-00
-91 211-0721-00 1 SCREW ,MACHINE:6-32:X 0.375,PHN,STL 83486 ORDER BY DESCR
-92 210-0006-00 1 NASHER,LOCK:#6 INTL,0.018 THK,STL 77900 1206-00-00-0541C
- (2-91 AND 2-92 ATTACHES GROUND WIRE)
-93 610-0752-00 1

_CHASSIS ASSY: : 80009 610-0752-00
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Fig. &
index Tektronix Seriai/Assembly No. Mfr.
No. Part No. Effective  Dscont Qty 12345 Name & Description Code Mfr. Part No.
3-1 337-3341-00 1 SHIELD,ELEC:HV,POLYCARBONATE 80009 337-3341-00
-2 —— ——— 1 CIRCUIT BO ASSY:TIMEBASE

(SEE A14 REPL)
(ATTACHING PARTS)

-3 211-0711-00 7 SCR,ASSEM WSHR:6-32 X 0.25,PNH STL,TORX 01536 ORDER BY DESCR
-4 210-0586-00 1 NUT,PL,ASSEM WA:4-40 X 0.25,STL €D PL 78189 211-041800-00
(END ATTACHING PARTS)
TIMEBASE BOARD ASSEMBLY INCLUDES:
5 m—mm e 1 .CIRCUIT BO ASSY:COUNTER/TIMER PLL/VCO
. (SEE A14016 REPL)
-6 210-0586-00 20 .NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00
-7 344-0406-00 2 .CLIP,RETAINING:CHIP CARRIER 80009 344-0406-00
-8 136-0252-07 17 .SOCKET,PIN CONN:M/O DIMPLE 22526 75060-012
-3 386-5329-00 6  .SUPPORT,CKT B0:0.385 L WHITE POLYAMIDE 80009 386-5329-00
-0 210-0586-00 2 .NUT,PL,ASSEM WA:4-40 X 0.25,STL CO PL 78189 211-041800-00
-1 210-0994-00 1 .WASHER,FLAT:0.125I0 X 0.2500 X 0.022 86928 A371-283-20
-2 210-0003-00 2 .MASHER,LOCK:#3 EXT,0.015 THK,STL 78189 1104-00-00-0541C
-13  348-0631-00 1 .PAD,CUSHIONING:0.375 X 0.5 X '0.062 85471 ORDER BY DESCR
-4 131-0679-02 2 .CONN,RCPT,ELEC:BNC MALE,3 CONTACT 20931 28JR270-1
. (ATTACHING PARTS)
-15  220-0947-00 2 .NUT,PLAIN HEX:6-32 X 0.312 HEX,NYLON,98V-0 80009 220-0947-00
-16  210-1039-00 2 .ARSHER,LOCK:0.521 ID,INT 0.025 THK,SST 24931 ORDER BY DESCR
. (END ATTACHING PARTS)
-17  407-3356-00 1 .BRKT,TRIG INPUT:0.062,AL 5005 H34 80009 407-3356-00
(ATTACHING PARTS)
-18  211-0409-00 2 .SCR,NSSEM NSHR:4-40 X 0.312,PNH,STL 93907 ORDER BY DESCR
. (END RTTACHING PARTS)
-19  337-3396-00 1 .SHIELD,ELEC:TRIGGER INPUT 80009 337-3396-00
. (ATTACHING PARTS)
-0 211-0409-00 1 .SCR,ASSEM WSHR:4-90 X 0.312,PNH,STL 93907 ORDER BY DESCR
- (END ATTACHING PARTS)
=21 214-3853-00 1 .HEAT SINK,ELEC:MICROCKT ,ALUNINUM 80009 214-3853-00
196-3091-01 1 .LEAD,ELEC:26 ANG,3.5 L W/POLYCOVERING 80009 196-3091-01
\ ~ - .(FROM TIMEBASE BOARD MARKED CRT1,CRT2 :
: .10 THE CRT)
-2 337-3244-00 & 1 SHIELD,ELEC:HIGH VOLTAGE 80009 337-3244-00
- ; o ‘ (ATTACHING PARTS)
-3 211-0711-00 ‘ & SCR,ASSEM WSHR:6-32 X 0.25,PNH,STL,TORX 01536 ORDER BY DESCR
R ‘ (END ATTACHING PARTS)
4 SPACER,POST:1.350 L,6-32 ONE END,BRS HEX NI 80009 129-1074-00

=24 129-1074-00
: N h PL
=25 e e : ‘ 1 CIRCUIT BD ASSY:SCOPE LOGIC
- (SEE A13 REPL)
R : (ATTACHING PARTS)
=26  211-0711-00 7 SCR,ASSEM WSHR:6-32 X 0.25,PNH,STL,TORX 01536 ORDER BY DESCR
Y (END ATTACHING PARTS)
SCOPE LOGIC BOARD ASSEMBLY INCLUDES:

=27  344-0326-00 2 .CLIP ELECTRICAL: FUSE ,BRASS 75915 102071
=28 136-0252-07 2 .SOCKET ,PIN CONN:W/0 DIMPLE 22526 75060-012
=29 344-0406-00 ) .CLIP ,RETRINING:CHIP CARRIER 80009 344-0406-00
=30  343-0549-00 1 .STRAP,TIEDOWN ,E:0.091 W X 4.0 L,ZYTEL 06383 PLTM
=31 162-0435-00 1 .INSUL SLVG ,ELEC:0.5 ID,BLACK,0.562 00 80009 162-0435-00
=32  210-0586-00 4 .NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00
=33 386-5329-00 5 .SUPPORT ,CKT BD:0.385 L ,WHITE POLYAMIDE 80009 386-5329-00
=34 214-3841-00 3 .HEAT SINK,XSTR:T0-220 W/SOLDERABLE TABS,AL 13103 6021P8
. (ATTACHING PARTS)
-3%  211-0410-00 3 .SCR,ASSEM WSHR:4-40 X 0.437 ,PNH,STL 93907 ORDER BY DESCR
=36  210-0586-00 3 .NUT ,PL ASSEM NA:4-40 X 0.25, 'STL'CD PL 78189 211-041800-00
=37 210-1178-00 2 .HASHER SHLOR: 13103 7721-7PPS
(END ATTACHING PARTS)
-38  342-0355-00 3 . INSULATOR ,PLATE: TRANSISTOR,SILICONE RUBBER 55285 7403-09FR-51
=39 - 1 CIRCUIT BD ASSY:FRONT PANEL INTERFACE
(SEE A10 REPL)
(ATTACHING PARTS)
-0  211-0711-00 4 SCR,ASSEM WSHR:6-32 X 0.25,PNH,STL,TORX 01536 ORDER BY DESCR
41 210-0586-00 1 NUT,PL,ASSEM RA:4-40 X 0.25,STL CD PL 78189  211-041800-00

(END ATTACHING PARTS)
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Fig. &
Index Tektronix Serial/Assembly No. Mfr.
No. Part No. Effective  Dscont Qty 12345 Name & Description Code Mfr. Part No.
3~ FRONT PANEL INTERFACE BOARD ASSY INCLUDES:
-42 396-5329-00 6 .SUPPORT ,CKT BD:0.385 L ,WHITE POLYAMIDE 80009 386-5329-00
-43 407-3358-00 1 .BRKT ,CALIBRATOR:0.062 AL,5005 H34 80009 407-3358-00
. (ATTRCHING PARTS)
-44 211-0409-00 2 .SCR,ASSEM NSHR:4-40 X 0.312,PNH,STL 93907 ORDER BY DESCR
. (END ATTACHING PARTS)
-45 131-2716-01 1 . TERMINAL ,CAL: 80009 131-2716-01
-46 131-0955-00 1 .CONN,RCPT ,ELEC:BNC, FEMALE 13511 31-279
(RTTACHING PARTS)
-47 220-0495-00 1 .NUT ,PLAIN HEX:0.375-32 X 0.438 HEX,BRS 73743 ORDER BY DESCR
-48 210-0012-00 1 .NASHER,LOCK:0.384 ID,INTL,0.022 THK,STL 09772 ORDER BY DESCR
. (END ATTACHING PARTS)
196-3117-00 1 .LERD ,ELECTRICAL:18 ANG,1.5 L,0-N 80009 196-3117-00
. (FROM BNC TO FRONT PANEL INTERFACE BOARD)
-49 361-0348-00 1 ..SPACER,RING:0.12 L X 0.375 ID,AL 80009 361-0348-00
-50 ————— —— 1 CIRCUIT BD ASSY:VERTICAL

(SEE A12 REPL)
(ATTACHING PARTS) :
=51 211-0711-00 2 SCR,ASSEM NSHR:6-32 X 0.25,PNH,STL,TORX 01536 ORDER BY DESCR
(END ATTACHING PARTS) ‘
VERTICAL BORARD ASSEMBLY INCLUDES:

-52  136-0252-07 - 8  .SOCKET,PIN CONN:N/0 OIMPLE =~ 22526 75060-012
-53  210-0586-00 8  .NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00
54 e e 1 .DELAY LINE:7PNS
. (SEE 01201200 REPL)
. (ATTACHING PARTS)
-55  211-0409-00 2 .SCR,NSSEM NSHR:4-40 X 0.312,PNH,STL 93907 ORDER BY DESCR
. (END ATTACHING PARTS)
-56 o~ e 1 RES NTNK,FXD,FI:CRT TERMINATOR(ASSEMBLRD)
W91
(SEE R8O REPL)
, (ATTACHING PARTS)
-57  211-0711-00 2 SCR,ASSEM WSHR:6-32 X 0.25,PNH,STL,TORX 01536 ORDER BY DESCR
* " (END ATTACHING PARTS) ;
5§ e e 1 CIRCUIT BD ASSY:COUNTER/TIMER REFERENCE
:  (SEE A5 REPL)
-50  386-5366-00 3 .SUPPORT,CKT BO:NYLON 06915 TEHCBS-4R
. (ATTACHING PARTS)
-60  211-0711-00 3 .SCR,ASSEM NSHR:6-32 X 0.25,PNH,STL,TORX 01536 ORDER BY DESCR
; e . (END ATTACHING PARTS)
-61  136-0252-07 1 .SOCKET,PIN CONN:W/0 DIMPLE 22526 75060012
-62  119-0894-01 1 .OSCILLATOR RF:10MHZ 18V 31785  0CX0~44-12
. (ATTACHING PARTS)
-63  211-0409-00 2 .SCR,ASSEM WSHR:4-40 X 0.312,PNH,STL 93907 ORDER BY DESCR
(END ATTACHING PARTS)
-64  361-0122-00 2 .SPACER,SLEEVE:0.125 L X 0.12 I0,BRS 80009 361-0122-00
-6 —— — 1 CIRCUIT BD ASSY:MAIN PROCESSOR
(SEE A11 REPL)
(ATTACHING PARTS)
-66  211-0711-00 5  SCR,ASSEM WSHR:6-32 X 0.25,PNH,STL,TORX 01536 ORDER BY DESCR
-67  129-1003-00 2 SPACER,POST:0.705 L,6-32 EXT/M3.5 X 6-66 80009 129-1003-00
INT 8RS ,0.25 HEX
-68  214-3106-00 2 HORDMARE KIT:JACK SOCKET 53387 3341-1S
(END ATTACHING PARTS). .
MAIN PROCESSOR BOARD ASSEMBLY INCLUDES:
-69  211-0396-00 4 .SCREW MACHINE:4-40 X 0.312 PNH,TORX 93907 829-06893
=70 210-0586-00 2 .NUT,PL,ASSEM WA:4-40 X 0.25,STL CO PL 78189 211-041800-00
-1 136-0252-07 4 .SOCKET,PIN CONN:N/O DIMPLE 22526 75060-012
=72 386-5329-00 7 .SUPPORT,CKT B0:0.385 L,WHITE POLYAMIDE 80009 386-5329-00
=73 348-0631-00 1 .PAD,CUSHIONING:0.375 X 0.5 X 0.062 85471 ORDER BY DESCR
74 352-0742-00 1 .HOLDER,BATTERY:2/30 LITHIUM, 94V-0 POLYEST TK1493 BH2/30
=75 214-3637-01 3 .HT SK,MICROCKT:ALUMINUM,BLACK ANODIZE 80009 214-3637-01
(I 1 CIRCUIT BO ASSY:PLUG-IN INTERFACE

(SEE A1 REPL)
(RTTACHING PARTS)
=77 211-0408-00 9  SCR,ASSEM WSHR:4-40 X 0.250,PNH,STL TORX 93907 ORDER BY DESCR
(END ATTACHING PARTS)
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3- PLUG-IN INTERFACE BOARD ASSY INCLUDES:
-78 ——— - 3 .CONN,RCPT ,ELEC:HEADER,2 X 38
. (SEE A1J94,J92,J93 REPL)
(ATTACHING PARTS)
-79 213-0984-00 3 .SCREN,TPG,TR:2-28 X 0.312 PNH,STL 80009 213-0984-00
-80 211-0396-00 3 .SCREN ,MACHINE:4-40 X 0.312 PNH,TORX 93907 829-06893
. (END ATTACHING PARTS)
-81 136-0252-07 13 .SOCKET ,PIN CONN:N/0 DIMPLE 22526 75060-012
-82 343-0549-00 3 .STRAP,TIEDONN,E:0.091 ® X 4.0 L, ZYTEL 06383 PLTIM
-83 351-0766-00 2 .GUIDE,PIN:2.65 X 0.3 80009 351-0766-00
179-2968-00 1 NIRING HARNESS:PLUG-IN INTERFACE 80009 179-2968-00
-84 ——— ——— 1 CIRCUIT BD ASSY:REGULATOR
(SEE A4 REPL)
(ATTACHING PARTS)
-85 211-0721-00 2 SCREN ,MACHINE:6-32 X 0.375,PHN,STL 83486 ORDER BY DESCR
(END ATTACHING PARTS) .
REGULATOR BOARD ASSEMBLY INCLUDES:
-86 386-5289-00 2 .SUPPORT ,CKT BD:POLYMIDE ,WHITE 80009 386-5289-00
-87 386-5286-00 1 .SUPPORT ,ECB:REGULATOR ‘80009 386-5286-00
(ATTACHING PARTS) :
-88 211-0408-00 2 .SCR,ASSEM WSHR:4-40 X 0.250,PNH,STL TORX 93907 ORDER BY DESCR
(END ATTACHING PARTS)
-89 211-0408-00 6 .SCR,ASSEM WSHR:4-40 X 0.250,PNH,STL TORX 93907 ORDER BY DESCR
=30 210-1171-00 3 .NASHER SHLDR:0.12 ID X 0. 143 00, NYLDN 00261 A7148516P2
=31 342-0755-00 2 INSULATOR ,FILM: THERMAL CUNDUCTIVE SILICONE 80009 342-0755-00
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4-1 200-3237-00 1 COVER,PAR SPLY:TOP AL 5005-H34 80009 200-3237-00
(RTTACHING PARTS)
-2 211-0722-00 2 SCREM MACHINE:6-32 X 0.25,PNH,STL 80009 211-0722-00
-3 211-0734-00 2 SCREW MACHINE:6-32 X 0.25,FLH,100 DEG,STL 83486 ORDER BY DESCR
(END ATTACHING PARTS)
-4 200-3236-00 1 COVER,PAR SPLY:ALUMINUM 80003 200-3236-00
(RTTACHING PARTS)
-5 211-0722-00 4  SCREM MACHINE:6-32 X 0.25,PNH,STL 80009 211-0722-00
(END ATTACHING PARTS)
-6 351-0702-00 4  GUIDE,CKT BOARD:MOLDED NYLON,4.5 L 18677 11633-22
-7 ———— - 1 CIRCUIT BD ASSY:CONTROL RECTIFIER
(SEE PS1A3 REPL)
(RTTACHING PARTS)
-8 211-0408-00 4  SCR,ASSEM WSHR:4-40 X 0.250,PNH,STL TORX 93807 ORDER BY DESCR
-9 211-0722-00 2 SCREN MACHINE:6-32 X 0.25,PNH,STL. 80009 211-0722-00
-10  211-0408-00 1 SCR,ASSEM WSHR:4-40 X 0.250,PNH,STL TORX 93907 ORDER BY DESCR
' (END ATTACHING PARTS) ‘
CONTROL RECTIFIER BOARD ASSEMBLY INCLUDES:
-1 386-5285-00 1 .SUPPORT,CHASSIS:PONER SUPPLY,LEFT 80003 386-5285-00
-2 214-3796-00 2 .HEAT SINK,XSTR:ALUMINUM,T0-220 30161 59688
-13  129-1086-00 1 .SPACER,P0ST:1.505 LN 4-40 THD BOTH ENOS, 80009 129-1086-00
.NYLON,0.312 ; o
-1 ——— 4  .SEMICOND OVC,DI:RECT,SI,10R,30V,T0-220
. (SEE PS1A3CR330,CR331,CR340,CR3S0 REPL)
. (RTTACHING PARTS)
-15  211-0411-00 4  .SCR,ASSEM WSHR:4-40 X 0.5,PNH,STL 93907 ORDER BY DESCR
-16  210-0586-00 4 . NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00
=17 210-1171-00 §  .NASHER,SHLDR:0.12 1D X 0.143 0D ,NYLON 00261 A7148516P2
« . (END ATTACHING PRRTS)
-18  342-0755-00 1. .INSULATOR,FILM: THERMAL CONDUCTIVE SILICONE 80009 342-0755-00
~ . RUBBER LAMINATE
-19  214-3827-00 -1 - .HEAT.SINK,ELEC:PONER SUPPLY 80009 214-3827-00
~ . (ATTACHING PARTS)
20  211-0722-00 . 2 .SCREN MACHINE:6-32 X 0.25,PNH,STL 80009 211-0722-00
~ T (END ATTACHING PARTS)
=21 407-3492-00 1 BRACKET,ANGLE:ALUMINUM 80009 407-3492-00
‘ (RTTACHING PARTS)
-2  211-0734-00 * 1 SCREN MACHINE:6-32 X 0.25,FLH,100 DEG,STL 83486 ORDER BY DESCR
: . (END ATTACHING PARTS)
=23 ——— 1 CIRCUIT 8D ASSY:LINE INVERTER 388-8656-XX
; (SEE PS1A2 REPL)
R ‘ (RTTACHING PARTS)
-4 211-0408-00 1 SCR,ASSEM NSHR:4-40 X 0.250,PNH,STL TORX 93907 ORDER BY DESCR
=25  211-0409-00 1 SCR,ASSEM WSHR:4-40 X 0.312,PNH,STL 93907 ORDER BY DESCR
: (END ATTACHING PARTS)
LINE INVERTER BOARD ASSEMBLY INCLUDES:
-26  214-3796-00 2 .HEAT SINK,XSTR:ALUMINUM,T0-220 30161 59688
=27 344-0326-00 2 .CLIP,ELECTRICAL: FUSE BRASS 75915 102071
28 e 4  .TRANSISTOR:FE PAIR
. (SEE PS1A20600,0601,0610,0620 REPL)
(ATTACHING PARTS)
=23 211-0411-00 4  .SCR,ASSEM WSHR:4-40 X 0.5,PNH,STL 93907 ORDER BY DESCR
-30  342-0536-00 4 . INSULATOR,XSTR:T0-220 ,POLYENELENE 80009 342-0536-00
<. (END ATTACHING PARTS). ..
-31  342-0755-00 1 .INSULATOR,FILM:THERMAL CONDUCTIVE SILICONE 80009 342-0755-00
. RUBBER LAMINATE
=32 214-3784-00 1 .HT SK,PHR SPLY:ALUMINUM ‘ 80009 214-3784-00
. (RTTACHING PARTS)
=33  211-0408-00 2 .SCR,ASSEM WSHR:4-40 X 0.250,PNH,STL TORX 93907 (ORDER BY DESCR
, . (END ATTACHING PARTS)
-3 e e 1 .SWITCH,THRMSTC:NC OPEN 97.8,15A,125VAC
. (SEE PS1A2599 REPL)
(ATTACHING PARTS)
-35  211-0408-00 2 .SCR,ASSEM WSHR:4-40 X 0.250,PNH,STL TORX 93907 ORDER BY DESCR
-36  210-0586-00 2 .NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189  211-041800-00
. (END ATTACHING PARTS)
-37  200-2222-00 1 GURRD,FAN: 81041 6-182-033
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Repaceable Mechanical Parts — 11301 Service

Fig. &
Index Tektronix Serial/Assembly No. Mér,
No. Part No. Effective _Dscont Qty 12345 Name & Description Code Mfr., Part No.
g4- (ATTACHING PARTS)
-38 211-0744-00 4 SCREW ,MACHINE:6-32 X 2.0,PNH,TORX,STL,CD 04348 ORDER BY DESCR
(END ATTACHING PARTS)
-39 407-3362-00 1 BRACKET ,FAN:0.050 5005 H-34 80009 407-3362-00
-4 ———— 1 FAN,TUBEAXIAL:8 TO 14.5VDC,6W,3200RPM,
106CPM
(SEE PS1B50 REPL)
=41 200-2264~00 1 CAP,FUSEHOLDER:3AG FUSES 53629 FEK 031 1666
-42 204-0832-00 1 BODY ,FUSEHOLDER:3AG & 5 X 20MM FUSES TK0861 031 1673
-43 ————— e 9 FILTER,RFI:6A,115-230V,48-440HZ
(SEE PS1FL99 REPL)
(ATTACHING PARTS)
-44 211-0721-00 2 SCREN ,MACHINE:6-32 X 0.375,PHN,STL 83486 ORDER BY DESCR
(END ATTACHING PARTS) .
-45 358-0216-00 1 GROMMET ,PLASTIC:GRAY ,ROUND,0.257 1D 80009 358-0216-00
-46 ——— m———— 2 LEAD ELECTRICI\L 18 Ams 2. 0 L, 5-4
(SEE PS1H9? W99 REPL)
(ATTACHING PARTS) .
-47 210-0457-00 2 NUT,PL,NSSEM WA:6-32 X 0.312,STL CD PL 78189 511-061800-00
(END ATTACHING PARTS)
-48 386-5287-00 1 PLATE ,REAR:AL 80008 386-5287-00
(nTTACHING PARTS)
=49 211-0721-00 8 SCREN MACHINE:6-32°X 0.375,PHN, STL 83486 ORDER BY DESCR
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Repaceable Mechanical Parts — 11301 Service

#

Fig. &
Index  Tektronix Serial/Assembly No. Mfr.
No. Part No. Effective  Dscont Qty 12345 Name & Description Code Mfr, Part No.
5-1 161-0066-00 1 CABLE ASSY,PHR,:3,18ANG,115v,98.0 L 16428 CHB481, FHB4B1
-2 161-0066-09 1 CABLE ASSY,PWR,:3,0.75MM SQ,220v,99.0 L 53109 86511000
(OPTION A1 ONLY)
-3 161-0066-10 1 CABLE ASSY,PHR,:3,0.75MM SQ,240V,96.0 L TK1373 24230
(OPTION A2 ONLY)
-4 161-0066-11 1 CABLE ASSY,PHR,:3,0.75MM,240V,96.0 L $3109 ORDER BY DESCR
(OPTION A3 ONLY)
-5 161-0066-12 1 CABLE ASSY,PAR,:3,18 AWG,250V,99.0 L 70903 CH-77893
(OPTION R4 ONLY)
-6 161-0154-00 1 CABLE ASSY,PNR,:3,0.75MM SQ,240V,6R,2.54 L $3109 86515000
(OPTION AS ONLY)
070-6104-00 1 MANUAL, TECH:OPERATORS , 11301 80009 070-6104-00
070-5105-00 1 MANUAL, TECH:OPERATORS , 11301 80009 070-6105-00
070-6106-00 1 MANUAL , TECH:USERS REFERENCE,11301 & 11302 80009 070-6106-00
070-6274-00 1 MANUAL , TECH: INSTR,11401/11402 80009 070-6274-00
(OPTION 1R ONLY)
OPTIONAL ACCESSORLIES
016-0154-00 1 VISOR,CRT:GENERAL USAGE 80009 016-0154-00
016-0260-00 1 VISOR,CRT: L 80009 016-0260-00
070-6107-00 1 WANUAL, TECH:SVCE VOL 1,11301 THEORY,CHK ADJ 80009 070-6107-00
/MAINT ~
070-6108-00 1 MANUAL, TECH:SVCE VOL 11,11301 80009 070-6108-00
070-6109-00 1 80009 070-6109-00

MANUAL, TECH:SVCE VOL 3;11301
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11302

PRELIMINARY

REPLACEABLE MECHANICAL PARTS LIST

CHANGES :

ADDITIONS:

DELETIONS:

The following items are the only differences in the
11302 and 11301 Replaceable Mechanical Parts Lists.

A 200-3256-02 CRT SCALE COVER is used for the 11302,
rather than a 200-3135-02.

A 204-1-15-00 TERMINAL BODY is used for the 11302,
rather than a 204-1006-00.

A 333-3351-00 FRONT PANEL is used for the 11302, rather
than a 333-3223-00. :

A 337-3304-00 CRT SHEILD is used for the 11302, rather
than a 337-3307-00.

A 426-2128-00 LENS FRAME is used for the 11302, rather
than a 426-2118-00.

A 337-3359-00 HIGH VOLTAGE SHIELD is used for the 11302,
rather than a 337-3244-00.

A 337-3399-00 ELECTRICAL SHIELD is added for the 11302
Vertical Amplifier board.

‘A 337-3304-00 EMI SHIELD is added between the CRT

faceplate and implosion shield.

The 337-3341-00 PLASTIC HIGH VOLTAGE SHIELD is used on
the 11301 only.

9/23/86
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FIG.1 CABINE
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FIG.2(A) FRONT, CHASSIS, REAR




FIG.2(B) FRONT, CHASSIS, REAR
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FIG.3 CIRCUIT BOARDS
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FIG.4 POWER SUPPLY
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