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FOR YOUR SAFETY

Before undertaking any maintenance procedure, whether it
be a specific troubleshooting or maintenance procedure
described herein or an exploratory procedure aimed at
determining whether there has been a malfunction, read the
applicable section of this manual and note carefully the
WARNING and CAUTION notices contained therein.

The equipment described in this manual contains voltages
hazardous to human life and safety and which is capable of
inflicting personal injury. The cautionary and warning
notes are included in this manual to alert operator and
maintenance personnel to the electrical hazards and thus
prevent personal injury and damage to equipment.

If this instrument is to be powered from the AC Mains
through an autotransformer (such as a Variac or equivalent)
ensure that the instrument common connector is con-
nected to the ground (earth) connection of the power
mains.

Before operating the unit ensure that the protective con-
ductor (green wire) is connected to the ground (earth)
protective conductor of the power outlet. Do not defeat
the protective feature of the third protective conductor in
the power cord by using a two conductor extension cord or
a three-prong/two-prong adapter.

Maintenance and calibration procedures contained in this
manual sometimes call for operation of the unit with power
applied and protective covers removed. Read the procedures
carefully and heed Warnings to avoid “live” circuit points
to ensure your personal safety.

Before operating this instrument.

1.  Ensure that the instrument is configured to
operate on the voltage available at the power
source. See Installation section.

2.  Ensure that the proper fuse is in place in the
instrument for the power source on which the
instrument is to be operated.

3. Ensure that all other devices connected to or in
proximity to this instrument are properly grounded
or connected to the protective third-wire earth
ground.
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SECTION 1

THEORY OF OPERATION

1.1 GENERAL.

This section describes the theory of operation of
the Series 9500 Timer/Counters. The Series 9500
Timer/Counters include the Model 9510 and 9514.
The descriptions in the following paragraphs gen-
ernally refer to both instruments. Specific differ-
ences are noted in appropriate paragraphs for
clarity.

1.1.1 The theory of operation in this section is
first analyzed in terms of the simplified block dia-
gram shown in figure 1.1; second, the various
operating modes are described; and third, indi-
vidual circuits are described.

1.1.2  The drawings and diagrams included in this
section are for aiding in the descriptions and are
provided as a supplement to the complete sche-
matics in Section 3.

1.2 OVERALL THEORY OF OPERATION

1.2.1 The Series 9500 Timer/Counters are shown
in block diagram form in figure 1.1. Input signals
to be measured can be applied to the signal condi-
tioners through front panel jacks for channels A, B,
and the optional RF channel C or through the rear
panel to the same channels. Front panel controls
or the microprocessor (Model 9514 only) activate
the control circuits to make the selected measure-
ment at the selected resolution. Depending on the
function selected, either the input signal or the
time base signal is routed to the accumulator.
Input signals are processed in the signal condi-
tioners to limit the amplitude and convert the
signal to a digital signal that is compatible with the
counter logic.

1.2.2 Input channels A and B are identical
through the signal conditioning circuits. The high
frequency channel C circuit is an optional plug-in
board which includes a signal conditioner for the
50 to 500 MHz range. The signal conditioning cir-
cuits contain the AC/DC coupling circuits, the
attenuator, the signal conditioning amplifiers and
schmitt trigger circuits to condition and convert
the measurement signal to a digital signal. The
conditioned measurement signals are routed to
the input selection circuit which in turn routes
them to the gate control or to the main gate de-
pending on the function and mode selected. As
shown on the diagram, the selected measurement
signal may be used as the count signal while the

gate control signals control the flow of the count
to the accumulator. For example, when measur-
ing frequency in the FA mode the selected mea-
surement signals are applied to the main gate and
the start/stop signals from the time base generator
through the input selection logic produce the gate
which gates the count signals to the accumulator.
In this situation the count signal is the FA selected
measurement and the gate signal is the time base
gate. )

1.2.3 The converse is true in some functions
such as time interval measurement. In time interval
mode the conditioned measurement signals are
used to produce the START/STOP signal for the
gate control and thus the gate control produces
the gate signal to control the main gate. The count
signal is a clock signal derived from the master
oscillator clock signal.

1.2.4 The conditioned measurement signals are
also routed from the signal conditioning circuits
to the marker generator. The marker generator
circuit produces an external marker useful for ob-
serving the measurement time on an oscilloscope.
The marker signal starts when channel A triggers
and terminates when channel B triggers. The
marker pulse represents the precise measurement
of the time between channel A and channel B
triggering. The trigger levels can be adjusted ac-
curately with the use of an oscilloscope and the
external marker. The oscilloscope trace displays
the point where the time measurement starts and
terminates.

1.2.5 The counter uses an internal master oscil-
lator which produces a 10 megahertz clock signal
for a measurement reference. There are three
choices of master oscillator for the instrument.
The output of the master oscillator can be routed
to the reference connector through appropriate
switching on the rear panel of the instrument.

i.2.6  In some applications it is desirable to use
an outside reference frequency for the master
reference of the 9500 timer-counter. In this
application the external reference frequency is
applied to the REF connector on the rear panel
and the instrument then uses the external reference
as a substitute for the internal master oscillator.
An external signal should not be connected to the
connector when the instrument is operating on the
internal reference oscillator.

1-1



[.2.7  Some users of the instrument may wish to
connect a 1 MHz or a 5 MHz external reference sig-
nal to the instrument and for this purpose an
optional reference multiplier is available. The ref-
erence multiplier will multiply the 1 MHz or 5 MHz
signal and produce the 10 MHz reference frequency
for use as the timebase clock.

1.2.8 The function. range and mode of the in-
strument is controlled through tront panel controls
which apply control signals to the control logic.
The control logic applies the appropriate control
codes to the input selection logic and gate control
circuits causing the instrument to perform the
desired function.

1.2.9 During the measurement cycle the gated
count is applied to the accumulator for the mea-
surement gate period. After the main gate is closed
the contents of the accumulator are displayed on
the front panel display.

1.2.10 General Purpose Interface Bus

1.2.10.1 The Model 9514 includes a general
purpose interface bus (GPIB). This is shown on
the block diagram below the dotted line. When the
GPIB is used, control signals from the interface bus
applied to the program input section of the GPIB
circuits generate control signals as substitutes for
the control signals from the front panel controls.
Thus, the system, or external controller, is enabled
to operate the instrument remotely. Measurement
information from the accumulator is routed to the
GPIB circuits for transmission over the interface
bus to the controller or system.

1.2.11 Measurement Gate Control

1.2.11.1 The measurement (main) gate controls
the length of time that the input signal, time base
signal, or reference frequency is counted in the
accumulator. The opening and closing of the mea-
surement (main) gate is controlled by the gate
control circuit. The gate control circuit can be
armed; that is prepared to start, internally at a
regular rate, or externally with a control signal
applied to the GATE CONTROL connector on the
rear panel. When the measurement gate is opened,
the selected signal is counted in the accumulator
until the gate is closed. The BCD equivalent of the
registered count is strobed in multiplexed form
into each digit on the front panel and displayed tor
the amount of time set by the SAMPLE RATE/
HOLD control.

1-2
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1.2.11.2 To provide a wide variety of measure-
ment application capabilitics the 9500 Series
Timer/Counters are equipped with special circuits
which allow control of the measurement gate start
and stop time by external means. In normal opera-
tion the measurement gate control is a function of
the measurement mode and input channel selec-
tion. When the channel A input is used the mea-
surement gate will not open until the measurement
signal applied to the channel A input is of suffi-
cient magnitude to trigger the instrument. Channel
B on the other hand is designed for continuous
arming and the measurement gate is under control
of the sample rate control on the front panel.
Control of the measurement gate may be accom-
plished by an external control signal applied to a
connector on the rear panel of the instrument.
Selection of the measurement gate control mode
is accomplished by setting a switch on the rear
panel of the instrument. When the Model 9514 is
operated in the system mode, selection of the
measurement gate control may be done by system
commands via the general purpose interface bus.
The description of the measurement gate control
operation in the various modes is presented in the
following paragraphs.

1.2.11.3 SELECTIVE GATE CONTROL.
[.2.11.3.1 It is often necessary to measure the
period of a train of pulses or electrical events as
opposed to the period of a single event. This is
easily accomplished with the Selective Gate Con-
trol. By applying a positive going TTL pulse to the
gate control input, the counter’s measurement gate
can be controlled so that the measurement encom-
passes the desired period. The rising edge of the
TTL pulse arms the counter to trigger at the first
correct trigger point to begin the measurement.
The high level of the TTL pulse inhibits the mea-
surement gate from closing. Thus, the measurement
gate is held open until the external gate control
signal goes low. The falling edge of the external
gate control signal then enables the counter to ter-
minate the measurement when the next correct
trigger point occurs.

1.2.11.4 SYNCHRONOUS WINDOW CONTROL.

1.2.11.4.1 The Synchronous Window feature is
used to isolate a pulse or a period of time during
which the 9500 is to make a timing measurement.
By moving the time position of the synchronous
window control pulse and by varying the width of
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the pulse a selective measurement window is
created which defines the area of time during
which the 9500 will make its measurement.

1.2.11.4.2 In the time interval average measure-
ment mode an externally applied pulse controls
the arming of channels A and B. The rising edge of
the positive going TTL pulse enables both channels
to trigger at the next set of correct trigger points.
The falling edge disables both channels. Conse-
quently the measurement window is created during
which time the 9500 can make a measurement.

1.2.11.5 GATE DELAY.

1.2.11.5.1 This mode of measurement is very
similar to the selective gate mode except that the
counter does not arm at the rising edge of the con-
trol waveform. The counter is prevented from
finishing a measurement whenever the control
waveform is at a high level. A typical application
of this mode is the measurement of time between
RF bursts (less than 100 megahertz) and a control
signal is not available (i.e., the selective gate mode
cannot be used). In such a case the time interval
mode is selected, the gate output signal from the
counter is used to trigger a pulse generator and the
pulse generator is adjusted to provide the control
waveform whose duration is longer than the RF
burst. Thus, the incoming RF measurement burst
signal will trigger the counter and the control
waveform from the pulse generator will prevent the
counters measurement gate from closing until the
arrival of the next RF burst.

1.2.11.6 EXTERNAL ARM.

1.2.11.6.1 The instrument may be externally
armed by use of a control signal applied to the
gate control connector on the rear panel when
operating on the standard interface bus. This
allows the controller or system to control the
trigger arming remotely while in the system mode
of operation. This feature is available on the Model
9514 instrument only and is not available for
bench operation.

1.3 MEASUREMENT MODES.

1.3.1 The function selected modifies the routing
of both the input signal or signals and the reference
signal. These differences in instrument operation
are described in the following paragraphs. For
simplicity in the accompanying figures, the ac-
cumulator counters are shown driving the display.

1.3.2 Test.

1.3.2.1 The TEST mode of operation (figure
1.2) enables the operator to check for proper
operation of the counter.

1.3.2.2 In the TEST mode the reference signal is
used in place of the outputs from channel A and
channel B. The reference signal then is counted in
the accumulator and the results displayed on the
front panel.

SIGNAL
A; CONDITIONER

“t

SIGNAL
B) [ CONDITIONER [
|
CONTROLLED BY
SEP/COM/TEST
10 MHz SWITCH
Figure 1.2 - Test
DISPLAY
10 1
REFERENCE [MHz TIMEBASE
SIGNAL COUNTERS ACCUMULATOR
COUNTERS
MEASUREMENT
GATE GATE
FREQ A CONTROL
LOGIC

TIME-BASE
SIGNAL

TRIGGER

ACCUMULATED
COUNT

Figure 1.3 - Period
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1.3.3 Period.

1.3.3.1  Period is the inverse of trequency. There-
tore, channel A signal is applied to the gate control
logic and the reference signal is connected to the
time base counters (figure 1.3).

1.3.3.2 Clock pulses are derived by dividing
down the 10 MHz reference. The specific decade
division is determined by the sctting of the N/
RESOLUTION switch. The output of the time
base counters is presented to the input of the ac-
cumulator counters. Trigger pulses resulting from
two consecutive signals from input A are applied
to the control logic. The first trigger pulse opens
the main gate: the next pulse closes it. During
gate-open time, the counter counts the applied
clock pulses. The count is displayed on the readout
directly in microseconds, milliseconds, or seconds,
according to the N/RESOLUTION switch setting.

NOTE

Low frequencies may be determined more
accurately by measuring period rather than
frequency directly. This is because the longer
period of alow frequency allows more counts
to accumulate in a period measurement.
Therefore, resolution and accuracy are both
improved.
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COUNTERS
GATE
FREQA — JIVESASE CONTROL
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FREQ A W
ZRIGGER ﬂ |
GATE J I_

COUNT

1.3.4 Period Average.

1.3.4.1 Period Average mode is used to obtain
increased resolution and accuracy over period
measurements. The more periods over which a
signal is averaged. the greater the accuracy of the
measurement.

1.3.4.2 In this mode of operation (figure 1.4),
the reference signal is routed directly to the mea-
surement gate and the unknown signal is routed
through the time base to the control logic which,
in turn, controls the measurement gate. The pulses
occurring during measurement gate-open  are
counted, stored, and an accurate readout measure-
ment is displayed. The gate-open period is deter-
mined by the time base selected.

1.3.5 Frequency A.

1.3.5.1 During direct frequency measurements,
the counter compares the unknown frequency
against the known reference frequency (figure 1.5).

1.3.5.2 Channel A input signal is routed to the
measurement gate of the counter. The internal ref-
erence signal supplies a 10 MHz signal through the
time base and through the gate control logic to
control the measurement gate.

1.3.5.3 The number of input pulses accumulated
during the gate-open interval is a measurement
of the input frequency. The count obtained is
displayed on the readout. This display may be
retained until such time as a new sample is ready to
be displayed.
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COUNTERS
]
REFERENCE | | TIMEBASE GATE
SIGNAL COUNTERS CONTROL
LOGIC

weor - TUUUUTHUHUUUL
TIMEBASE ____[1, ﬂ_

SIGNAL

GATE ———J L*A—‘———-
N e —

COUNT

Figure 1.4 - Period Average
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Figure 1.5 - Frequency A
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1.3.6 Frequency C

1.3.6.1 In the Frequency C mode, the signal of
unknown frequency is applied to the accumulator
through the RF option board. The RF option in-

cludes an amplifier, detector circuit, and a divide-

by-ten counter (figure 1.6).

1.3.6.2 The detector circuit provides an indica-
tion of the minimum required signal for reliable
operation. The divide-by-ten counter is necessary
to reduce the unknown frequency to a frequency
which the main counter circuitry can count.

FREQC

DISPLAY
1

ACCUMULATOR
COUNTERS

GATE [\
CONTROL
LOGIC L/
1 MEASUREMENT
10 GATE
REFERENCE | MHz TIME
SIGNAL BASE
INPUT
FREQC

= TV
L

GATE J

Figure 1.6 - Frequency C
1.3.7 Totalize.

1.3.7.1 In Totalize mode, the main gate is con-
trolled by the manual START/STOP switch on the
front panel or external START/STOP commands
(figure 1.7).

1.3.7.2 With the first Start/Stop command, the
control logic opens the measurement gate allowing
the input pulses to be totalized by the counter.
The counter readout then represents the input -
pulses received during the interval between start
and stop. External start/stop commands may be
applied via the GPIB (9514 Model only).

OISPLAY

|

GATE
C?_ELTSL ACCUMULATOR
COUNTERS

MEASUREMENT
GATE

STA RT/STOP‘—W

FREQ A

INPUT
FREQ A

TRIGGER
A
START STOP START STOP

GATE —_J L__’ l
REGISTERED
COUNT
(DIRECT) — J ! l l I l l

Figure 1.7 - Totalize

1.3.8 Time Interval.

1.3.8.1 The Time Interval mode of operation
allows measurement of the time between two
electrical events to a maximum resolution of 100
nanoseconds (figure 1.8). The first event (start)
is connected to channel A and opens the gate.
The second event (stop) is connected to channel B
and closes the gate. These signals control the main

" gate through the control logic. Slope and trigger

level programming allow variable trigger levels on
the + or — slope of the input waveforms. Pulses
from the 10 MHz reference circuit are routed to
the time base and to the measurement gate. The
pulses occurring during the gate are counted and
displayed.
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Figure 1.8 - Time Interval

1.3.9 Time Interval Average.

1.3.9.1 Similar to the Time Interval mode of
operation, the Time Interval Average mode mea-
sures the count accumulated during a multiple of
intervals (figure 1.9). It then averages the count by
shifting the decimal point and displaying the result.
This mode of operation makes it possible to
achieve greater resolution and accuracy when
measuring time intervals. The A trigger point can
follow the B trigger point as close as 200 nano-
seconds.

NOTE

In T.I. Average mode, the input signals must
be repetitive and asynchronous with the
counter’s time-base.

1.3.10 B/A (Ratio).

1.3.10.1 This mode is identical in function to the
frequency measurement modes, but substitutes an
external signal for the reference signal (figure 1.10).
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Figure 1.9 - Time Interval Average
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Figure 1.10 - B/A Ratio
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1.3.10.2 The higher of the two frequencies which
are to be measured is connected to input B; the
lower frequency to input A. Input A is applied to
the time base counters. The higher the time base
selected, the greater the resolution and the longer
the measurement time. Two successive positive
going edges derived from the time base counters
resulting from the input A, open and close the
main gate. During the gate-open interval, the
counter counts the trigger pulses derived from
input A and the ratio fb/fa is then displayed on
the readout.

1.4 DETAILED THEORY OF OPERATION.

1.4.1 Individual circuit theory of operation is
described in this section, The diagrams used in this
section are simplified schematics or functional
block diagrams. For complete schematic diagrams,
refer to Section 6.

1.4.2 Table 1.1 contains a list of signals used in
the Series 9500 Timer/Counters. Signals used to-
gether are grouped together. The function of each
signal or group of signals is described and signifi-
cant sources or destinations are noted.

1.4.3 Table 1.2 contains a list of signal re-
quirements for each measurement function.
Corresponding to each measurement function in
the first column is the signal to open and close the
measurement gate, the signal counted in the
accumulator, and the time base signal. In the
synchronizer column, the state of the GOSC or
A—B signal is listed. The reclocked time base
column lists whether the reclocked time base is
required. In the next column, the source of the
least significant digit BCD data is listed and in the
last column the timing logic mode is shown.

Table 1.1- Signal Functions

Signal Function

A—B TIA Synchronizer signal. Its width represents the time interval being averaged.

ABI1, AB2, AB4 Annunciator bits.

ARM Output signal of the arming flip-flop. Sets the D-input of the start flip-flop to
open the measurement gate.

ATE Automatic trigger enable signal.

BO, B1, B2 Select the input control signals to start and stop the measurement gate.

B2 Time base enable signal in frequency function.

B5 Accumulator input enable signal in frequency A and totalize functions,

B6 Time base enable signal in period and time interval functions.

B7 Accumulator input enable signal in period average function.

B8 Accumulator input enable signal in frequency B and ratio functions.

B10 Presets the TIA Synchronizer flip-flops.

Bi11 Enables the TIA Synchronizer for Channel C timebase control.

CARM Arming signal from RF option board.

m, CLEAR Clears the accumulator; sets time base decade counters to all nines.

CRES Input channel C reset signal.
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Table 1.1 - Signal Functions continued

Signal Function
DPB1, DPB2, Octal select code for decimal point strobes.
DPB3
DRDY Data ready signal indicates that the reading is completed and the output is
stable.
DRES Data reset signal to generate LOAD.
DRTB Double reclocked time base signal.
EA External arm signal applied to rear panel gate control.
EAEL External arm enable local signal.
EAER External arm enable remote signal.
fa Input signal applied to the A-input on the front panel to be measured.
fa (TTL), Channels A and B signal conditioner signals transtated to TTL logic levels.
fb (TTL)
fr 10 MHz reference clock signal
FA, FB, FC, FD Function switch output signals to generate control signals BO through B17.
GATE Low when measurement gate is open.
GDL Gate delay local signal.
GDR Gate delay remote enable signal from GPIB
GDY Gate delay signal to keep measurement gate open.
GOSC Gated oscillator signal. Used in time interval average measurements.
LIST GPIB signal to front panel LED.
LOAD Transfers the contents of the accumulator to the display.
L_T Lamp test signal generated by front panel RESET switch to illuminate all
displays and decimal points.
MARKER OUT Rear panel output coinciding with Channel A and B triggers.
MLCL Main logic clear signal from the GPIB.
OF Overflow in the display.
POR Power on reset.
1-10
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Table 1.1 - Signal Functions continued

Signal Function
RA. RB, RC Time base frequency select signals from the resolution switch.
RBI Ripple blanking input.
RBO Ripple blanking output.
RES Reset from RESET switch.
RMT Remote signal to disable local operation from GPIB.
RTL Return to local control. Requests that the microprocessor return measure-

ment control to front panel switch settings.
S/SR Start/stop remote signal.

STA, STB, STC, STD LS7031 counter multiplexed BCD output.

SCAN External strobe frequency from the GPIB to the accumulator counter.
SCRS Scan reset signal to the LS7031 counter and data ready flip-flop.

SLV Indicates whether the measurement signal is above or below the trigger level.
SPR Sample rate signal from front panel potentiometer to display timeout circuit
SRBI Strobed ripple blanking input from the accumulator to the display.

SRQ Service request signal from GPIB to front panel LED.

SXL Indicates that the measurement signal has crossed the trigger level.

SWL Synchronous window local select signal.

SWR Synchronous window remote enable signal from GPIB.

St — S8 Accumulator counter stroke lines to display.

TALK GPIB signal to front panel LED.

TB Time base output signal. In the period or time interval mode available

selections are 1, 10, and 100 Hz; 1, 10, and 100 kHz: and 1 and 10 MHz.

UPDATE Generated by the closing of the measurement gate. Loads accumulator
contents into the display. Starts display timeout circuit.

UPDR Remote update signal from GPIB.
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Table 1.2 - Signal Requirements For Measurement Functions

Least
Accumulator Time Reclocked Significant Timing
Function Gate Signal Base Synchronizer Time Base Digit Logic
DRTB~ fa arm/A—>B
Fa fa 1 MHz Yes Main Normal
DRTBL low/GOSC
DRTB [~ ‘
fc arm/A—B
Fe DRTB L fc 1 MHz Yes RF Normal
low/GOSC
RF enabled
™ | high/A—B
RB fb fa Don’t care Main Normal
B "1_ low/GOSC
™ _I —_
high/A—>B
Re B L fc fa Don’t care RF Normal
low/GOSC
RF enabled
fa I high/A—B
P TB 10 MHz Inhibit Main Normal
fa " L low/GOSC
fa | high/A—B
TI TB 10 MHz Inhibit Main Normal
fb L low/GOSC
TB high/A—B
PA 10 MHz fa Don’t care Main Normal
TB L low/GOSC
TB_J A—B A—B int./A—>B
TIA GOSC intervals Don’t care Main Normal
TB 1 10 MHz' A—>B/GOSC
fa I~ _
: don’t care/A—>B
C/A-B v T fc 10 MHz Inhibit RF Normal
low/GOSC
RF enabled
—— Manual
S/S I~ don’t care/A—>B CLEAR;
TO fa 10 MHz ‘ Inhibit Main UPDATE
S/S L low/GOSC to display
continuous

1-12
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1.4.4 Input Attenuator and Buffer

1.4.4.1 The input attenuator and buffer circuits
provide control of measurement signal range
selection, channel A and B input configuration,
trigger level control, slope selection and a self test
feature of the counter. In addition, these circuits
provide high impedance input to prevent loading of
the circuit under test and a signal level of sufficient
current drive for application to the signal condi-
tioning circuits.

1.4.4.2 A simplified diagram of the input attenua-
tor and buffer is presented in figure 1.11. A review\
of the simplified diagram and of the schematic in
the drawing section of this manual will show that
the channel A and B input attenuator and buffer
circuits are identical except for the input configur-
ation switch circuitry. The input configuration
switch is labeled separate (SEP), common (COM)
and test. When the switch is in the SEP position as
shown on the simplified diagram, the channel B
input connector is connected through the input
configuration switch to the channel B coupling
switch and capacitor. The channel A input connec-
tor is always connected directly to the channel A
coupling switch and AC coupling capacitor.

1.4.4.3 When the input configuration switch is set
to the common position the channel B input con-
nector is disconnected and the channel A input
connector is connected to the channel B coupling
switch. The signal applied to the channel A input
connector is re-routed both to channel A and to
channel B attenuator and buffer circuits.

1.4.4.4 When the configuration switch is set to
the test position the input attenuator and buffer
circuits are not in use. Note that the second set of
contacts on the configuration switch when the
switch is set to the test position connect the TEST
to ground. This is a signal line which is routed to
the signal conditioning circuits and when grounded
this signal line causes the signal conditioning circuits
to gate in a 10 megacycle reference signal for use as
a input test signal.

1.4.4.5 The channel A and channel B input atten-
uator and buffer circuits are identical. And thus
the following discussion of the channel A circuits
applied also to the channel B circuits. The measure-

ment signal is routed through the coupling switch
or AC coupling capacitor. When the coupling
switch is set to the DC position it is closed and the
capacitor is out of the circuit. When the switch is
open the measurement signal is routed through the
AC coupling capacitor to the high frequency cur-
rent limiting resistor. This resistor is a relatively
low value (43 ohms) and is in the circuit to prevent
the flow of high current at high frequencies during
overload conditions. The high frequency current
limiting resistor is located in the input buffers and
will be discussed in paragraphs to follow.

1.4.4.6 Attenuation of the measurement input
signal is accomplished by the range switch and as-
sociated attenuation resistors and compensating
capacitors. There are 3 input attenuation ranges;
X 1, X 10 and X 100. The measurement signal in-
put ranges are 0 to +3 volts, 0 to +30 volts and
0 to + 300 volts respectively.

1.4.4.7 The measurement signal output of the
attenuator switch is applied to the high impedance
buffer amplifier Q3 (in the case of channel A), a
unity gain FET amplifier. This amplifier provides
the high impedance input necessary to prevent the
counter from loading the circuit under measure-
ment. The output of the high impedance buffer
amplifier is applied to the low impedance driver Q1
(in the case channel A). The low impedance driver
amplifier provides the signal drive output capability
necessary to provide the signal conditioners with
a measurement signal of sufficient amplitude to
operate the counter circuits.

1.4.4.8 The signal conditioning circuits are pro-
vided with a trigger level signal by the trigger
circuits which are a part of the input attenuator
and buffer circuits. In the Model 9510 trigger level
control is accomplished manually through the use
of front panel potentiometers and the associated
preset switch. The preset trigger level voltage is
derived by the trigger level A potentiometer. This
potentiometer is connected across a trigger refer-
ence voltage and rotating the potentiometer control
picks off a varying voltage level to set the trigger-
ing point of the signal conditioning circuits as a
counter. The triggering level is adjustable from
—3 volts to +3 volts depending on the position of
the trigger level control.
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Figure 1.11 - Input Attenuator and Buffer Simplified Diagram
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1.44.9 A trigger level may be preset so that the
counter triggers as the signal crosses O volts by
rotating the trigger level control to the full counter-
clockwise position. In the fully counterclockwise
position the preset switch mechanically coupled
to the trigger level control opens and thus the
trigger level voltage from the trigger level control
is disconnected from the input of the high impe-
dance buffer. The trigger voltage is determined by
a fixed resistor which is connected from the high
impedance buffer gate to ground.

1.4.4.10 The high impedance buffer and low im-
pedance driver for the trigger level circuits are
identifical to those for the measurement signal
buffers. The trigger level signal and measurement
signals share a common dual FET and thus are
subject to the same temperature conditions during
operation. These circuits are configured in this
manner so that any change of measurement level
in the buffer circuits will be followed by a change
in the trigger level circuits. Thus the measurement
level and trigger level buffers will track as the am-
bient temperature changes.

1.44.11 SCHMITT TRIGGER

1.4.4.11.1 The Schmitt trigger circuit converts
the input signal into a square-wave signal, by

switching action, triggered at a predetermined
point in each positive and negative swing of the
input signal. See figure 1.12. The level at which
the circuit triggers is dependent on the reference
input supplied by the trigger level and is not equal
for both the positive and negative going portion of
the input waveform; that is, the circuit displays a
fixed amount of hysteresis. For measurements of
frequency and period, hysteresis is an advantage in
that it reduces false triggering at low amplitude
levels; for measurement of time interval and time
interval average, however, a means of compensating
for the hysteresis is needed. Hysteresis compensa-
tion is provided to ensure precise switching at the
same point on both positive going and negative
going signals. The hysteresis compensation circuit
shifts the dead band so that the Schmitt trigger
fires on the same point rising as falling.

1.4.4.11.2 The hysteresis compensation circuit
consists of a differential output current source,
activated when TI or TIA is selected. The circuit
draws a fixed amount of calibrated current from
the inverting or non-inverting input circuitry of the
Schmitt trigger according to whether + slope is
selected or not. The result is to cause the trigger
circuit to trigger at the same voltage level on the
positive and negative slope of the input signal.
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Figure 1.12 - Simplified Schmitt Trigger Schematic Diagram
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Figure 1.15 - Input Select Logic

1.44.12 TRIGGER DETECTOR

1.4.4.12.1 The trigger detector is a timing circuit
that indicates an output out of the Schmitt trigger.
The indication is that an input signal has overcome
the trigger level and fired the Schmitt trigger. The
trigger detector slows the rate of the detected sig-
nal and sends the slower rate to blink the front
panel TRIG STAT indicator. When the trigger level
is set above the signal the TRIG STAT indicator
stays on continuously, and when the trigger level is
set below the signal the indicator remains off.

1.4.5 Accumulator Input Selection

1.4.5.1 The accumulator input select logic selects
the signal determined by the function set on the
front panel FUNCTION switch or programmed by
a remote controller via the interface bus. A func-
tional block diagram of the input select logic is
shown in figure 4.13. The input logic select circuit
is a five-to-one multiplexer. One of fa, fb, fT,
GOSC, or TB is selected. The counter input select
logic is comprised of both TTL and ECL logic. The
ECL level signals fa and fb from the Schmitt trigger
are applied directly to the input select logic. The
TTL control signals are translated from TTL logic
levels to ECL logic levels in a resistive network
prior to input selection. The control signals neces-
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sary for signal selection are listed in table 1.3. This
input selection logic selects only those signals
whose destination is the accumulator.

Table 1.3 - Accumulator Input Logic Select

Control Accumulator

Function Signal Input
Frequency A BS fa
Totalize B5 fa
Ratio B B8 fb
Frequency B B8 - fb
Period B7 Reference
Average frequency
Period B6 Timebase
Time B6 Timebase
Interval
Time B10 GOSC
Interval (at TIA
Average synchronizer)
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1.4.6 Differentiator

1.4.6.1 The signal selected by the counter input
select logic is applied to the differentiator. The
differentiator effectively shortens the duration of
each pulse to limit the possibility of a signal oc-
curring at the transition of the gate signal. This is

accomplished as shawn in figure 1.14. The selected *

input signal A and its delayed complement B are
applied to an AN gate. The result is the very
short duration pulse C whose width is equal to the
propagation delay of the two gates in the delay
circuit,

oounrsn A .
SELECT
LOGIC A2 )

h-——1—-——

Figure i i4 - Differentiator

1.4.7 Accumulator

1.4.7.1 The accumnitiator i3 a 9 digit BCD counter
whose function is {2 count pulses during the time
that the measuremcut gate remains open. A func-
tionai block diagr:m of the accumulator is shown
in figure 1.15. The least significant digit displayed
is counted by the HCL divider on the main board
or by a 500 MHz divider located on the optional
R.F. board depending on the function selected.
Control signal Bl selects the BCD output from
the R.F. board or tfrom the 100 MHz ECL decade
counter.

1.4.7.2 The output signal from the 100 MHz
counter or the R.F. board carry output (depending
on the function selected) is divided by 10 and then
applied to the LSI7031 counter. This LSI circuit
contains 6 decade counters and & latches together
with multiplexing and timing circuits which allow
it to interface directly to the display. Leading zero
blanking logic is also internal to the chip. The carry
output of the LSI7031 chip is divided by ten to
form a ninth digit. The output from this 9th digit
is fed back to the LSI7031 as the overflow input.

1.4.7.3 When the gate ends, the LOAD signal
causes the BCD output from the counter to be
latched. Beginning with the most significant digit
in the LSI chip, each set of 4 lines of BCD data
for each digit is strobed into the data buffer. An
8-state scan counter and decoder strobes the data
into the output buffer and also to each digit of
the display.

1.4.8 Display Logic

1.4.8.1 The display board contains the LED indi-
cators and logic necessary to display nine digits of
measurement data, a decimal point, unit annuncia-
tors, and GPIB interface status. To minimize the
number of output lines between the accumulator
and the display, the eight least significant digits
are multiplexed. The display logic is shown in fig-
ure 1.18.

1.4.8.2 Four lines of BCD data (ST A, ST B,
ST C, and ST D) from the LS7031 counter are
applied to a BCD-to-7-line converter. The converter
translates the binary coded decimal number and
powers the appropriate segments of the LED indi-
cator digit to represent the value. The BCD data
applied to ST A through ST D is synchronized
with strobes S1 through S&8. Each strobe triggers a
Darlington transistor driver connected to the anode
to power the LED digit corresponding to the num-
ber coded on lines ST A through ST D.

1.4.8.3 The decimal point strobe sets the dp line
high precisely at the time that the strobe signal
occurs corresponding to the number on select code
lines DP1, DP2, and DP4. For example, if the
select code is 101, dp goes high with strobe signal
S5. The decimal point driver is enabled at the same
time that digit five data is on the data lines and the
decimal point adjacent to digit five is illuminated.
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Figure 1.15 - Accumulator Functional Block Diagram
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Figure 1.19 - Display Blanking

1.4.8.4 Display blanking occurs when no decimal
point or digits other than zero are to the left of
. digits being counted in the LS7031 counter. When
no decimal point or numbers are detected in the
LS7031 counter, the strobed ripple blanking input
signal (SRBI) is set high. SRBI is synchronized
with the strobe lines. SRBI turns off the BCD-to-7-
segment converter and no more digits are displayed
even though the digits are still being strobed. SRBI
is not set if an overflow exists even though the left
hand digits are zero. See figure 1.19.

1.4.9 Timebase

1.4.9.1 The timebase divides its input signal by
the factor selected by the N/RESOLUTION switch
or the microprocessor (Model 9514) when the
counter is under remote control. The timebase
input signals are the 10 MHz reference signal,
fa (TTL), A—B, control signals B2, B3, B6, RA,
RB, RC, and +4. The output signal of the timebase
is used in the gate control logic and the accumula-
tor. A simplified logic diagram of the timebase is
shown in figure 1.20.

1.4.9.2 The timebase consists of input select logic
(TIMEBASE COUNTER CONTROL), a series of
decade counters, and an 8-to-1 multiplexer. The

input select logic is a 4-to-1 multiplexer used to
gate the appropriate signal to the decade counters.
See figure 1.21. Control signals B2, B3, and B6
select the output of the multiplexer. When the
1.25 GHz RF option is used, the multiplexer out-
put is divided by four to compensate for the
prescaling on the RF board. The +4 signal from the
RF board enables the divide-by-four counter.

1.4.9.3 The 1 MHz signal is selected in the fre-
quency measurement function. The effect is to
make the shortest gate time (shortest opening of
the gate) or output of the gate that is derived from
the timebase 1 microsecond. The 1 MHz can also
be divided down to yield a 10-second gate for a
.1 Hertz resolution. The 1 MHz input is produced
by dividing the 10 MHz reference signal by 10.
See figure 1.20. The signal A—~B is used as an
enable to the divide by 10 counter to make the
opening of the gate synchronous with the input
cignal.

1.4.94 The 10 MHz reference signal is selected
to provide a clock from 10 MHz down to 1 Hertz
for period or time interval measurements with a
maximum resolution of 100 nanoseconds. The

10 MHz reference signal is selected by control sig-
nal B6.
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Figure 1.20 - Timebase Simplified Logic Diagram
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Figure 1.21 - Timebase Input Select Logic .

1.4.9.5 The A—B signal is used in time interval
average measurements. This signal goes low on the
channel A trigger and goes high on the channel B
trigger. A=B is generated in the TIA Synchronizer
circuit and it is fed to the timebase dividers to keep
track of the number of intervals being counted in
the accumulator. The output of the timebase will
be a decadic multiple of the signal A—>B and it is
used to control the measurement gate.

1.4.9.6 The fa (TTL) signal is the measurement
signal after the signal conditioning circuit and the
ECL-to-TTL level translation. fa (TTL) is used for
ratio and period average measurements and is

limited to 10 MHz at this point by specification.
The timebase dividers are used to generate a
decadic multiple of the input signal period.

1.4.9.7 The timebase signal, after the input selec-
tion circuit, is applied to the 8-to-1 multiplexer
directly from the series of seven divide-by-10
counters. Under control of the resolution select
signals RA, RB, and RC, one of eight signals can be
selected as an output of the timebase. The eight
signals range from 10 MHz down to 1 Hertz. The
control signal requirements for each output signal
are listed in table 1.4. The timebase output is used
in the accumulator, the gate control logic, and by
the reclocking flip-flops.

Table 1.4 - Timebase Multiplexer Outputs

INPUTS OUTPUTS

OUTPUT U41 PIN TIMEBASE
RC RB’ RA SELECTED SELECTED FREQUENCY SELECTED*
L L L 0 4 10 MHz
L L H 1 3 1 MHz
L H L ‘ 2 2 100 kHz
L H H 3 1 10 kHz
H L L 4 15 1 kHz
H L H 5 14 100 Hz
H H L 6 13 10 Hz
H H H 7 12 1 Hz

* Time interval and period measurements only.
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14.9.8 RECLOCKING THE TIMEBASE
SIGNAL

1.4.9.8.1 The timebase signal is reclocked and
synchronized with the 10 MHz reference signal to
eliminate the uncertainties caused by propagation
delays in the frequency measurement mode. In the
worst case, the reference frequency is divided
down from 10 MHz to 0.1 Hz in the timebase
counters. The edge of each low frequency square
wave can be within the uncertainty caused by the
propagation delays in each gate of the divide-by-
10-million chain. The maximum uncertainty
allowed in order to stay within a +1 count roll-
around is equal to less than one period of the
maximum frequency to be measured which is
500 MHz. The reclocking method is diagrammed in
figure 1.22.

1.4.9.8.2 The uncertainty is eliminated by clock-
ing the output of the timebase with the reference
oscillator divided by five. The reference oscillator
signal is not used directly because of the chance of
missing one full period of the signal which would
compound the uncertainty instead of eliminating
it. The first stage of the reclocking is to reduce the
uncertainty of the edges of the timebase output
down to that of the TTL flip-flop. The signal is then
translated to an ECL level and reclocked directly
with the reference oscillator signal. The signal is
kept at ECL logic levels so that the uncertainties
caused by propagation delays are much lower. The
output of this circuit is DRTB (double reclocked
timebase) and is used by the measurement gate
input control circuit in the frequency measurement
functions.

TIME BASE COUNTER

SYNC FF
fr (TTL)

; (TTL)
DIVIDEBY §

fr(ECL)

TO
DRTB MEASUREMENT
GATE INPUT
CONTROL
SYNC FF
(ECL)

Figure 1.22 - Timebase Synchronizing
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Figure 1.23 - Function and Resolution Logic
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1.4.10 Function and Resolution Select

1.4.10.1 The function and resolution logic de-
termine which circuits within the counter are
activated. Figure 1.23. shows the function and
resolution logic. The function and resolution logic
is contained in read-only memory {ROM) and
addressed by the front panel FUNCTION and
N/RESOLUTION switches in local control or by
the microprocessor (Model 9514 only) in remote
control.

1.4.10.2 The FUNCTION and N/RESOLUTION
switches each have three wafers. Wafer 01 is used
only shorted to ground during switching to clear
the counter and prepare for the new function. This
is accomplished by setting the power on reset
signal (POR) momentarily low.

1.4.10.3 Wafers C2 and C3 of the FUNCTION
and N/RESOLUTION switches are enabled by the
RMT signal being high. Not being in remote con-

trol, grants control locally to the front panel
switches. RMT tumns on transistor Q3 and applies
+5 volts to wafers C2 and C3.

1.4.10.4 In the extreme counterclockwise posi-
tion (FA-FUNCTION switch, 0 1 MHz, N/RESO-
LUTION switch) of each switch, output pins A, B,
C, and D are puiled up to the +5 volts on C2 and
C3. A, B, C and D are inverted through U14 and
U15 applying all zeros to the read-only memories
ROMI and ROM2. Signals FA, FB, FC, and FD for
ROMI1 and RA, RB, and RC for ROM?2 provide the
address or control signals in local control. Because
inverters Ul4 and Ul5 are open-collector gates,
FA, FB, FC, FD, RA, RB, and RC can be provided
remotely over the GPIB. Each position of the
FUNCTION and N/JRESOLUTION switches sets up
a unique combination of inputs to the ROM’s and
thereby produce a unique output. The output sig-
nals generated for each input combination of the
FUNCTION switch are listed in table 1.5.

Table 1.5 - Control ROM Qutputs

Circuit Controlled
3

* = Don’t care 8 313 R S ] g| o 3 - -

0=Low 2 gl 2|2y == 5| % E’E 2 = % %

1 = High = = 3| 230 2 2 = 21l 2 2 =R -

= | 2 E| Eol E £ El 2lgEl £ = =15

B4 and B13 Not used o | ol ol 2| 8|8¢ 5|8 5] 8|28 5| «| 3| TE|TE

=lsl 5| El 3|88 818 8] £lecs| S| 5| 5| 55188

OO &} = < | €| € | < < Al ln| » &} A | AO|{RC

ROM INPUT
Function BO | Bi{ B2| B3| BS|{ B6| B7| B8 | B9 | B10} B11| Bi2| Bi4| Bi5| B16 |B17
FD | FC | FB | FA

Fa 0 0 0 0 [*1 *0 1 *0 0 ¢} 0 1 0 ! 0 0 I 1 0 1
Fe 0 0 0 1 *1 *0 1 *0 I 0 0 1 0 1 1 Q0 1 1 1 *
R 0 0 1 0 1 1 0 1 1 0 0 0 0 1 0 ¢] 1 0 0 I
R¢ 0 0 1 1 1 1 0 1 1 0 0 1 0 I 1 0 1 0 0 1
P 0 1 0 4} 1 4] 0 0 1 1 0 1 0 1 0 0 1 0 0 1
TI 0 1 0 1 0 0 0 0 1 1 0 1 0 1 4} 0 1 0 0 0
PA 0 1 1 0 1 1 0 1 1 0 1 1 0 1 0 0 1 0 0 1
TIA 0 1 1 1 I 1 0 6] 1 0 0 1 0 0 0 0 1 1 0 0
Fg 1 0 0 0 |[*1 *0 1 *0 1 0 0 0 0 1 0 1 1 1 0 1
C/A—B 1 0 0 1 0 0 0| *1 1 0 o] 1 1 i 1 *1 1 0 0 0
TOT 1 0 1 0 0 1 0 | *1 0 0 0 1 i 1 0 [ *1 0 0 0 1
ATA 1 1 1 0 | *! * 0 * 0 0 0 1 0 * * | *1 1 * 0 0
ATB 1 1 1 1 *1 * 0 * 1 0 0 0 0 * L b I * 0 0

(ATA and ATB used during AUTO TRIGGER.)
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1.4.10.5 For each position of the FUNCTION
and N/RESOLUTION switches, control signals
B0 through B17 are generated to activate the
circuit required to perform the function of the
desired resolution. An asterisk indicates that the
circuit listed is not required for the corresponding
function.

1.4.10.6 In addition to the control ROM outputs
signals, some control signals are a result of the
combination of others. The combination control
signals are listed in table 1.6.

Table 1.6 - Combination Control Signals

Signal

Generated Signals Required Gate
B2 FC low and B3 low Ull
B9 BO low and B6 low U23
B10 FC low or B15 low SRR
B12 FD high None
B14 (TO)| FB low or BY low U4
B16 FA high and B2 high Ul10

1.4.10.7 The octal select codes for the annuncia-
tors and the decimal point are also generated in
ROM2. The annunciator bits AB1, AB2, and AB4
are applied to the 4-to-10 line decoder on the
display board to indicate the units of measure of
the displayed measurement. The annunciator
illuminated for each octal select code is listed in

table 1.7. The octal select code for the decimal
point is applied to the decimal point strobe to
illuminate the decimal point indicator.

Table 1.7 - Annunciator Select Code

Octal Select Code
Annunciator
AB4 AB2 ABI1

0 0 1 nsec

0 1 0 usec

0 1 1 msec

! 0 0 sec

1 0 1 Hz

1 | 0 kHz

1 1 i MHz

1.4.117 Measurement Gate (Main Gate)

1.4.11.1 The measurement gate is enabled by the
GATE pulse. The duration of the GATE pulse is
determined by the setting of the front panel
N/RESOLUTION switch. The counter’s main gate
transfers pulses from the differentiator to the ac-
cumulator for the precise amount of time set by
the N/RESOLUTION switch or the remote con-
troller. The time settings corresponding to each
position of the N/RESOLUTION gswitch are listed
in table 1.8.

Table 1.8 - Gate Time

No. of Periods of Number of
Resolution in Channel A Signal Resolution in Fa, Fg, Fo | Intervals Averaged

Sw Pos Fa, Fp. Fc PA, C/A, BfA P, T1 Gate Time in TIA

0 | MHz 109=1 1 usec | usec 1

1 .1 MHz 10! = 10 1 usec 10 usec 10

2 10 kHz 102 =100 10 usec 100 usec 100

3 | kHz 103 = 1,000 .1 msec I ms 1000

4 1 kHz 10% = 10,000 } msec 10 ms 10,000

5 10 Hz 10° = 100.000 10 msec 100 ms 100,000

6 1 Hz 10° = 1,000,000 1 sec  sec 1,000,000

7 .1 Hz 107 = 10,000,000 1 sec 10 sec 10,000,000
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1.4.12 Measurement Gate Input Control

1.4.12.1 The measurement gate input control
circuit selects a signal to open and close the mea-
surement gate. The measurement gate input
control is comprised of two channels, one for start
and one for stop. One of the five input signals to
the gate control input select, fa, tb, s/s, TB, and
DRTB can be applied to either or both channels of
the gate control. The same signal may be used to
both start and stop the gate, or two separate signals
may be used to start and stop the gate.

1.4.12.2 Four of the input signals are applied to a
dual four-to-one multiplexer in each channel. See

figure 1.24. The multiplexers that select the signals”

for starting and stopping the gate are under control
of signals BO and B1 (reference table). In the fre-
quency measurement modes, the dual 4-to-1 is
disabled by B2 and the signal DRTB is activated to
provide the gate timing. The signals selected to
start and stop the gate are applied to the clock in-
puts of the start and stop flip-flops respectively.

The rising edge of both start and stop signals
are used to keep propagation differences to a
minimum,

1.4.12.3 The signal from the Q-output of the
start flip-flop is used to open the gate. See figure
1.25. The stop signal is taken from the Q-output
to close the gate.

1.4.12.4 The two outputs of the gate control are
GATE which is the actual measurement gate con-
trol and its inverted signal to the gate buffering
circuit. The buffering circuits are involved in the
timing between measurements. GATE is buffered,
inverted, and supplied to the rear panel GATE
OUT BNC jack for external use.

1.4.12.5 The gate delay signal overrides the stop
signal and keeps the gate open. GDY keeps the
stop flip-flop reset to prevent the counter from
closing the gate. The gate delay signal is supplied
by the user through a rear panel BNC.

BO
B1
fa
SELECT
fa
T

S/S 4-TO-1

MUX ENABLE B2
CONTROL SIGNAL — _—— = — =

o 4701

s MUX

SELECT

BO _j

DRTB

] START TO START FF
b

I

TO STOP FF

Figure 1.24 - Measurement Gate Input Control
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Figure 1.25 - Measurement Gate Control Logic

1.4.12.6 The start flip-flop is reset by the UPDATE
signal. UPDATE occurs at the end of the measure-
ment cycle and loads the measurement into the
display.

1.4.12.7 ARM is applied to the D-input of the
start flip-flop and it is clocked through by the
start signal. The Q-output is used to open the gate.
The Q-output of the start flip-flop is applied to the
D-input of the stop flip-flop and is also inverted
and applied to the reset input of the stop flip-flop.
These connections guarantee that the stop flip-flop
will not react to a stop signal until the gate has
opened.

1.4.13 Gate Arming Control

1.4.13.1 The gate arming control flip-flop arms or
prepares the start flip-flop to open the measure-
ment gate. This is accomplished by a high ARM
signal being applied to the D-input of the start
flip-flop. The ARM signal is developed from the
external arm enable local (EAEL) signal, external
arm enable remote (EAER) signal from the GPIB,
or from the CLEAR signal. See figure 1.26. When
the GPIB is not being used (EAER) and the rear
panel input is not being used (EAEL), the CLEAR
signal generates the ARM signal. The NAND gates

of U31 form a two-to-one multiplexer to select the
CLEAR signal. With both EAER and EAEL high,
the inverted output of NAND gate U27 enables
U31A. CLEAR is gated through U31A and U32
since the external arm (EA) signal is holding U3 1B
output high. ARM clocks the gate arming flip-flop
to set the D-input of the start flip-flop high and
thereby arming it.

1.4.13.2 When either EAER or EAEL is low, the
inverted high output of U27 prevents the CLEAR
signal from being gated through U31A but sets the
D-input of the external arm flip-flop high. The
rising edge of the CLEAR signal generates a high
level through the external arm flip-flop. The rising
edge of EA is inverted through U31B and again
through U32 to clock the gate arming control flip-
flop and set the D-input of the start flip-flop high.
The Q-output of the gate arming control flip-flop
resets the external arm flip-flop.

1.4.13.3 The gate arming control is disabled in
the totalize function. In the totalize function, start
and stop of the gate is controlled by the front
panel START/STOP switch. The totalize signal,
TO, holds the gate arming flip-flop in the set state
and overrides the UPDATE clear signal that nor-
mally occurs at the end of the measurement cycle.
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Figure 1.26 - Gate Arming Logic and Timing Diagram

1.4.14 Gate Control Signal Conditioner

1.4.14.1 The gate control signal conditioner se-
lects the external gate control mode of operation
and the signals to arm the measurement gate.
A simplified logic diagram of the gate control sig-
nal conditioner is shown in figure 1.27. The rear
panel arming mode switch has three positions. The
signals activated by the arming mode switch are
listed in table 1.9. The selective gate position
causes the counter to arm on the leading edge of
the external gate signal and to allow the closing of
the gate or the trailing edge of the external gate
signal. The measurement gate opens on the first
start signal following the leading edge of the exter-
nal gate signal. The measurement gate closes on the
first stop signal following the trailing edge of the
external gate signal.

1.4.14.2 The gate delay position causes the mea-
surement gate to remain open until the external
control gate goes low.
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Table 1.9 - Arming Mode Switch Positions

Arming Mode Physical Signals
Switch Position Position Activated
Selective Gate Left GDL, EAEL

Al 1B
Gate Delay Center GDL
Synchronous Right SWL
Window
A&B

14.143 The synchronous window position is
used to select a portion of a waveform to analyze.
The synchronous window is only used with the
time interval average function or auto trigger and
causes the counter to see only the part of the input
signal bracketed by the control waveform. This is
accomplished by keeping the synchronizer in the
preset state, and by disabling the inputs to the auto
trigger latches whenever the external control state
is low.
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Figure 1.27 - Gate Control Simplified Logic Diagram
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1.4.14.4 In the selective gate position, the gate
delay local (GDL) signal and the external arm
enable local (EAEL) signal are set low through the
rear panel arming mode switch. GDL is inverted
through the gate delay NAND gate and again
through the inverter to enable the gate delay NOR
gate. The gate delay (GDY) signal can then be con-
trolled by an external signal applied to the GATE
CONTROL input. The rising edge of the external
signal causes the input transistor to conduct and
produces a high TTL-level signal on external arm
(EA). An inverted ECL-level holds GDY high and
keeps the stop flip-flop in the reset position. The
falling edge of the external gate control input sig-
nal will lift the GDY reset condition of the stop
flip-tlop and allow the gate to close.

1.4.14.5 In the synchronous window position,
SWL is set low by the switch or SWR is set low by
the remote interface (Model 9514 only). This
allows the external control gate to pass through to
the auto-trigger latches. The auto trigger latches are
enabled whenever the ATE signal is high. The syn-
chronizer is also enabled by the same signal.

1.4.15 Reset Logic

1.4.15.1 The reset logic initializes conditions in
the counter. A simplified logic diagram of the reset
logic is shown in figure 1.28. The reset logic gener-
ates the CLEAR signal to clear the accumulator,
generates the DRES signal to load zeros into the
display, and sets all nines in the time base counter.
The RESET signal has three sources:

1. Power on reset — POR

RESET SWITCH — RES

S

3. FUNCTION-N/RESOLUTION switches —

14.15.2 POWER ON RESET

1.4.15.2.1 When power is initially applied to the
counter, the +5 volts slowly charges capacitor C1
keeping NAND gate U4 input from reaching the
triggering threshold until other logic has had a
chance to stabilize. NAND gate U4 and inverter
U15 form a Schmitt trigger circuit so that the
slowly rising input will not cause oscillations
throughout the counter. The Schmitt trigger output
remains low until the input reaches the threshold.
While UlS pin 2 is low, the RESET signal at TP3
is high. Since RMT is also high, the data reset
(DRES) signal is low. DRES generates the LOAD
signal to load zeros into the display. The Schmitt
trigger output also holds NAND gate U27A output
high which is inverted in U27B and reinverted
through U27C. At test point TP6, CLEAR is pro-
duced to clear the accumulator.

1.4.15.2.2 As the Schmitt trigger reaches the
triggering threshold, the output at Ul5 pin feeds
back to the input and causes U4 to cross the
threshold rapidly and eliminate the possibility of
oscillations. The Schmitt trigger is also used to
cause the logic to be reset when changing the
setting of the FUNCTION and N/RESOLUTION
switches.

1.4.15.3 RESET SWITCH

1.4.15.3.1 The
functions:

RESET switch performs three

1. Generate the reset signal — RES.
2. Generate the lamp test signal ~1T.

3. Send the return to local control signal RTL
to the interface (Model 9514 only).

POR
RMT o
RESET (RES) DATA RESET DRES N
POWER ON ‘ . v
CLEAR (POR) | U l

TP3

—AAN

SAMPLE RATE/HOLD (SPR)

i

DISPLAY
TIMEOUT

UPDATE

MAIN LOGIC CLEAR FROM GPiB (MLCL)

U278 Erm
}E}”—EM
U27A

CLEAR

TPE

Figure 1.28 - Reset Logic Simplified Diagram
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1.4.15.3.2 When the RESET switch is pressed,
RES is generated through U4. RES fires the Schmitt
trigger and sets RESET high through inverter U15.
The RESET switch has the same effect as the
power-on signal. Holding the RESET switch,
grounds the lamp test signal LT and lights all of the
segments of the display.

1.4.153.3 If the counter is in remote control,
pressing the RESET switch generates the request
for return to local control (RTL). RTL returns
control of the counter to front panel switches if
the microprocessor has not been instructed to
ignore such requests.

1.4.16 Update

1.4.16.1 The UPDATE signal is initiated by the
stop signal of the measurement gate. A simplified
diagram of the update circuit is shown in fig-
ure 1.29. The update signal loads the contents of
the accumulator into the display and starts the
display timeout circuit to display the measurement
data long enough to be read by the user. At the
end of the display timeout the CLEAR signal is
generated and a new measurement cycle is started.
See figure 1.29. )

1.4.16.2 When the stop flip-flop Q-output is in-
verted through transistor inverter Q10, the 50
microsecond one shot multivibrator fires and gen-
erates the UPDATE signal at test point TP10.
UPDATE clears the arm flip-flop through U33 and
U25 and resets the start flip-flop through U32. The
START signal is inverted through U49 to reset the

stop flip-flop and set the Q-output high again.
UPDATE would be a very short pulse if not
stretched to 50 microseconds by the one-shot
multivibrator. Inverted through NAND gate Ul3,
UPDATE is again inverted through NOR gate Ul1
to produce LOAD. LOAD is applied to the LS7031
counter to load data from the accumulator to the
display. UPDATE is also applied to the display
timeout circuit and the data ready flip-flop. See
figure 1.30. The time constant of the SAMPLE
RATE/HOLD potentiometer on the front panel,
resistor R90, and capacitor C45 determines the
length of time that each measurement is displayed.
The measurement gate cycle timing diagram is
shown in figure 1.31. The output signal of the
display timeout circuit goes to the reset logic to
generate the CLEAR signal. When UPDATE sets
the data ready flip-flop, the Q-output is set low to
generate the data ready signal (DRDY) to the GPIB
(Model 9514).

1.4.17 TIA Synchronizer

1.4.17.1 The TIA sychronizer circuit enables the
averaging the +1 count uncertainty of a time inter-
val measurement over a decadic number of time
intervals to achieve resolutions greater than 100 ns
with repetive signals. Shown in the simplified dia-
gram of figure 1.32, the TIA synchronizer is
mainly impleted in ECL logic. The number of time
intervals averaged is determined by feeding the
signal A—>B into the time base generator and its
output used to control the main measurement gate.

FROM ARM

START

STOP [ !

ARMING ——¥
LOGIC

ARM FF START FF

u33

u32

T TP10
4’

STOP FF

—* |
—poite

|

|
R112
LONEOT L % ﬁ

¥
&

TO DISPLAY
TIMEOUT AND

UPDATE DATA READY FF

3

o
D
m
L

vl LOAD

TO LS7031
1O > COUNTER

Figure 1.29 - Update Simplified Logic Diagram
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1.4.17.2 The A—B signal is also used, in fre-
quency measurement modes, to enable the first
divide by ten counter U45 in the timebase circuitry
and thus synchronize the start of the gate with the
input signal. When the counter is armed, ARM will
go low allowing U36 to be clocked low by the in-
put signal. If the frequency mode is FA, the signal
fa will cause A—~B to go low and U45 (timebase)
will be enabled until the end of the gate. If the
frequency mode is FC, control signal B11 will let
10 MHz through U48A to clock U36A, provided
that CARM, from the RF board, indicates that
there is a signal present at the FC input. In_the
FB mode, B12 is set high, keeping the signal A>B
low at all times and thereby allowing the gate to
“free run” independently of the input signal.

1.4.17.3 In the TIA mode B10,B11 and B12 will
be low while B15 will be high. After the counter is
armed (ARM low), a rising edge from the start
channel (fa) will clock a low level through U36A,
and thus A—~>B will also be set low. On the next
rising edge of fr, the 10 MHz reference signal, a low
level will be clocked through U36B and the oscilla-
tor clock pulses will be allowed through U39A,
though they are not accumulated since the mea-
surement gate has not opened yet. At the receipt
of a stop pulse, a low level is clocked through
U38A and after the next rising edge of the 10 MHz

reference U38B will be clocked low. The net result
will be that gate U39A will close and flip-flops
U36A and U38A will be preset and after one more
clock cycle U36B and U38B will also have a high
logic level at their Q outputs. A>B will have re-
turned to a high logic level and in doing so, the
measurement gate will open, allowing the accumu-
lator to count the pulses generated by U39A
during the following 10 time intervals. The steps
described above will repeat for the following
10 time intervals. At the end of the tenth interval,
the rising edge of A—B will close the measurement
gate and the accumulated count will be present in
the accumulator.

1.4.18 Marker Out

1.4.18.1 The MARKER OUT signal on the rear
panel is derived from the fa and fb signal from the
signal conditioners. Signals fa and fb are translated
from the ECL logic levels to TTL logic levels in dif-
ferentially paired transistor circuits. See figure 1.34.
The TTL signals are used to clock D-type flip-flops.
The first flip-flop is clocked by fa and a high logic
level is clocked through the Q-output to the second
flip-flop D-input. The Q-output is supplied to the
rear panel MARKER OUT connector. The second
flip-flop is clocked by fb and the output used to
reset the first flip-flop and set the MARKER OUT
signal high again.
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Figure 1.34 - Marker Out Simplified Diagram
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Figure 1.35 - A»uto Trigger Block Diagram

1.4.19 Auto Trigger

1.4.19.1 The auto trigger circuit, in conjunction
with the microprocessor and digital-to-analog logic,
determines the amplitude of the incoming mea-
surement signal and automatically sets the trigger-
ing level to an optimum point. The measurement
signal is tapped at the accumulator input select
logic and applied to a fast (ECL) latch and a slow
(TTL) latch. See figure 1.35. The fast (ECL) latch
generates a signal crossing (SXL) signal if the mea-
surement signal crosses the trigger level and the
slow (TTL) latch generates a signal level (SLV)
signal if the measurement signal is greater than the
trigger level. As shown in figure 1.36, the fast latch
is comprised of NOR gate U52, flip-flop U35, and
transistor Q12. The slow latch is comprised of
transistor Q19 and NOR gate U47.

1.4.19.2 When the auto trigger circuit is enabled
by a high level on ATE, the measurement signal of
fa or fb selected by the microprocessor clocks a
low level to the Q-output. Q12 turns on and a low
SXL signal is sent to the microprocessor indicating
that the input signal crossed the trigger level. The
measurement signal is also translated to a TTL level
signal through Q19, gated through U47 and sets

SLV low if the measurement signal is greater than
the trigger level. SXL and SLV are monitored by
the microprocessor and the input attenuators and
trigger level are set accordingly.

1.4.19.3 In the synchronous window mode of
operation the auto trigger enable signal ATE re-
mains low during pulses to be ignored and enables
the auto trigger circuit for others. As shown in fig-
ure 1.37, only those pulses occurring when ATE is
high can be seen at the signal level output.

1.4.20 512 MHz Direct Count RF Option

1.4.20.1 The 512 MHz direct count RF board
automatically adjusts the amplitude of the chan-
nel C input signal to provide a suitable level for the
remaining circuitry, divides the input signal fre-
quency by ten, and generates a high, CARM logic
signal when an input of the correct frequency range
and of sufficient amplitude is applied to the chan-
nel C input connector. The RF board diagram,
shown in figure 1.38, consists of a clipper, RF
amplifier, counter, detector, and gate buffer.

1-37



CLEAR

ATE

faOR b

Figure 1.36 - Auro Trigger Simplified Diagram

ATE
SLV U
SXL -

Figure 1.37 - Auto Trigger Timing Diagram

1-38
Scans by ArtekMedia => 2010




Scans by Artekmedia => 2010

GATE

CHANNEL C >-§¢
pr -V

CLIPPER +V

Ll

t

L

&

AMPLIFIER

>

I

DETECTOR

LAY

C ARM

GATE BUFFER

RESET

?+5.2V

CHANNEL C COUNTER

1
: = 2
DIVIDE
BY 10 4
COUNTER 8
CARRY

TO
ACCUMULATOR

Figure 1.38 - 512 MHz RF Board Simplified Diagram

1-39



AMPLIFIER C ARM
NE 4 R
CHANNEL C CLIPPER AND DETECTOR >
CLIPPER
4 LSD
DIVIDE-BY- DIVIDE-BY- TO
4 COUNTER 10 COUNTER 2ND LSD ACCUMULATOR
GATE GATE VOLTAGE TIME BASE +4
BUFFER TRANSLATOR hd
CRES

Figure 1.39-1.25 GHz RF Board Functional Block Diagram

1.4.20.2 The 512 MHz direct count RF board
accepts signals between 50 and 512 MHz at
amplitudes between 15 millivoits and 1 volt
through the channel C input on the front panel.
The channel C input is terminated in 50 ohms.
The measurement signal is applied to a clipper
circuit to limit the input to approximately 1 volt.
The clipper is made up of a Schottky diode bridge
in series with the signal and two diodes to shunt
excess current and limit the signal to last stage of
the amplifier. The amplifier circuit consists of
three cascaded hybrid transistor amplifiers. The
amplified output drives both the detector circuit
and the channel C counter.

1.4.20.3 The detector generates the TTL logic
level signal CARM indicating that the input signal
to channel C is large enough to be reliably counted.
The divide-by-10 counter divides the amplified
signal and produces four lines of BCD data repre-
senting the least significant digit. The carry output
of the counter becomes the input to the second
least significant digit. The four lines of BCD
data and the carry output are applied to the
accumulator.

1.4.20.4 The channel C counter is a high fre-
quency counter capable of operating past 500
MHz. The counter divides the frequency output of
the amplifier by a factor of 10. The input to the
counter is controlled by the GATE signal. Scaling
is required to reduce the input frequency to a level
compatible with the accumulator counter circuit.
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1.4.21 1.25 GHz Prescaled RF Option

14.21.1 The 1.25 GHz prescaled RF option
accepts signals up to 1.25 GHz at amplitudes be-
tween 30 millivolts and 1 volt through the channel
C input on the front panel. See figure 1.39. The
channel C input is terminated in 50 ohms. The
measurement signal is applied to a hybrid amplifier
which is internally protected against input signals
up to 5 Vrms. The amplified output drives both
a detector and a divide-by-four counter.

1.4.21.2 The detector generates a TTL logic level
signal CARM indicating that chaanel C has an in-
put signal large enough to be reliably counted. The
divide-by-four and divide-by-ten counters divide
the signal to frequencies compatible with the ac-
cumulator counter. The divide-by-ten counter
produces four lines of BCD data representing the
least significant digit. The carrv output of the
counter becomes the input to the second least
significant digit. The four lines of BCD data and
the carry output are applied to the accumulator.

1.4.21.3 An additional signal it required in the
1.25 GHz option that was not required in the
512 MHz option. A TTL level control signal is
required in the timebase to enable the divide-by-
four counter in that circuit to be compatible with
the 1.25 GHz option board.
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Figure 1.40 - Reference Signal Simplified Diagram

1.4.22 Reference Signal Conditioner

1.4.22.1 The 10 MHz reference signal may be
supplied from three sources, the temperature com-
pensated crystal oscillator, the optional controlled
temperature oven oscillator, or an externally sup-
plied reference signal through the rear panel REF
connector. A simplified diagram of the reference
signal circuitry is shown in figure 4.40. The inter-
nal reference signal may also be supplied to an
external user through a buffer circuit and the REF
EXT/INT switch. In the INT position the tempera-
ture controlled crystal oscillator signal or the
optional oven oscillator signal are connected direct-
ly to the 10 MHz REFERENCE SIGNAL output.
In the EXT position, an externally supplied refer-
ence signal applied to the rear panel REF connec-
tor is ac coupled to the reference signal conditioner
through the switch. The external signal is buffered,
amplified, and translated to TTL logic levels. The
reference signal conditioner output is connected
through jumper W1 back to the REF EXT/INT

switch and to the 10 MHz REFERENCE SIGNAL
output. This jumper is removed when the optional
reference multiplier board is installed in the
instrument.

1.4.23 Reference Multiplier

1.4.23.1 The reference multiplier board accepts a
1, 5, or 10 MHz external reference signal, filters
out its 10 MHz component, amplifies it to TTL
logic levels, and supplies it to the EXT REF line.
See figure 1.41. Frequencies other than 1, 5, or
10 MHz are locked out. The external signal is ac
coupled, and buffered in the preamplifier and used
to excite a high Q resonant circuit. The resonant
circuit is comprised of a 10 MHz crystal that can
be shifted slightly by the external reference signal
(+10 ppm). The 10 MHz oscillator signal is buf-
fered and amplified in the RF amplifier circuit.
The output driver circuit amplifies the signal to
TTL logic levels.

FREQUENCY

1,5, OR 10 MHZ
—_

EXT REF INPUT

SELECTIVE
PREAMPLIFIER

’\ \ 10 MHZ TTL SIGNAL
ly DRIVER >

Figure 1.41 - Reference Multiplier Simplified Diagram
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1.4.24 Power Supply

1.4.24.1 The power supply converts 100, 120,
220, or 240 Vac to the dc regulated power re-
quired by the TTL logic circuits, ECL logic circuits,
display board, GPIB, signal conditioners, and the
RF option board. The input voltage is selected by
installing the jumper board in connector J14 with
the supplied input voltage matching the jumper
board edge installed in the connector. The fan
is connected to the 120 Volt winding of the
transformer and is unaffected by the input voltage
selection. A simplified diagram of the power sup-
ply is shown in figure 1.42. Two rectifiers are
connected to the two secondary windings of the

transformer. The +5V rectifier supplies approxi-
mately 10 volts unregulated to the 7-segment
LED’s on the display board and to the regulator on
the GPIB board. In addition, the +5V rectifier
supplies the +5.2V regulator and +5V regulator.
The +5.2V regulator provides power to the ECL
logic circuits and signal conditioners. The +5V
regulator provides power to the TTL logic circuits.
The bipolar rectifier supplies a positive and a
negative voltage to the +15V regulator and the
—12V regulator respectively. The +15V and —12V
regulators provide power to the signal conditioners,
the digital-to-analog converter, and the RF option
board.

]
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Figure 1.42 - Simplified Power Supply Diagram
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1.4.25 Programming Interface (Model 9514 Only)

1.4.25.1 The 9514 Counter/Timer is configured
for operation in a system through an interface
compliant with the IEEE 488-1975 standard. For
an introductory discussion of the above mentioned
standard and how it applies to the Model 9514, see
section of this manual. The Model 9514 has a dif-
ferent switch board from the Model 9510 and, in
addition, it contains two extra board assemblies
and a rotating fan on the rear panel. Physically, the
two additional boards mount on a horizontal plane
above the mother board and connect to it through
the switch board in the front panel, and through
three ribbon cables. Since signal conditioning for
A and B inputs takes place on the interface assem-
bly (GPIB board), the buffered input signals are
routed to the main logic through the two coaxial
cables. .

1.4.25.2 A functional block diagram of the instru-
ment is shown in figure 1.43. The diagram is divided
into four major areas for the purpose of discussion;
(1) Input Signal Buffers and Digital to Analog Con-
verters (DAC), (2) Microprocessor, (3) General
Purpose Interface Bus (GPIB) logic, (4) Counter
Main Logic Inputs and Control.

1.4.25.3 The input signal buffers contain the in-
put attenuators, which are selected by means of
relays, circuits for implementing DC/AC coupling
and 5082 input impedance, and unity-gain low
output impedance drivers. When in remote or in
auto trigger mode, the trigger levels are set by a
dual 9-bit binary Digital to Analog Converter
(DAC). Each channel of the DAC is composed of a
monolithic 8bit DAC with an additional bit im-
plemented in discrete circuitry.

1.4.25.4 The microprocessor used in the 9514 is
an 8-bit MC6802 with 128 bytes of internal RAM.
The program memory is stored in a Read-Only-
Memory (ROM) and it sequences the microproces-
sor in a pre-determined way which accomplishes
control of the instrument and operation of the
interface. Communication with logic circuitry
outside the processor is accomplished by decoding
the address lines to produce strobe pulses which
actuate latches if an output operation is to be per-
formed or tri-state input switches if in the case of
input operations.

1.4.25.5 The GPIB logic consists of bi-directional
buffers for the IEEE 488-1975 Bus, tri-state
drivers to input information to the processor and
latches to output information onto the bus.

1.4.25.6 The Counter Main Logic inputs and con-
trol is composed of tri-state input switches and
latches (for 1/O operations from the processor).
Control of the main logic board is accomplished via
the output latches. The status of the counter is
transmitted to the processor through the tri-state
input switches.

1.5 PROGRAMMING INTERFACE DETAILED
CIRCUIT DESCRIPTION

1.5.1 Input Signal Buffers and DAC

1.5.1.1 Refer to the schematic IEEE 488-1975
Interface, sheets 4 and 5, on pages and

for the following discussion. The input buffers
consist of coupling and attenuation circuitry
switched by relays and two-stage unity gain buffers.
Table lists the control signals for the input and
their effect on the relays. The unity gain buffers
consist of a FET in the common drain configuration
followed by a bipolar transistor in the common
collector configuration, forming an low-output-
impedance driver. In order to compensate for
offset voltages and drift, identical paths are fol-
lowed by the input signal and the trigger level of
each input channel. Protection to the input FET is
provided by diode clamp circuitry. Assume that
the input signal to channel A is much greater than
the allowed over-range of 300%. Diode CR19 at
the gate of Q8A will conduct, effectively clamping
the voltage at this point to the voltage of zener
diode CR13 (3.3V). In the case of large negative
voltages diode CR2 will accomplish the same
clamping function. Current through the diodes is
limited by resistors R28 and R29. The diode clamp
of channel B operates the same as channel A. Selec-
tion of trigger level source is accomplished through
U13, an analog FET switch. Whenever the instru-
ment is in remote operation or if the auto-trigger
mode is selected, the trigger levels will be taken
from the output of the digital to analog converter;
otherwise, the trigger levels are derived from the
front panel trigger level potentiometers.
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1.5.1.2 Figure 1.43 shows the schematic of the
digital to analog converters for the Model 9514
counter. Each channel contains a 9-bit shift register
which receives binary coded information in a bit-
serial format (LSB first) and transforms it into a
9-bit parallel word that defines the trigger level for
that channel. The LSB of the DAC is equal to a
12.5 mV increment. Table 1.10 shows the range of
the DAC and its binary limits.

Table 1.10 - Binary Coding of DAC QOutput
(Voltage Resolution is 12.5 mV)

Binary Word DAC Level
00060006001 -3.1875 volts
100000000 0.00 volts
111111111 +3.1875 volts

1.5.1.3 The 9 bit DAC is composed of a mono-
lithic 8-bit digital-to-analog converter (DAC) and a
current source which forms the 9th bit (MSB) stage.
Integrated circuit U10 acts as a current sink con-
trolled by its binary input from U9. When the
binary input equals zero, no current is sunk by
U10. Conversely, when the input word is all ones, a
current of approximately 2 mA is drawn by U10-4.
Flip-flop U8, one transistor of Ull and Q6 form
the most significant bit of the digital to analog con-
verter. When US8-9 is low, current source Q6 is
turned on, providing approximately 2 mA of cur-
rent. This current splits in two parts. One portion
enters pin 4 of U10, its magnitude being controlled
by the binary word present in U9, and the rest is
transformed into a voltage by a transimpedance
amplifier formed by U7 and Q5. The gain of this
amplifier is equal to the negative of the value of
R23. The DAC for channel B trigger level works in
a similar manner to channel A.

1.5.1.4 A stable reference for both channels is
provided by utilizing one of the transistors in array
U1l with its emitter-base junction reversed biased
into a breakdown mode. Temperature compensa-
tion is accomplished by placing two forward biased
base-emitter junctions in series. Unity gain ampli-
fier U7 acts as a buffer and its output serves as a
voltage reference for U10, U3, Q6 and Q3. The
bases of current source transistors Q3 and Q6 are
fixed to a voltage derived from the reference volt-
age by the unity-gain amplifier comprising Q2
and Q4.

1.5.2 Microprocessor

1.5.2.1 Figure 1.44 shows a simplified block dia-
gram of the microprocessor section and associated
circuitry. Upon the application of power, the
microprocessor’s reset input remains low for the
time that it takes capacitor C70 to charge up to the
threshold of the reset input. At that time, the
microprocessor receives program information from
U22 and executes a predetermined sequence of
steps. The clock for the microprocessor (uP) is
derived from the instrument’s 10 MHz reference
through a divide-by-three circuit. The clock for the
display scan circuitry (U9 on main logic board)
derives its clock by dividing the enable output of
the uP by 32, and thus synchronizing the scan fre-
quency of the display to the execution cycle of
the uP.

1.5.2.2 The requirements of the IEEE 488-1975
are such two of the control lines of the interface
bus, IFC and REN, must produce a response from
the instrument within 100 usec. In order to meet
this requirement, these two lines are brought to
the interrupt inputs of the uP. Whenever IFC is
asserted or the processor interrupts whatever
sequence it is executing and proceeds to clear the
interface within 100 microseconds. If REN was de-
asserted the instrument goes into local mode
within 100 microseconds.

1.5.2.3 The processor transmits and receives data
by sending control signals via the 1/O strobe gen-
erator. To acquire input data the processor sends
data strobes to tri-state switches which momen-
tarily connect the processor bus to either the
counter main logic or to the GPIB bus. To transmit
information to the counter main logic or over the
GPIB bus, the processor transmits signals via the
IO Strobe generator to latches which in turn
apply the processor output data to the GPIB or
counter logic.

1.6.3 Main Logic Input and Control

1.3.3.1 The Main Logic Input and Control cir-
cuitry will be partitioned into three sections for
the purposes of the following discussion; (1) Status
and Measurement Data Input, (2) Main Logic Con-
trol Circuitry, and (3) Auto Trigger Logic.
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Figure 1.44 - Microprocessor Simplified Block Diagram

1.53.2 STATUS AND MEASUREMENT DATA
INPUT

1.5.3.2.1 Figure 1.45 shows a simplified schema-
tic of the Status and Measurement Data Input
switches. The processor receives the status of the
instrument by sending a strobe signal to the input
tri-state switches. Upon receipt of the strobe, the
FUNCTION AND RANGE coded information is
placed on the processor data bus. Table 1.11 shows
the binary code corresponding to each function
and range.

1.5.3.2.2 To receive measurement data, the proc-
essor monitors the DATA READY line. Whenever
this line goes low, it indicates that the accumulator
contains valid measurement data. The data is pre-
sented to the uP with the first eight least signifi-
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cant digits time-multiplexed on lines STA through
STD, the ninth digit on lines D9A through D9D
and the overflow signal on the line labeled OFF.

1.5.3.2.3 In order to de-multiplex the first eight
digits, a pulse is sent to the multiplexing circuit
(SCNR signal) which causes the display scan to
start at the 8th most significant digit. At the same
time, the signal SCNR clears U40, which provides
the clock for the display multiplexers, ensuring
that a new data digit will be presented to the uP
every 38 usec. The control program for the proces-
sor causes each digit to be read at the proper time.
The ninth digit code and the overflow signals are
simply transmitted to the processor without the
above timing considerations since they are valid
whenever DATA REA is low.



Scans by Artekmedia => 2010

STD
STC
sTB

STA
INPUT
TRI-STATE

SWITCHES 8 TO uP DATA BUS

>

D9D

Y

DaC
D9B ——— y O

D9A

OF

DATA READY

FROM INPUT
I/OSTROBE — ___ ______ ISTROBE
GENERATOR

u40

2 +16 SCAN
FB CLEAR TO DISPLAY
N - MULTIPLEXER

FA

FC

FD———————

RA

RB
—CLK

RC
PART OF

u23

FROM INPUT
I/OSTROBE — I STROBE
GENERATOR

833 kHz (02) ‘
FROM uP ENABLE OUTPUT OUTPUT

STROBE

FROM /0
STROBE GENERATOR

Figure 1.45 - Status and Measurement Data Input Simplified Schematic Diagram

1-47



Table 1.11 - Function and Range Coding

Code Code
Function FD FC FB FA N/RESOL RC RB RA
FA 0 0 0 0 0/1 MHz 0 0 0
FC 0 0 0 1 1/0.1 MHz 0 0 1
R B/A 0 0 1 0 2/10 kHz 0 1 0
R C/A 0 0 1 1 3/1 kHz 0 I 1
P 0 1 0 0 4/0.1 kHz 1 0 0
TI 0 I 0 1 5/10 Hz 1 0 1
PA 0 | 1 0 6/1 Hz 1 1 0
TIA 0 1 1 1 7/0.1 Hz 1 1 1
FB 1 0 0 0
C/A-B | 0 0 1
TOT 1 0 1 0
AUT A 1 1 1 0
Used during auto-trigger search only.
AUTB 1 1 1 1
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1.5.3.3 MAIN LOGIC CONTROL CIRCUITRY

1.5.3.3.1 Figure 1.46 shows a simplified diagram

of the Main Logic Control Circuitry. Function,
resolution and external arming mode are pro-
grammed by the processor by shifting the control
signals into a nine-bit shift register under control of
the I/O strobe generator. Notice that actual control
of these lines does not take place if RMT isin a
high state, since the tri-state drivers will be dis-
abled. RMT will be set low by the processor when
commanded to go into remote by the controller or
if an auto trigger command is detected from the
front panel switches.

1.5.3.3.2 The input signal conditioners and atten-
uators are programmed by the processor through a
second 9-bit shift register under control of the 1/O
strobe generator. Full control of the input signal
conditioners and attenuators takes place when the
external controller commands the instrument_into
its remote mode. At this point in-time, both RMT
and CNF will go to a low level and the tri-state
drivers will be enabled.

1.5.3.3.3 In the auto trigger mode, it is desired
that coupling, slope and input configuration be

controlled by the front panel. In this case, CNF
will remain high, and the signal AUTA or AUTB
will cause the attenuator and trigger level to be
controlled by the processor. The trigger level mul-
tiplexer inputs are the front panel potentiometers
and the DAC, and it selects one of these sources as
the trigger level control. When the instrument is in
remote or auto trigger mode the DAC controls the
trigger level; otherwise the front panel potentiom-
eter is selected.

1.5.3.3.3 A hex latch is used for programming of
gating modes. CNF controls the tri-state drivers for
the input signal conditioners. The signal UPDR
causes the accumulator’s contents to be latched
and displayed. Under certain conditions the exter-
nal controller may desire a partial accumulation of
counts during a measurement. Since the processor
obtains the measurement data from the display
latches, the need arises to be able to transfer the
accumulator’s count into the display even though
the measurement may not have ended. A negative
going pulse on UPDR will cause this transfer. To
clear the counter, the processor issues a negative
going pulse MLCL through a one-shot multi-
vibrator.

149



0s-1

N — oo -
GPIB
o0
<}
[a]
T a o
sta2z2z ,9c= & | TOPROCESSOR
3%$235&cs8 INTERRUPT
_ » { iNPUTS
8
oUTPUT INPUT TRI-STATE
LATCHES SWITCHES
DO1-DO7 N HREN
LRFDO
HIFC
HSRQ R .
LRFDI
6 END 1/0 BOARD
u2s8 GPIB BUFFERS LDACI
r— U1, U2, U3, U4
HDAVI
ussc PB_HRAVO U34,U35 8
U3s, Uat >
* DI1-DI7 7 w7
— = — — / bl
11 LDACO ADDRESS TON
u27,U28 U258 SWITCHES >
38 !
u3s, U o S 1 -
AD1 - ADS s
7
P BIDRECTIONAL BUS
FROM  #PE y 12 LDEN
uP / / u19 HATN
8 8 |
L 8 ACC RTL
U25A
LSRQ ,
—4p o}— —_—
OuTPUT | LISTEN
FROM i/0 STROBE TO FRONT
STROBE cK
TALK PANEL
GENERATOR
RMT
FROM I/0 ’
STROBE
GENERATOR
FROM
COUNTER RTL INPUT STROBE
MAIN
LOGIC

Scans by ArtekMedia => 2010

Figure 1.46 - Main Logic Control Circuitry Simplified Diagram
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Table 1.12 - Main Logic Control Signals

Mnemonic

Description

AUTA

AUTB

RMT

CNF

SWDC

FA through FD

RA through RC

TEST

DCA, DCB

PSA, PSB
AlA

A2A

Al1B

A2B

Signal from front panel switchboard. When low it indicates that user has
switched channel A attenuator switch into its auto position, disabling
front panel control of attenuator relays and trigger level. Processor con-
trols attenuator and trigger level by means of A1A and A2A and DAC.
Same as above for channel B. A1B and A2B control attenuator.

Low when unit is in remote or if it is executing a peak search (auto
trigger).

If instrument is in remote, signal will be low allowing processor control of
coupling, slope and input configuration (COM/SEP/TEST). If an auto
trigger peak search is in progress, or if unit is in local, this signal will
remain high.

Inverted version of CNF. When high it disables front panel switches SEP/
COM/TEST and +/-, DC/AC for both channels.

Function program lines. See Table 1.11 - Function and Range Coding.
Resolution program lines. See Table 1.11 - Function and Range Coding.

When low, the input signal conditioners are disabled and the 10 MHz
reference is applied to the counter circuitry.

DC coupling control signal for channels A and B respectively. When low,
DC coupling is commanded.

Active low positive slope control signal for channels A and B respectively.

Attenuator control for channel A.

AlA A2A Range
1 1 1
1 0 10
1 100

Attenuator control for channel B.

AlB A2B Range
1 1 1
1 0 10
1 100

Low going pulse approximately 150 usec long. It clears all measurement
logic and the DATA READY signal. Unless external arming is used, it
arms counter for new measurement.
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Table 1.12 - Main Logic Control Signals continued

Mnemonic

Description

control.

local control.

GDR Gate delay control. When in remote, a low level on this line programs the
gate delay mode. This line is always high when counter is under local

SWR Synchronous window control. When in remote, a low level on this line
programs the synchronous window mode. This line is always high when
counter is under local control.

EAER External arm control. When in remote, a low level on this line programs
the external arming mode. This line is always high when counter is under

UPDR Display latch update control. A low going pulse on this line causes the
display to latch whatever measurement is present on the accumulator. It
is used to transmit to the controller readings “on the fly”.

1.5.3.4 AUTO TRIGGER LOGIC

1.5.3.4.1 Refer to figure 1.47 for the following
discussion. Whenever the front panel range switches
for channels A and B are set to the auto trigger
mode position the signals AUTA and AUTB will
be low respectively. If the auto trigger pushbutton
for channel A is pressed, the de-bounce flip-flops
will send a signal to the input hi-state switches.
The processor detects auto trigger commands by
periodically enabling the tri-state switches. If a
switch closure is detected, the processor will
bring RMT low while leaving CNF high and send
the function code corresponding to Auto Trigger
channel A or B to the main logic board.

1.5.3.4.2 The peaks of the input signal are de-
tected by a successive approximation technique.
The lines SXL and SLVT give an indication to the
processor of the position of the trigger level with
respect to the input signal. If the trigger level
crosses the input signal SXL will go to a low level.
In the event that the input signal does not cross the
trigger level, SLVL in conjunction with knowledge
of the programmed slope for the channel under
consideration will indicate to the processor whether
the trigger level is more positive or negative than
the peaks or valley of the input signal.
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1.5.3.4.3 The processor must wait at least one full
period of the input signal before it can assume that
the trigger level will not be crossed by the input
waveform. Since the frequency of input signal can
be near zero, a time limit must be set. A one-shot
multivibrator is used for this purpose. Each time
the trigger level is set, the one-shot flip flop is
started, and the processor waits until the multivi-
brator times out to read SXL and SVLV. The state
of these lines is used to generate a new trigger level,
and SXL is cleared by MLCL to start a new cycle.
This process is continued until the desired peak is
found. Once SXL goes low indicating a signal cross-
ing it is not necessary to wait any longer, so SXL
is brought to the clear input of the one-shot multi-
vibrator, causing to time-out.

1.5.3.4.4 The use of an external device allows the
use of the same software module for different wait
times. The Model 9514 auto trigger algorithm is
specified to work with signals down to a frequency
of 400 Hz. If a lower operating frequency is de-
sired, the timing elements of the one-shot multi-
vibrator may be changed accordingly.



Scans by Artekmedia => 2010

AUTO DE-BOUNCE
TRIGGER LATCHES
PUSHBUTTON
SWITCHES
AUTA
['o SUSUR—
s1
4P DATA BUS
INPUT
AUTB — o ] TRI-STATE
o] SWITCHES
s2
SLVL
SXL
AUTO TRIGGER
ONE SHOT | TME WINDOW
FROM 1/0 STROBE s
GENERATOR —
Q .
CLEAR DF

FROM 1/0 STROBE GENERATOR

]

Figure 1.47 - Auto Trigger Logic

Table 1.13 - Auto Trigger Logic Signals

Mnemonic Description
AUTA Signals from front panel switches. A low on these signals indicates that the
AUTB auto trigger mode is selected for channel A or B respectively.
SXL Latched signal from main logic board. A low indicates that the trigger level
set by the DAC has been crossed at least once by the input waveform.
SXL is cleared by the processor by issuing a negative pulse on MLCL.
SLVL

Signal from the output of the input comparator. The following table
describes the conditions that affect SLVL.

Condition of Trigger Level Slope SLVL
+ 0
Trigger level > Peak of Input Signal
- 1
: + 1
Trigger level < Valley of Input Signal
- 0
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1.5.4 General Purpose Interface Bus Logic

1.54.1 The GPIB logic is illustrated in 1.48. As
shown in the illustration this logic comprises the
output latches, the input/output board GPIB
buffers and the input tri-state switches. The out-
put latches control the flow of information be-
tween the microprocessor by directional bus and
the I/O board. In addition the output latches pro-
vide the drive signals for the front panel GPIB
status annunciators. The following discussion as-
sumes that the reader is familiar with the IEEE488-
1975 standard. For a simplified description of the
interface standard refer to the operator’s manual.

1.5.4.2 As previously discussed the microproces-
sor transmits data by generating an output strobe
which causes the latches to set to the information
contained on the microprocessor data bus. To read
information in from the GPIB via the I/O board
and GPIB buffers the microprocessor sends an
input strobe to the tri-state switches and the in-
formation from the 1/O board is applied to the
bi-directional microprocessor data bus. Table 1.15
lists GPIB logic signals.

1.5.4.3 The I/O board includes the address selec-
tion switches used for assigning the counter a GPIB
address. The TALK ONLY mode is also selected by
means of a switch on the I/O board. Instructions
for assignment of bus address are included in the
Model 9500 Operating Manual.

Table 1.14 - Status of Handshake Control Lines
in the Idle Mode

Control Line State
HDAVO Low
LDACO Low
LRFDO Low
END Low
ACC High
LDEN High

1.54.4 OPERATING MODES

1.54.4.1 As a bus member the Model 9514 has
3 basic operating modes. These are (1) acceptor,
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(2) source and (3) idle. The instrument initializes
into the idle mode when power is applied. In this
mode, the Model 9514 Counter is periodically
monitoring the ATN line. Table 1.14 lists the state
of the handshake control lines in the idle mode.

1.5.4.4.2 The acceptor mode is entered whenever
ATN is asserted by the controller. The interface
standard requires that the instrument enters the
acceptor mode within 200 usec after ATN is as-
serted. Figure 1.49 shows the sequence followed
when the counter enters the accept mode. Notice
that ACC allows HATN to force the handshake
lines (as seen by the system controller) to enter the
Acceptor Ready State within a few gate delays.
The processor will then have time to detect the
pressure of the ATN signal. In order to proceed to
accept characters from the interface, the processor
changes the input lines to U25 from the idle state
to the Acceptor Ready State and sets ACC low,
thus gaining direct control of the bus handshake
lines. Assume that the system controller proceeds
to send the instrument’s listen address through the
bus. The Model 9514 will accept it and in doing so
it will become a listener.,

1.54.4.3 After the system controller has finished
sending universal commands to all the instruments,
it will have designated one talker and one or several
listeners, the 9514 counter being one of them, and
it will proceed to remove ATN. At this point the
9514 counter will remain in its acceptor mode and
will continue to receive characters from the bus,
These characters will be interpreted as device com-
mands as opposed to universal commands which
are accepted when ATN is low. All instruments not
addressed by the controller will enter their idle
state when ATN is removed.

1.54.4.4 The source mode is entered whenever
ATN is high and the 9514 counter has been ad-
dressed as a talker. Figure 1.50 shows the timing of
pertinent signals in the source mode. It is assumed
that the 9514 counter is sending the last byte of
measurement data (EDI assorted) before the con-
troller asserts ATN and proceeds to untalk the
counter. Notice that ACC is set high during the
source mode allowing ATN to force the 9514 into
its Acceptor Ready State as seen by the controller.
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Table 1.15 - GPIB Logic Signals

Mnemonic Description

HATN Inverted version of ATN. Its high state indicates that ATN was asserted by
controller.

HDAVO Set high by processor in the source mode to signal that there is data present
on the GPIB. Remains low during idle or acceptor mode.

LRFDO Set high by processor to indicate that it is not ready to receive data from the
GPIB. Remains low during idle or source mode.

LDACO Set high by processor to indicate that it has not accepted data from the
GPIB. Remains low during idie or source mode.

END Set high by processor in the source mode to indicate end of transmission.
Line set high during the handshake of last character.

LDEN Set low to enable the buffers for transmitting data onto the GPIB.

DOI1 - DO7 Data output lines from the processor to GPIB. Data is not placed on the GPIB
until the buffers are enabled by LDEN.

ACC Set high by processor in the source and idle modes. It allows ATN to place
bus in the acceptor mode (as seen from the outside) within 200 nsec as re-
quired by the IEEE 488-1975 standard. Once the processor detects that ATN
has been asserted, it proceeds to accept characters after setting ACC low.

HSRQ Set high by processor to indicate to the controiler of the GPIB that the 9514
Counter requires service.

LSRQ Inverted version of HSRQ to light SRQ LED on front panel.

LISTEN Signal to front panel to indicate LISTEN mode.

TALK Signal to front panel to indicate TALK mode.

RMT Signal to front panel and main logic of counter to indicate REMOTE opera-
tion (i.e. front panel control inactive).

DI1 - DI7 Inverted version of data lines DIO1 - DIO7 on the GPIB.

HREN Inverted version of REN on the GPIB.

HIFC Inverted version of 1FC on the GPIB.

LRFDI Inverted version of NRFD on the GPIB.

HDAVI Inverted version of DAV on the GPIB.

LDAC Inverted version of NDAC of the GPIB.

AD1 - ADS Signals from address switch. They indicate the user’s selection of address
for the counter. Presented in inverted logic to the processor. A closure to
ground (switch “on’’) indicates a logic one.

TON Talk only signal from back panel DIP switch. When low (switch “‘on™

indicates that interface must go into source mode.
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SECTION 2

MAINTENANCE

2.1 INTRODUCTION

2.1.1 This section contains the information neces-
sary to check the calibration, perform calibration
adjustments, and to troubleshoot the Series 9500
Counter/Timer in case of malfunction. The calibra-

tion checks are also used for receiving inspection or

specification validation purposes.

2.1.2 This section is divided into three major sub-
sections: (1) Calibration Checks, (2) Calibration
Adjustment and (3) Troubleshooting Performance
Tests. The troubleshooting performance tests are
divided by function and are designed to enable
isolation of a malfunction to a replaceable module,
subassembly, or an individual component or circuit.

2.2 CALIBRATION CHECKS

2.2.1 This subsection of the Maintenance section
contains instructions and reference information
for checking the calibration of the Series 9500
Counter/Timer. The instructions are presented in
tabular form and are organized by instrument
function. In addition, the test setup, input, and
control settings are provided for each step in the

procedure. The test equipment required for calibra-
tion is listed in table 2.1. The calibration checks
are listed in table 2.2.

2.2.2 The following steps must be performed be-
fore the calibration procedure is started.

a.  Check line voltage.

b. Verify that proper voltage and fuse rating
have been chosen for the instrument. If the
instrument is equipped with an optional
reference oscillator, check the option
power supply line selector.

¢. Connect the power cord to the line. Set the
power switch (PWR) to ON and provide
1/2 hour for temperature stabilization.

d. Refer to the operating manuals provided
with the calibration equipment to be used
and provide appropriate warmup time as
required.

e. Review the calibration procedure and
verify that all necessary equipment and
hardware are assembled.



Table 2.1 - Required Equipment

NOTE

Minimum use specifications are the principal parameters required for performance of the calibration
and are included to assist in the selection of alternate equipment, Satisfactory performance of alter-
nate items shall be verified prior to use. All applicable equipment must bear evidence of current
calibration.

Item

Minimum
Use Specification

Calibration
Equipment

Frequency Standard

1 MHz, 5 MHz or 10 MHz

2. Oscilloscope 100 MHz Bandwidth Tektronix 454
3. Voltmeter 4-digit accuracy, 10 MQ2 Data 4200
or greater input resistance
4. Signal Generator 100 Hz — 100 MHz HP651B
1V adjustable HP8654A
5. Signal Generator 100 MHz — 512 MHz HP8654A
6. Square Wave Generator SOV PP @10 kHz Tektronix 105
7. Alignment Tool Blade (non-metallic) General Cement 9300
8. BNC T-Connector
9. Sampling Voltmeter 0—-125GHz HP3406
10. Pulse Generator 8 ns pulse width Datapulse 112 or 110B or
Systron-Donner 114A
11. Three cables with
BNC connectors
12. 50-82 BNC Termination
13. Sweep Oscillator 50MHz — 1.25 GHz HP8620A with
HP8622A RF plug-in
14. Attenuator 1.25 GHz HP 8495A
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Table 2.2 - Calibration Checks

Input and Control Function Ilustration Performance
Setting Tested Reference Standard
Press and hold RESET switch. Digit and All eights and decimal points

decimal point
display LED

displayed.

FUNCTION: FA Annunciators MHz
N/RESOLUTION: 0
N/RESOLUTION: 4 Annunciators kHz
N/RESOLUTION: 6 Annunciators Hz
FUNCTION: P Annunciators us
N/RESOLUTION: 0
N/RESOLUTION: 2 Annunciators ms
N/RESOLUTION: 4 Annunciators sec
FUNCTION: PA Annunciators ns
N/RESOLUTION: 6
FUNCTION: FA
N/RESOLUTION: 100 Hz
RANGE: 1
TEST/COM/SEP: COM
SAMPLE RATE: Maximum CCW
without setting to HOLD
INPUT CONTROLS:
A B

Slope + -

AC/DC AC AC

Trigger Level PRE- PRE-

SET SET

Apply a 25 mVrms, 1 MHz signal INPUT A 1000.0 kHz
to INPUT A. Sensitivity
Adjust the input signal to 30 MHz, INPUT A 30 000.0 kHz
50 mVrms. Sensitivity
Adjust the input signal to INPUT A 100 000.0 kHz
100 Mhz, 100 mVrms. Sensitivity
Apply a 25 millivolt, 1 MHz INPUT B 1000.0 kHz
signal to INPUT B. Sensitivity
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Table 2.2 - Calibration Checks continued

Input and Control
Setting

Function
Tested

Illustration
Reference

Performance
Standard

Adjust the input signal to
30 MHz, 50 mVrms

INPUT B
Sensitivity

30 000.0 kHz

Adjust the input signal to
100 MHz, 100 mVrms

INPUT B

100 000.0 kHz

If the 512 MHz Direct Count
Option (41) is installed in chan-
nel C, apply a 15 millivolt,

50 MHz signal to INPUT C.
FUNCTION: Fc

N/RESOLUTION: | MHz

50 MHz

Adjust the input frequency to
512 MHz

512 MHz

If the 1.25 GHz Option (42)
is installed in channel C, apply
a 30 millivolt, 50 MHz signal
to INPUT C.

FUNCTION: Fc

N/RESOLUTION: 1 MHz

50 MHz

Using the sweep oscillator and
attenuator, apply a —17 dBm,
1.25 GHz signal to INPUT C.

Measure the input signal with

the sampling voltmeter.

1250 MHz

If the Analog Trigger Level
output option is installed,
connect a DC voltmeter between
the GND connector and the A
connector on the rear panel.
Rotate the INPUT A trigger
level control from fully CW to
fully CCW without setting to

the PRESET position.

Analog
Trigger
Output A

Greater than +3 volts at CW
end and more negative than
—3 volts at the CCW end.

Connect the voltmeter between
the GND connector and the B
connector on the rear panel.
Rotate the INPUT B trigger
level control from fully CW to
fully CCW without setting to
the PRESET position.

Greater than +3 volts at CW
end and more negative than
—3 volts at the CCW end.
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Table 2.2 - Calibration Checks continued
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Input and Control Function [llustration Performance
Setting Tested Reference Standard

If the Analog Trigger Option is

not installed perform the follow-

ing procedure:

Loosen the four captive screws

and lift off the top cover of the

counter.

Connect a DC voltmeter between Figure 2.1 Greater than +3 volts.

TP2 (GND) and E6 for the for 9510

Model 9514 counter and be-

tween TP5 on mother board Figure 2.2

(ground) and E3 on switch for 9514

board for Model 9510. Rotate

the INPUT A and INPUT B

trigger level controls fully CW.

Move the voltmeter high lead Figure 2.1 Greater than +3 volts.

to E5 (9514) or ES (9510) for 9510

Figure 2.2
for 9514

Rotate the trigger level controls Figure 2.1 More negative than —3 volts.

fully CCW without setting them for 9510

to PRESET. .

Figure 2.2

for 9514
Move the voltmeter high lead to Figure 2.1 More negative than —3 volts.
Eé6. for 9510

Figure 2.2

for 9514

FUNCTION: TOT Totalize

TEST/COM/SEP: TEST

INPUT A Trigger Level: PRESET

INPUT B Trigger Level: PRESET

Press the START switch Verify that the counter is
counting.

Press the STOP switch Verify that the counter stops
counting and displays the
accumulated count.

Press the START switch and Overflow The OF (overflow) indicator

allow the counter to run for should light.

more than 100 seconds.
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Table 2.2 - Calibration Checks continued

Input and Control Function Ilustration Performance
Setting Tested Reference Standard
FUNCTION: P Period 0.1 us
N/RESOLUTION: 0
FUNCTION: PA Period 100 ns
N/RESOLUTION: 2 Average
FUNCTION: B/A Ratio of B 1.00
N/RESOLUTION: 2 to A
If 512 Direct Count RF board
is installed:
FUNCTION: C/A Ratio of C
TEST/COM/SEP: COM to A
Apply a 50 millivolts, 100 MHz
signal to INPUT C.
Apply a 1 KHz signal to 100 000.0
INPUT A.
FUNCTION: C/A—~B Counts of C 50 000.0
in the interval
from A to B
FUNCTION: TI Time 5.0 usec
N/RESOLUTION: 0 Interval
TEST/COM/SEP: COM
INPUT CONTROLS:
A B
Slope + —
AC/DC AC AC
Trigger Level PRE- PRE-
SET SET
Apply a 100 kHz signal 1 Vrms
signal to INPUT A.
FUNCTION: TIA Time 5000.0 nsec
N/RESOLUTION: 3 Interval
Average
FUNCTION: Fg
N/RESOLUTION: 5
Using an oscilloscope, monitor GATE OUT 100 ms

the GATE OUT signal on the
rear panel.

TTL positive going pulse
equal to the width of the
measurement gate.
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Table 2.2 - Calibration Checks continued

Input and Control Function [Mlustration Performance
Setting Tested Reference Standard
FUNCTION: TI MARKER
ouT
TEST/COM/SEP: COM
RANGE: 1
INPUT CONTROLS:
A B
Slope + —
AC/DC AC AC
Trigger Level PRE- PRE-
SET SET
Apply a 1 kHz signal to INPUT .5 ms negative going signal
A and monitor the MARKER
OUT signal on the rear panel. L=
Monitor the REF signal on the 10 MHz reference signal.
rear panel.
FUNCTION: FA Internal
Reference
N/RESOLUTION: 7
Frequency

TEST/COM/SEP: COM

INPUT CONTROLS:
A B
Slope + —
AC/DC DC DC
Trigger Level PRE- PRE-
SET  SET

Connect a 1 MHz frequency
standard to INPUT A.

The difference between the
internal reference oscillator
and the 1 MHz frequency
standard can be determined
by the following equation:

Internal Oscillator Fre-
quency = 10 (2,000,000.0 —
counter display)

Some examples of various
counter readings and the fre-
quency difference that is
indicated are shown as
follows:




Table 2.2 - Calibration Checks continued

Input and Control Function [lustration Performance
Setting Tested Reference Standard
Counter Internal
Display Reference Osc.

999 995.0 Hz [10,000.050 kHz
999 997.5 Hz |10,000.075 kHz
1000 000.0 Hz [ 10,000.000 kHz
1000 002.5 Hz |9,999.975 kHz
1000 005.0 Hz |9,999.950 kHz

FUNCTION: FA

TEST/COM/SEP: TEST

N/RESOLUTION: 5

REF INT/EXT: EXT

(Rear Panel)

Apply a 10 MHz external refer- External 10000.00 kHz

ence standard to the REF Reference

connector on the rear panel. Frequency

If the Reference Multiplier

option is installed, 1, 5, or 10

MHz may be used.

FUNCTION: FA Gate Figure 2.3

Delay

N/RESOLUTION: 3
TEST/COM/SEP: TEST

GATE DELAY: AI |B (Left)
(Rear Panel)

Connect a cable between the
oscilloscope B+ GATE connector
and the rear panel GATE CON-
TROL connector. Connect a
cable between the oscilloscope
CH A input and GATE OUT on
the rear panel.

Set oscilloscope controls as
follows:

HORIZ DISPLAY: AINTEN
DURING B

B SWEEP MODE: B STARTS
AFTER DELAY TIME
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Table 2.2 - Calibration Checks continued

Input and Control Function HNlustration Performance
Setting Tested Reference Standard
DELAYED SWEEP: 50 us
A TIME/DIV: 1 ms
A SWEEP MODE: NORM
TRIGGER
SLOPE: +
Adjust the DELAY TIME Waveform 1
MULTIPLIER to set the inten-
sified portion of the trace on
the falling edge of the waveform.
Waveform 2
When the intensified trace is
on the falling edge of the
GATE signal, the measure-
ment gate closing is delayed
by 1 ms. Counter displays
20.000 MHz.
FUNCTION: TI Selective
Gate
A
GATE DELAY: _] B
TEST/COM/SEP: COM
N/RESOLUTION: 0
INPUT CONTROLS:
A B
Slope + —
AC/DC AC BC
Trigger Level PRE- PRE-
SET SET
Connect the pulse generator Figure 2.4

pulse output connector to
INPUT A on the counter and
channel 1 on the oscilloscope
using a BNC T-connector.

Connect the pulse génerator
sync out to the oscilloscope
external trigger.

Connect the counter GATE
CONTROL to the oscilloscope
B+ GATE connector.




Table 2.2 - Calibration Checks continued

Input and Control Function [lustration Performance
Setting Tested Reference Standard

Set the pulse generator as
follows:

Rep Rate: ~170 Hz
Pulse Mode: double
Delay: =1 ms

Width: =1 ms
Amplitude: 2 volts
Pulse Polarity: +
Gate Mode: non-gated

Set the oscilloscope as follows:

HORIZ DISPLAY: A INTEN Waveform 3
DURING B

B SWEEP MODE: B STARTS Counter displays the time
AFTER DELAY TIME between channel A trigger

and channel B trigger.
DELAYED SWEEP: .2 us

A SWEEP MODE: NORM
TRIGGER

EXT TRIG: + SLOPE

Adjust the oscilloscope DELAY Waveform 4
TIME MULTIPLIER to encircle
the pulse with the intensified

trace.
A&B Synchronous Waveform 5
Window
GATE DELAY: _J—l._ Counter displays the time
N/RESOLUTION: 1 interval covered by the
intensified trace in wave-
FUNCTION: TIA form .
Adjust the DELAY TIME
MULTIPLIER to encircle the
pulse with the intensified trace.
Adjust the DELAY TIME Waveform 6
MULTIPLIER as shown in
waveform 6. No counter reading.
If the rear panel input option is Rear Panel Verify frequency on display.
installed, connect a 300 milli- Inputs
volt input signal to FA, FB, and
FC in turn.
2-10
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Figure 2.1 - Trigger Level Control Measurement Locations
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Figure 2.2 - Trigger Level Control Measurement Location
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SERIES 9500

OSCILLOSCOPE

+B
GATE GATE GATE
OUT CONTROL
O O C(lsA
REAR PANEL
Figure 2.3 - Gate Delay Test Setup
SERIES 9500 OSCILLOSCOPE
TIMER/COUNTER +B PULSE GENERATOR
GATE
GATE GATE o
OUT CONTROL
Q EXT SYNC PULSE
CHA TRIG ouT ouTt
REAR O
INPUT PANEL Q
A
FRONT
PANEL
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Figure 2.4 - Selective Gate Test Setup
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2.2.3 GPIB Assembly Calibration Check

2.2.3.1 In order to perform operational and cali-
bration checks on the GPIB assembly of the Model
9514 counter/timer a controller is needed to exer-
cise the various circuits and control functions. In
the following paragraphs the HP9825A calibrator
with the advanced programming and extended I/O
options was used. A listing of the programs is pro-
vided along with a description of their function.

2.2.4 DAC Calibration Check

2.2.4.1 If the instrument is equipped with the
analog trigger level output option, the DAC output
may be measured at the rear terminals marked A,
B, and ¢y . These terminals are located by the left
upper corner of the back of the instrument, close
to the MARKER OUT BNC. If the analog trigger
level output option is not installed, remove the top

cover of the instrument. The trigger level for chan-
nel A may be measured at test point “E6”’, while
channel B trigger level is present at test point “ES5”’.

2.2.4.2 To check calibration of the digital-to-
analog converter for channel A execute the pro-
gram lines on the HP9825A calculator as indicated
on table and measure test points E6 and ES5
with respect to ground (TP2).

Voltage Measurements
E5 to GND,
E6 to GND

Program Line

wrt 700,
“LA+300 LB +300”

+3.00 volts + 12.5 mV

wrt 700, -3.00volts +12.5 mV

“LA-300 LB-300"

2-144
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Figure 2.4A4 - Universal Command Test
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e

B: dim HAF[28]»
F 2] CF 26D
ODflz6]

10 wrt 7VEB."ECZF
e

20 rds (YRB1+H

21 1f A#ZiRrt
"STRTUS BYTE
ERRORSRE-CZ2-FBS
"YEt e

4: red VHOH

56 1f A#leVimrt
"MERSUREMEHNT
OATA EREORIES
C2sFa" '

£ for I=8 to 7

v "R kchar I+
481 +0%

2 owrt TAG.0%

Q9 red VHHAE
H: A$l1s.11]1+BE%
10 AF013+15]1=+C%
S o wallBFI2ESN
ualilCEl=2C

12: if le-8+18t1
-E#8iatao "REERE"
14: i{ S—-1-C#a5

at o FEF

151 1u+ z

16y "EER":ipRprt
"RES. SETTIHG
OF DHETH QuT
ERFEORE"sfizt R

178 rnexst 1
18y end
#*19116

DEVICE COMMANDS TEST

N/RESOLUTION Test

The program shown on the left checks the pro-
gramming of the N/RESOLUTION modes of the
instrument. No input signals are needed since the
internal 10 MHz signal is used throughout the pro-
gram. In case of an error a message is printed,
followed by the command(s) that failed to produce
the expected response from the instrument.

Figure 2.4B - Device Commands Test

2-14C




[an]

ot

nn rT'] nu

| K

H
L

il
G

C0 = e iln
-n

1

N
=

E
!
i
i

b e e

[y I S-S SO Y (I A )

dim AFILZETD S
FL201.C0x8026]
po oS f 1t 9
ert UIE OFPTIO
41 ITHETAHL

EO"
Prt TERN
B

rrt TFE

—
i
e

m
[ax]
[

OHTIHUE™

ent B
Efl[1s1]+E%
corp Bl +EE
1f BF="4"»
*HY AR 2

H+H
"EFBCZ"+RAF
azb "FR"
if BE#le?s
. "ERE"
"FEG4T+RE
azkp "FE"
if B#lsato

o4 am am uw
[}

"ERR"

ted "F4GE"+AF
17: aszh "FR"
13 1f E#le-73
ato "ERRE"

FUNCTION COMMANDS TEST

i —
DX ]
Y] H
- e T
L e
(o}
4
-n
el

Zit if B#le-7i
sto "ERR”

22t UFEGATAAE

23t azkb "FR

Dt if B#leTd
2to TERR

2S5t CFiFYUAE

ZE: o azkh PR

2Tt if B=Aiato
"ERF

4bUL1LHHLE

-+

=0 In

|3 e <X ¥ B B BV RO ¥

“FRT

_n o

"xHE

"FE"
abz (FoB-
sato "ERR”
Ga"+AE
=k "FRE"
BE=+T
1f abs IF T-
“I}.Esatu "ERRE"
v1f A=dsato

[

N ]

-n
-]

o]
!

4H: azk "FE'

41: B=2C

420 1f abk=zIlC-
leglszledyato
"EPP”

430 "F. '|_-|“""'H-'f

44: 3azb "FE"

45 11' x‘lLu-lv I'E-I:'Ié
H S o I -

o "ERRE”

ot e mm

F
3
4 "FI"+AE
47: aszk "FPR"
457 1F absd )‘E.—r'-:'ﬁ-
T~ ||+T||
ato "ERET
431 "Z2"itend
SE:O"FRETIWrt
THHsHE
21 red THBSE
520 ret
53' "EEE" iRt

EFFHF ‘Rrt HES
dzp "LHAST COMMA
MO : "sHE

240 end
#2446

The program shown above executes a test of all measurement functions. Be-
fore running the program, the following signals must be connected to the

instrument.

Channel A:
Channel C (Option 41):

1 kHz, sine wave, 1 Vrms

100 MHz, sine wave, 50 mVrms

The program will step the instrument through all its functions. In case of an
error message is printed followed by the command(s) that failed to produce

the expected response.

Figure 2.4C - Function Commands Test
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2.3 CALIBRATION ADJUSTMENTS.

2.3.1 Test setup and adjustment instructions are
presented in this subsection. If performance of the
calibration checks indicate the need for adjustment,
perform the appropriate adjustment procedure.
Like the calibration checks, the adjustment proce-
dures are organized by instrument function. This

. section covers the calibration of the Dana Series
9500 Timer/Counter and is designed to return the
instrument to its published specification for indefi-
nite periods of time. The procedure consists of
applying known input levels and adjusting the ap-
propriate component for the indicated value. A list
of equipment required to perform the calibration
procedure is provided in table 2.1.

2.3.2 Disassembly of the instrument case is as
follows:

a. Place instrument on a flat level surface
with the bail extended towards the back of
the instrument.

b. Disconnect the power cable and loosen the
captive screws on the top cover.

2.3.3 The following steps are performed prior to
making any adjustments to the instrument.

a.  Check the line voltage requirements stamped
on the serial tag located on the back of the
instrument and insure that the available
power source is the same. Connect the in-
strument to the line and set the power
switch to ON. Allow at least 30 minutes
for the instrument to temperature stabilize.

b. Refer to the operating manuals provided
with the test equipment to be used and
provide appropriate warmup time.

WARNING

Removal of covers exposes potentially lethal
voltages. Avoid contact with internal AC
primary circuits when instrument is connected
to the AC line.

2.3.4 The calibration points are located on the
main logic board and the GPIB board (9514 only).

2.3.5 The order of adjustment has been deter-
mined to produce the least interaction between
adjustments. For best results, the procedure should
be followed as presented.

2.3.6 Signal Conditioners
2.3.6.1 SENSITIVITY

a. Preset the operating controls as follows:

FUNCTION: FA
N/RESOLUTION: 1 Hz
TEST/COM/SEP: SEP

RANGE: X1
INPUT CONTROLS:
A B
Slope + —
AC/DC DC DC

Trigger Level PRESET PRESET

SAMPLE RATE: Maximum CCW
without setting to
HOLD.

b. Apply a 1V RMS, 100 Hz signal to the
channel A input connector and verify a
reading of 100 Hz.

¢. Reduce input voltage until no gating
occurs.

d. Toggle the channel A slope switch between
+ and — and adjust potentiometer RI8
(9510) or R64 (9514) for proper display in
both + and — slope with the least amount
of input signal.

e. Select FB and common mode. Set input to
IV RMS and verify a counter display of
100 Hz.

f.  Reduce input voltage until no gating
occurs.

g.  Toggle the channel B slope switch between

+ and — and adjust potentiometer RS

(9510) or R65 (9514) on channel B signal

conditioner for a proper display in both +

and — slope with the least amount of input
signal.
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Figure 2.5 - Marker Hookup

2.3.6.2 HYSTERESIS COMPENSATION

c.  Toggle the channel A slope switch between
+ and — and adjust potentiometer R54 on
the main logic board for the same trigger
levels at both positions of the slope switch.

d. Adjust RI&8 (9510) or R64 (9514) for a
trigger point of zero volts.

e.  Set Channel A trigger level control slightly
CW from center but not eough to inhibit
gating. Set channel B trigger level to
PRESET.

f.  Toggle the channel B slope switch between

a. Preset the operating controls as follows: + and - and adjust potentiometer R85 on
the main logic board for the same trigger
FUNCTION: TI levels at both positions of the slope switch.
N/RE TION: .
/RESOLU > g.  Adjust R5 (9510) or R65 (9514) for a
TEST/COM/SEP: COM trigger point of zero volts.
RANGE: X1 h.  Set the FUNCTION switch to A/B and the
_ N/RESOLUTION switch to 6. Set the
INPUT CONTROLS: trigger level on channel A and channel B
A B to PRESET.
Slope * - i.  Apply a 100 mV RMS., 100 MHz signal to
AC/DC DC DC the channel A input connector and verify
Trigger Level PRESET Slightly CCW a counter display of 1.000000.
but not enough
to inhibit 2.3.7 Internal Reference
gating
2.3.7.1 There are three internal reference oscilla-
b. Apply a 100 Hz @ .3V P.P. signal to the tors available for the Series 9500. (See table 2.3.)
channel A input and the oscilloscope ver-
tical input; connect the marker output on 2.3.7.2 The calibration adjustment for the stand-
the back of the counter to the oscilloscope ard oscillator is a single variable capacitor adjust-
Z axis (see figure 2.5). ment, accessible at the rear panel (OSC ADJ). The
Table 2.3 - Internal Reference Oscillators
Temperature
Oscillator Aging Rate Stability Stability
Standard <3x10" /mo. <5x107 <1x10"7 with 10%
0°C to +50°C line V variation
Option 22 <1x107/day <5x107 <2x10 with 10%
0°C to +50°C line V variation
Option 24 <1x10710/day <5x107 <2x10™ with 10%
0°C to +50°C line V variation
2-16
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options have two adjustments (COARSE and b.
FINE), accessible at the rear panel.

2.3.7.3 REFERENCE OSCILLATOR FRE-
QUENCY CHECK

c.
a.  Select the following control settings:
FUNCTION Fa
N/RESOLUTION 7
CHANNEL A
Slope +
AC/DC DC
Trigger Level PRESET
SEP/TEST/COM COM
b. Connect the 1 MHz frequency standard to
the channel A input.
c. The difference between the internal refer-
ence oscillator and the 1 MHz frequency
standard can be determined by the follow-
ing equation:
Internal Oscillator Frequency =
10x(2,000,000.0 - Counter Reading).
d. Some examples of various counter readings
and the frequency difference that is indi-
cated are shown below: d.
Counter Internal €.
Display Reference Osc.
999 994 .0 Hz 10,000.650 kHz
999 997.5 Hz 10,000.075 kHz
1000 000.0 Hz 10,000.000 kHz £
1000 002.5 Hz 9,999.975 kHz
1000 005.0 Hz 9,999.950 kHz
g.

2.3.7.4 ADJUSTMENT PROCEDURE

a. Connect the 1 MHz 1V RMS frequency
standard to the vertical input of the oscil-
loscope.

Connect the REF signal from the rear
panel of the counter to the external trigger
of the oscilloscope.

Set the oscilloscope controls as follows:

TRIGGER
SLOPE: +
COUPLING: AC
SOURCE: EXT
SWEEP MODE
NORM
TRIGGER
SWEEP: 0.05 uS
CHANNEL
INPUT: AC
volts/div Depends on ampli-
tude of frequency
standard
TRIGGER
LEVEL: center of mechan-
ical span

Adjust the scope’s trigger level for a trace
display of the frequency standard output.

If the instrument is equipped with the
standard reference oscillator, adjust OSC
ADIJ for an oscilloscope display that is as
stationary as possible (does not drift to the
left or right).

If the instrument is equipped with option
22 or 24 high stability reference oscillator,
remove the protective cover in the back
panel. Using the two exposed controls, per-
form the procedure outlined in step e.

To determine the drift rate of the cali-
brated instrument, measure the time it
takes the oscilloscope pattern to drift 5
divisions on the oscilloscope. The oscillo-
scope drift can be determined from figure
2.6.
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Name Suggested Type

1. Longnose pliers —

e8]

Soldering iron 35 watt

3. Solder Rosin Core

4. Solder remover Solda Pult

Figure 2.6 - Oscillator Drift
2.3.8 512 MHz RF Option
2.3.8.1 SENSITIVITY

a. Select the following control settings:
FUNCTION: Fc
N/RESOLUTION: 100 Hz

b. Connect a 520 MHz signal from a signal
generator or sweep oscillator to the
Channel C input and set the signal level to
less than 5 mV RMS.

¢.  Remove the instrument top cover and set
pot R15 on the 512 MHz RF board to its
full ccw position.

d. Increase the signal level until the displayed
frequency is stable.

e. Slowly turn RI15 clockwise until the
counter stops gating.

2.3.9 Maintenance Disassembly

2.3.9.1 Always disconnect the power cord from
the instrument when disassembling beyond the
calibration stage or when boards are to be removed.
Power may be restored to the instrument with
boards removed for troubleshooting purposes with-
out damage to the instrument. Also remove power
before inserting boards.

2.3.9.1.1 Tools Required. Besides a phillips screw-
driver the following tools may be required depend-
ing on what is to be disassembled.

2.3.9.1.2 When reassembling the instrument after
maintenance check for correct position of all inter-
connecting cables and plugs. Location and orienta-
tion of each connector may be verified on the PC
board silkscreen or on the appropriate assembly
drawing.

2-18
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2.3.9.2 REPLACING FRONT PANEL LEDs

a. Lay the counter on its side. Loosen the
four captive corner screws on the bottom
cover and remove cover. Repeat the process
on the top cover.

b. Remove the four button head phillips
screws holding the front panel to the
bottom frame.

c. Remove the four button head phillips
screws holding the front panel to the top
frame.

d. Remove all front knobs and on 9510 unplug
P6 and P7 from mother board.

e. Press front panel assembly out from case.

t.  Remove 4 phillips screws mounting display
board to front panel and separate. LED
devices are unsoldered for removal.

2.3.10 Board Revision

2.3.10.1 Every effort is made to keep the manual
concurrent with the instrument despite changes to
the design, which are an inevitable adjunct of the
manufacturing process. The manual is updated and
periodically reprinted throughout the year. In be-
tween printings, Addendums and Errata Sheets are
added to the manual if required to implement the
reprinted copy.

2.3.10.2 Any design change is accompanied by an
updating of a board revision. Such change could be
as simple as a revised hole size or as complex as
major modifications of the circuitry. The revision
of a board is indicated by the letter preceding the
assembly number on the board; the revision of the
assembly drawing in Section 6 or on an Errata
Sheet is indicated by the letter following the
assembly number, located below the drawing.
Comparing the revision letters can indicate how
closely the drawing corresponds to the board.
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2.4 TROUBLESHOOTING PERFORMANCE
TESTS

2.4.1 This section contains the troubleshooting
performance tests. The performance tests are de-
signed to isolate a malfunction to a replaceable
module or component. In some cases where the
circuit is complex, the test is designed to isolate
the malfunction to a functional area of the board.

2.4.2 The performance tests are organized by in-
strument function. A “singlethread” diagram is
provided for each of the performance tests. These
diagrams show the primary signal path through the
instrument for the individual function of the
instrument.

2.4.3 The performance tests contain test setup
instructions, step by step instructions for monitor-
ing the circuit under test and performance stand-
ards in the form of voltage levels or oscilloscope
waveforms. In addition the tests are fully illustrated
by either the “‘singlethread’ diagrams or schematics
which illustrate the test point location within the
circuit under test. For ease in locating the physical
test point within the instrument, pictorial drawings
are provided on pages facing the schematic.

2.4.4 Test points called out in the performance
tests may be actual physical test points provided as
convenience test points or they may simply be
circuit locations such as the end of a resistor or the
emitter of a transistor. In either case the test points
appear in the performance test tables as black
squares or diamonds. These “flags’ also appear on
the corresponding schematic and on the pictorial
drawing in the Drawing section of this manual.

2.4.5 Note that the test points are numbered se-
quentially so as to start at the input of a circuit
and progress to the output. The performance
standard for each test point is shown in the table if
it is a voltage standard; the waveform standards are
provided on waveform illustration pages immedi-
ately following the performance test table. The
numbered test points refer to square black test
point flags appearing on the assembly drawing
and schematics in the Drawing Section (3). These
black square test point flags indicate voltage mea-
surement points. Similarly the alphabetic test

points refer to black diamond shaped flags

appearing on the assembly drawings and schematics.
The Alphabetic diamond flags indicate oscillo-
scope test points.

2.4.6 To apply performance tests refer to the ap-
propriate test table, perform the preliminary test
setup presented as the first few steps of the test.
When the setup is complete proceed with test and
verify that the measurement at each test point is
within tolerances called for in the performance
standard column of the test. If at any point in the
test you do not obtain the required voltage or
signal refer to the appropriate schematic to de-
termine the area of the malfunction. Resort to
conventional troubleshooting methods to identify
the faulty component or circuit. The term conven-
tional troubleshooting methods as used here means
checking individual semiconductors, resistors and
capacitors in and around the area of malfunction.

2.4.7 Performance Test Procedure

2.4.7.1 Table 2.4 contains a list of test points
located on the mother board. Corresponding to
each test point is the figure reference for the loca-
tion of each test point, the type of signal at that
test point, the signal designation, and pertinent
remarks about the signal.

2.4.7.2 Figure 2.7 shows the high and low voltage
levels of the two types of logic used in the counter.
The ECL type logic is mainly used in the measure-
ment paths of the counter where higher frequencies
are encountered. The TTL logic is mainly used in
control type circuits where the frequency is nor-
mally below 10 MHz.

2.4.7.3 Tables 2.5 through 2.6 present the unit
performance tests. Note that the tables contain
performance standards for voltage measurements
and waveforms. The tolerance required for trouble-
shooting is looser than operating tolerances because
the technician is generally looking for the presence
of the signal rather than an exact high tolerance
standard. This allows the use of a much broader
range of test equipment and also allows the use of
test equipment that is not subject to high accuracy
calibration requirements. Troubleshooting, unlike
calibration, may be done with any equipment that
is accurate to 5%.

WARNING

Removal of covers exposes potentially lethal
voltages. Avoid contact with internal AC pri-
mary circuits when instrument is connected
to the AC line.
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Table 2.4 - Mother Board Test Points
Test Figure Type Signal
Point Reference Signal Designation Remarks
1 2.11 DC ground, TTL Grounding scope or DVM
2 2.11 TTL LOAD Active low, latches 8 LS digits in
display
3 2.13 TTL RESET Clears accumulator to display and
enables counter for next cycle
4 2.8 DC ground, Input A Scope gnd for high frequency
measurements
5 2.8 DC ground, Input B Scope gnd for high frequency
measurements
6 2.13 TTL CLEAR Clears accumulator
7 2.15 DC ground, TTL
8 2.15 TTL fr 10 MHz reference signal
9 2.8 ECL fh Input B signal
10 2.13 TTL UPDATE Triggered by end of gate; loads
display and starts new cycle
Scope ground for high frequency
11 2.16 DC ground, ECL measurements
12 2.13 TTL TB Output of timebase decades
13 2.16 ECL Accumulator input (before gate)
14 2.8 ECL fa Input A signal
15 2.13 DC ground, TTL
16 2.16 ECL GATE Low when measurement gate is
open
17 2.16 DC ground
18 2.34 DC +15V
19 2.34 DC -12V
20 2.34 DC ground
21 2.34 DC +5V
22 234 DC +5.2V
2-20
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DC — 10MHz
> 24y —
DC — 100 MHz
+42V —
+3.4v _m < 0.8V e
(A) ECL () TTL

Figure 2.7 - Logic Levels

2.4.7.4 The performance tests presented in this
section are:

Signal Conditioner ............. Table 2.5
Function and Resolution

Select Logic ................ Table 2.6
Measurement Cycle Timing

(Reset Logic) ............... Table 2.7
Timebase ........... ... ... Table 2.8
Measurement Gate and

Gate Control ............... Table 2.9
Accumulator ........ .. ... ... Table 2.10
Display Logic ................ Table 2.11
TIA Synchronizer and

Marker Generator ........... Table 2.12
512 MHz RF Option . ......... Table 2.13
Reference Multiplier........... Table 2.14
Auto Trigger . . ............... Table 2.15
Power Supply ................ Table 2.16
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Table 2.5 - Signal Conditioner Performance Test

N/RESOLUTION: 4
RANGE: 1
TEST/COM/SEP: COM

INPUT CONTROLS:

A B
SLOPE:

+ —
AC/DC:

DC DC
TRIGGER LEVEL:

PRESET PRESET
APPLY A 1 VRMS,
10KHZ INPUT

SINEWAVE TO
INPUT A.

Set INPUT A slope to —

FUNCTIOr Tl
TEST/COM/SEP Test

Apply a 1 VRMS, 10KHz
sinewave to INPUT B.

— . .

FUNCTION: FB
TEST/COM/SEP: Test

| Set INPUT Bslope to +

Us-8
U17-10
U177
TP14
IVJ'37-5
U37-5

IMJ]7-3
Uli7-3
U37-3
ue6-8

U6-11
u18-7
U18-10
TP9
U37-Il‘
U37-11
U183
U18~3

137-15

hgures 78&’9

Figures 28 &‘2 9

Figures 2.8 & 2.9

Figures 28& 2.9

Waveform 2

Input and Control Signal Reference Test Hlustration Performance
Setting Nomenclature Designation Point Reference Standard
FUNCTION: F A

Waveform 1

Waveform 2

Waveform 2

Prgurea 2. 8 & 2. 9

Figures 2.8 & 2.9

rlgures 28& 79
Vigures 2.8 & "9

Figures 2.8 & 2.9
Figures 2.8 & 2.10

Figures 2.8 & 2. 10

Figures 2.8 & 2.10

Figures 2.8 & 2.10

Frgures 2.8 & 2 10

F]gures 2 8 & 7 10

Flgures 2.8& 2.10

Flgures 28 & 2.10
Figures 2.8 & 2.10

Figures 2.8 & 2.10

+ 3 4 Volts

+ 4.2 Volts

Greater than @ Volts.

—0.7 Volts

Waveform 3

Waveform 4

Waveform

Waveform

4
Waveform 2
2
2

Waveform
+ 34 Volts
+4.2 Volts

Greater than (I) Volts

— 0.7 Volts

Waveform 3
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Waveforms for Table 2.5

U5-8 SIGNAL
1 U511 TRIGGER LEVEL

INPUT A

bbbl
T

bt
ARG R RA

IV UH AT B STEN

¥

0.6

(V/DIV)

Tt

bbb ITSuE SUU AT
RASAANAREANARS RN S AR ERR RSN O RS EEE]

boddd—idd
ARRENRANS

50 uS

(S/D1V)

NOTE: ACTUAL DCOFFSET MAY VARY.

U6-8 SIGNAL
4 U6-11 TRIGGER LEVEL

(NO.)

INPUT B

WHEN IN PRESET
TRIGGER LEVEL
MUST APPEAR
THROUGH THE
MIDDLE OF THE

WAVEFORM
++ +H+ -+ - HHHHHH
A 0,5_\
(V/IDIVY . I\

bbbttt bbbt bbdadd
T T T T T T Y

Sy

q4

50 uS-

(S/DIV)

NOTE: ACTUAL DC OFFSET MAY VARY

u17-7, 10
2 U18-7, 10 TP14, TP9

ECL LOGIC

Y W
RS RARAL

LEVELS s

4
1 TP

(V/DIV)

IR FUTWE FUEWE g WU
LALAS RARERERARES «an,

50 uS

(S/DIV)

U37-3

IR

bbbt
e

ECL LOGIC
LEVELS

bbb bbbt b et
1 A SRS R A SN S ERE DRSS

V/DIV)

P
™t

4

bt
T

0.5 uS

(S/DIV)
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Figure 2.8 - Signal Conditioner Test Point Locations
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+5.2Y

SIGNAL COND A

{R” +If

Lo

R5)

as ?Q(H R2p
. B T «/w@
1; VANV J2-D
R47 ,g
>42°F

INPUT DISABLLE

TEeT

QR73 K70 é. P54
N X ;

~ =72

Je

-5

Figure 2.9 - Signal Conditioner A Schematic Test Point Locations
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SIGNAL COND B

a8 ar
S R27 | 0

/5y

>—
+5.2¢ : c35
I_f:in ~

7P26

INPUT DISABLLE

+4.2 04

TEST

u7-13 &

817

R8I < RR4
P I

S

£ _Pse

1

§.._]PR‘,

s

|

iy -

} IVEY ’5
R46 ﬁ)’, 10113 0

”Zv

VA*AN HK

FC

pe-s

Figure 2.10 - Signal Conditioner B Schematic Test Point Locations
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Table 2.6 - Function and Resolution Select Performance Test

Input and Control Signal Reference Test Illustration Performance
Setting Nomenclature Designation Point Reference Standard
FUNCTION: FA FA Ul4-8 Figures 2.11 & 2.12 (08V
N/RESOLUTION: O FB U14-6 Figures 2.11 & 2.12 ( 08V
FC | nso ‘ F1gures*2“1“1~;2—‘1_2m—ww (08 v
ED ~ uis | B [mees211&212]  (osv
BY ROM1-2 Figures 2.1 & 2.12 ) 24V
Bl o N ROM2 7 N " Figures 2’.’1H1 & 2.12 (08V
B2 o Figures 2.11 & 2.12 )24V
B3 ROM1-1 Figures 2.11 & 2.12 (08V
BS ROM.3 - |Figues 2118 22| (osv |
B6 | rom29 I Figures 2. 11 &212| {08V
B7 N iibMi# e ﬁ Figures 211 & 2.12 o (0'8_\7#
B8 | romis | @ |Fere2ne2n )24V
BO U234 Flgures211&212  (o8v
B0 U10 8 o “m . Figures 2.11 & 2.12 .-,;_2 4 Vrv o
- BlAiM _ 'ROMI- o |Figures 2.11 & 2.12 (08 V
. BR2 Ul4-4 | m Figures 2.11 & 2.12 (08V )
B14 | we | W |mee2nia2nn) 24y
BTS - ROM1-7 -, m N VI;igﬁvrreisiré.ll &2.12 Y24V
) B16 U1s-12 m Figures 2.11 & 2.12 ' (08V
- B7 | ROMl 6 = Figures 2.11 & 2.12 Cy24v |
RA » U158 ] ’ ‘Frigures‘2.-11 g212| (0.8V |
. RB vis6 | * |Faiures 2.1 & 2.12 (08V
RC UIS-10 Figures 2.11 & 2.12 . (08V
DPBI ROM2-1 | | Figures 211 & 2.12 Vl  (osv |
- DpPB2 ROM2 2 ”  |Figures 2,11 & 2. 12 o8V |
i ) BI:B4 ROM2-3 Figures 2.11 & 2.12 € 0“8 V |
. ABI ROM2-4 Figures 211& 2,12 | )24V
A Rom2s | BB |Fewes211e212|  y2av |
AB4 ROM2-6 Figures 2.11 & 2.12 )24V
N/RESOLUTION: 1 RA uIs8 Figures 2.11 & 2.12 )24V
RB uis- 6 - Fiigﬁrrébsﬁz.l‘l& 212 <0 8V "
. Re U1s-10 “  |Figures 2.11 & 2. 12 < 08V
- mDPBl ROM2—1 - F1gures211&212 ) )24V b
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Table 2.6 - Function and Resolution Select Performance Test continued

Input and Control Signal Reference Test [Hustraiion Performance

Setting Nomenclature Designation Point Reference Standard

DPB2 ROM2:2 Figures 2.11 & 2.12 (08V

DPB4 ROM2-3 Figures 2,11 & 2.12 (0.8 V

AB1 ROM2-4 Figures 211 & 2.12 )24V

AB2 ROM2-5 Figures 2.11 & 2.12 )24V

AB4 ROM2-6 Figures 2.11 & 2.12 )2.4V

N/RESOLUTION: 2 RA U15-8 Figures 2.11 & 2.12 0.8V
RB U15-6 #I8  |Figures 2.11 & 2.12 )24V

RC U15-10 Bl (Figures 2.11&2.12 08V

DPB1 ROM 2-1 I Figwes 2.11& 212 0.8V

DPB2 ROM 2-2 € |Fizwres2.11&2.12 )24V

DPB4 ROM 2-3 Figures 2.11 & 2.12 0.8V

ABI ROM 2-4 Figures 2.11 & 2.12 Y24V

AB2 ROM 2:5 Figures 2.11 & 2.12 )24V

AB4 ROM 26 Figures 2.11 & 2.12 2.4V

N/RESOLUTION: 3 RA U15-8 B |Figures 211 & 2.12 )24V
RB U15-6 Figures 2.11 & 2.12 Y24V

RC U15-10 Figures 2.11 & 2.12 0.8V

DPB1 ROM 2-1 Figures 2,11 & 2.12 )24V

DPB2 ROM 2.2 Figures 211 & 2.12 )24V

DPB4 ROM 2-3 Figures 2.11 & 2.12 {08V

AB1 ROM 2-4 B |Figures 211 & 2.12 )24V

AB2 ROM 2-5 8  Figures 2.11 & 2.12 24V

AB4 ROM 26 N [Fipures 2118 2.1 )24V

N/RESOLUTION: 4 RA U15-8 Figures 2.11 & 2.12 0.8V
RB U15-8 Figures 2.11 & 2.12 08V

RC U15-10 Figures 2.11 & 2.12 2.4V

DPBI ROM 2-1 B Fieves 2118212 )24V

DPB2 ROM 2-2 Bt Figures 2.11& 2.12 0.8V

DPB4 ROM 2.3 Figures 2.11 & 2.12 0.8V

AB1 ROM 2-4 ¥l |Figures 2.11 & 2.12 0.8V

AB2 ROM 2-5 Figures 2.11 & 2.12 )24V

AB4 ROM 2-6 Figures 2.11 & 2.12 Y24V

N/RESOLUTION: 5 RA U15-8 Figures 2.11 & 2.12 )24V
RB U156 Figures 2.11 & 2.12 0.8V
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Table 2.6 - Function and Resolution Select Performance Test continued

Input and Control Signal Reference Test Illustration Performance
Setting Nomenclature Designation Point Refcrence Standard
RC U15-10 Figures 2.11 & 2.12 Y24V
DPBI ROM 2.1 Figures 2.11 & 2.12 08V
. D2 ROM 2-2 Figures 2.11 & 2.12 y2.4 v
DPB4  ROM23 "H  |Fewes211&212| 08V |
o AB1 ROM 2-4 Figures 2.11 & 2.12 (0.8V |
Ak | RroM2s | [ |Fewes211&2.12 Y24V
AB4 ~ ROM26 B |Foes2i1&212] y24v
N/RESOLUTION: 6 RA - Uls8 Bl |Fewes2118212] (osv |
. RB ‘ U156 . |Figures 2.11 & 2.12 )24V
. RC | uls10 a Figures 2.11 & 2.12 24V
DPBI ROM 2-1 Figures 2.11 & 2.12 08V |
DPB2 |  ROM22 | Figures 2.11 & 2.12 (08V
. DPB4 ROM 2.3 7 Figures 2.11 & 2.12 08V
ABI | RoM24 | Figures 2.11& 212 | )24V |
- AR ROM25 | |Figures 211 & 2.12 08V
AB4  ROM26 | Figures 2.11 & 2.12 Y24V
N/RESOLUTION: 7 | RA U15-8 | ’ Figures 2.11 & 2.12 )24V
i RB U156 ' Figures 2.11 & 2.12 y24v
B RC | uls-10 | Figures 2.1 & 2.12 y24v |
DB roM21 | . |Fiewes211&212| )24V |
DPB2 ROM2-2 Figures 2.11 & 2.12 | ( 08V )
DPB4 ROM2:3 B Fecs2ienn (0.8
S ABI . ROM24 B Figures 2.11 & 2.12 )24V ~
AB2 ROM2:5 Figures 2.11 & 2.12 (08V
oo e 1 rows | E peesanean] )24y |
FUNCTION: FC FA U148 B ree2isn )24V
B _ e | B Fgeansan| o (08V
FC U14-10 Figres 211& 2,02  ( 08V
FD Ul44 B |21 202 (08V
B BO ROM1-2 V Figures 2.11 & 2.12 y24V |
R B1 ROM2-7 B |Foe2118212] (0sv
B2 Ul B rec2ns22| )24 v
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Table 2.6 - Function and Resolution Select Performance Test continued

Input and Control Signal Reference Test Illustration Performance
Setting Nomenclature Designation Point Reference Standard
B3 ROMI-1 B |reve21s212 (08V
BS ROM1-3 - Figures 2.11 & 2.12 )24V
B6 ROM2-9 B fewes2i18212 (08V
B7 ROM1-4 B Foes2n1s212 {08V
B8 'ROMLS L n |Figues 2118212 )24V
B9 vs4 | . Figures 211&2.12]  (08V |
B10 U10-8 B |Figues2n1a202 ) 24V
B11 ROM1-9 Figures 2.11 & 2.12 )24V
BI2 Ul4-4 Figures 2.1 & 2.12 (08V
B14 vt | W |Fgures2118212 )24V
IS ROM1.7 B [Figwes 2118212 )24V
. BI6 | ulsn2 B Figures 2.11 & 2,12 ) 24V
B17 ROM1-6 Figures 2.11 & 2.12 ) 24V
FUNCTION: RB FA ul4s "H |Feres2nis212|  (08V
N/RESOLUTION: 0 FB | U4 6 B [Frgres2112 2'.12 “ )24V Mﬂ:
FC : U4 1o~ B B Figures 2.1 & 2.12 08V
FD U144 B rige2is 212 (08 \-,”
B9 ROM1-2 Figures 2.11 & 2.12 )24V
B1 ROM2-7 ‘ﬂ Figures 2.11 &2.12 “ '>24 v o
B2 uitn | [l [Peses2na2n|  (osv
B | ROMII [ B w;:lgures 2i1&212|  d2av |
- B | “roM13 | [ |Figwes2. 1 & 2 1° >2 4“V' ]
. B6 roM29 | B i:xgu}es 21& 212 <08V |
I : A ROM14 B Feoese 71~1‘:§c5 12 08V |
B8 | romis i Figures 2.1 &2.12 0.8V
. B9 U234 - Flgures 2 11 & 2 12 | (0.8V
" BIO ul08 b Figures 2.11 &212 )24V o
B TROMI9 B Fres211e 2 12 - (08V |
. B2 | U4 B [Fsues 21182 12 | <08\} N
- B4 Sl we |Figures 2. 11 & 2 12 )2 av |
- BIS ROM1.7 B |Foues2i1& 2 12 08V |
. BI6 UIs12 |Figures 2.11 & 2.12 08V |
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Table 2.6 - Function and Resolution Select Performance Test continued

Scans by Artekmedia => 2010

Input and Control Signal Reference Test Illustration Pertormance

Setting Nomenclature Designation Point Reference Standard

B17 ROM1-6 Figures 2.11 & 2.12 )24V

RA U15-8 Figures 2.11 & 2.12 (0.8V

RB U15-6 Figures 2.11 & 2.12 (08V

RC U15-10 Figures 2.11 & 2.12 (08V

DPB1 ROM2-1 Figures 2.11 & 2.12 (0.8V

DPB2 ROM2-2 Figures 2.11 & 2.12 (08V

DPB4 ROM2-3 Figures 2.11 & 2.12 (08V

AB1 ROM2-4 Figures 2.11 & 2.12 Y24V

AB2 ROM2-5 Figures 2.11 & 2.12 )24V

AB4 ROM2-6 Figures 2.11 & 2.12 Y24V

N/RESOLUTION: 1 RA U15-8 Figures 2.11 & 2.12 )24V
RB U15-6 Figures 2.11 & 2.12 (0.8V

RC U15-10 Figures 2.11 & 2.12 (0.8V

DPB1 ROM2-1 Figures 2.11 & 2.12 Y24V

DPB2 ROM2-2 Figures 2.11 & 2.12 (08V

DPB4 ROM2-3 Figures 2.11 & 2.12 (08V

ABI ROM2-4 Figures 2.11 & 2.12 (08V

AB2 ROM2-5 Figures 2.11 & 2.12 (08V

AB4 ROM2-6 Figures 2.11 & 2.12 (08V

N/RESOLUTION: 2 RA U15-8 Figures 2.11 & 2.12 (08V
RB U15-6 Figures 2.11 & 2.12 Y24V

RC U15-10 Figures 2.11 & 2.12 (0.8V

DPBI ROM2-1 Figures 2.11 & 2.12 (08V

DPB2 ROM2-2 Figures 2.11 & 2.12 Y24V

DPB4 ROM2-3 Figures 2.11 & 2.12 (0.8V

AB1 ROM2-4 Figures 2.11 & 2.12 (0.8V

AB2 ROM2-5 Figures 2.11 & 2.12 {08V

AB4 ROM2-6 Figures 2.11 & 2.12 (0.8V

N/RESOLUTION: 3 RA U15-8 Figures 2.11 & 2.12 Y24V
RB U15-6 Figures 2.11 & 2.12 Y24V

RC U15-10 Figures 2.11 & 2.12 (0.8V

DPB1 ROM2-1 m Figures 2.11 & 2.12 y24V

| J
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Table 2.6 - Function and Resolution Select Performance Test continued

Input and Control Signal Reference Test Illustration Performance

Setting Nomenclature Designation Point Reference Standard
DPB2 ROM2-2 Figures 2.11 & 2.12 Y24V

DPB4 ROM2-3 6. Figures 2.11 & 2.12 (08V

AB1 ROM24 Figures 2.11 & 2.12 (08V

AB2 ROM2-5 2 Figures 2.11 & 2.12 08V

AB4 ROM2-6 Figures 2.11 & 2.12 (0.8V

N/RESOLUTION: 4 RA U15-8 Figures 2.11 & 2.12 (08V
RB U15-6 a Figures 2.11 & 2.12 (08V

RC U15-10 Figures 2.11 & 2.12 Y24V

DPBI1 ROM2-1 " Figures 2.11 & 2.12 (0.8V

DPB2 ROM2-2 B Fiues 2118212 (08V

DPB4 ROM2-3 Figures 2.11 & 2.12 Y24V

AB1 ROM2-4 Figures 2.11 & 2.12 (0.8V

AB2 ROM2-5 Figures 2.11 & 2.12 (0.8V

AB4 ROM2-6 Figures 2.11 & 2.12 (0.8V

N/RESOLUTION: 5 RA U15-8 n Figures 2.11 & 2.12 Y24V
RB U15-6 Figures 2.11 & 2.12 (0.8V
RC U15-10 Figures 2.11 & 2.12 Y24V

DPB1 ROM2-1 B |Figures 211 & 2.12 Y24V

DPB2 ROM2-2 Figures 2.11 & 2.12 (0.8V

DPB4 ROM2-3 Figures 2.11 & 2.12 Y24V

AB1 ROM2-4 Figures 2.11 & 2.12 (0.8V

AB2 ROM?2-5 Figures 2.11 & 2.12 (0.8V

AB4 ROM2-6 Figures 2.11 & 2.12 (08V

N/RESOLUTION: 6 RA U15-8 Figures 2.11 & 2.12 (0.8V
RB U15-6 Figures 2.11 & 2.12 Y24V

RC U15-10 Figures 2.11 & 2.12 Y24V

DPB1 ROM2-1 Figures 2.11 & 2.12 (0.8V

DPB2 ROM2-2 Figures 2.11 & 2.12 Y24V

DPB4 ROM2-3 Figures 2.11 & 2.12 Y24V

AB1 ROM?2-4 Figures 2.11 & 2.12 0.8V

AB2 ROM2-5 Figures 2.11 & 2.12 08V

AB4 ROM2-6 Figures 2.11 & 2.12 08V
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Table 2.6 - Function and Resolution Select Performance Test continued

Input and Control ’ Signal Reference Test [llustration Performance
Setting Nomenclature Designation Point Reference Standard
N/RESOLUTION: 7 RA U15-8 Figures 2.11 & 2.12 y24YV
RB U15-6 Figures 2.11 & 2.12 Y24V
RC U15-10 Figures 2.11 & 2.12 2.4V
DPB1 ROM2-1  |Figures 2.1 & 2.12  )24v
DPB2 ROM2-2 7' Figures 2.11 & 2.12 Y24V
DPB4 ROM2-3 B |Figures 2.11 & 2.12 )24V
AB1 ROM2-4 Figures 2.11 & 2.12 (08V
AB2 ROM2-5 Figures 2.11 & 2.12 (0.8V
AB4 ROM2-6 Figures 2.11 & 2.12 (08V
FUNCTION: RC FA U14-8 B [Fiues211& 212 )24V
FB U14-6 B  Feus2i1a21n2 )24V
FC U14-10 Figures 2.11 & 2.12 (08V
FD Uldd B  Fewes211&202 (08V
B¢ ROM1-2 n Figures 2.11 & 2.12 Y24V
Bl ROM2-7 n Figures 2.11 & 2.12 Y24V
B2 U11-7 Figures 2.11 & 2.12 (08V
B3 ROMI-1 B Fiores2nsa2n )24V
BS ROM1-3 B riuwes2n&212 )y 24V
B6 ROM2-9 Figures 2.11 & 2.12 (08V
B7 1 roMi4 B [Figures 2118 212 (0.8V
B8 ROM1-5 Figures 2.11 & 2.12 )24V
B9 U234 Figures 2.11 & 212 (08V
B10 U10-8 B sieues 2118512 Y24V
B11 ROM1-9 B Fiwes2118212 Y24V
B12 Ul4-4 B Fiowes2n&212 (0.8V
B14 U4-6 Figures 2.11 & 2.12 > 24V
B15 ROM1-7 M Figures 211 & 2.12 (08V
B16 U15-12 m Figures 2.11 & 2.12 (08V
B17 ROM1-6 B [Fiwes 2114212 Y 24V
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Table 2.6 - Function and Resolution Select Performance Test continued

Input and Control Signal Reference Test litustration Performance

Setting Nomenclature Designation Point Reference Standard
FUNCTION: P FA U14-8 Figures 2.11 & 2.12 {08V
N/RESOLUTION: O FB Ul4-6 Figures 2.11 & 2.12 {08V
FC U14-10 Figures 2.11 & 2.12 Y24V

FC U144 “f:‘—i-gurss 2.1 16;532 (08V

B@ ROM1-2 Figures 2.11 & 2.12| )24V

Bl ROM2-7 Figures 2.11 & 2.12 (08V

B2 U11-7 Figures 2.11 & 2.12 (08V

B3 ROM -1 Figures 2.11 &2.12 (0.8V

B5 ROM1-3 | Figures 2.11 & 2.12 Y24V

B6 ROM2-9 irF‘Lgures, 211&2.12 )24V

B7 ROM1-4 Figures T & 212 {08V

B8 ROM1-5 Figures 2 11 & 2.12 Y24V

B9 U234 Figures 2;? & 2.12 (08V

B10 U10-8 1 Fisores 2.11 & 2.12 ) 2.4V

B11l ROM1-9 Figures 2.11 &2.12 {08V

B12 U144 Figures 2 11 &2.12 (08V

B14 U4-6 Figores 201 & 2121 Y24V

B15 ROM1-7 Figures 2.11 & 2.12 (08V

B16 U15-12 Figu;‘.i 211&2.12 (08V

B17 ROM1-6 Figures 2.11 & 2.12 Y24V

RA U158 Figures 211 & 2,12 (08V

RB U15-6 EFig{t:e; 111 & 212 (08V

RC Ui5-10 TFigures 211 & 2.12 (08V

DPB1 ROM 2-1 B8 | Figures 211 & 2.12 Y24V

DPB2 ROM 2-2 Figures 5.11 & 5.12 (0.8V

DPB4 ROM 2-3 Figares 2.11 & 2.12 (08V

AB1 ROM 2-4 l_;j‘;gllz~es 2.11&2.12 (08V

AB2 ROM 2-5 78] Figures 2.11 & 2.12 )24V

AB4 ROM 2-6 ) rEigures 2.11&2.12 (0.8V
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Table 2.6 - Function and Resolution Select Performance Test continued

Input and Control Signal Reference Test [Hustration Performance
Setting Nomenclature Designation Point Reference Standard
N/RESOLUTION: 1 RA U15-8 Figures 2.11 & 2.12 )24V
RB U15-6 Figues 2.1 & 212 | 08V
RC U15-10 Figures 2.11 & 2.12 (08V
DPB1 ROM2-1 Figures 2.11 & 2.12 (0.8V
DPB2 ROM2-2 Figures 2.11 & 2.12 (08V
DPB4 ROM2-3 w_ Figures 2.11 & 2.12 (0.8V
AB1 ROM2-4 Figures 2.11 & 2.12 (0.8V
AB2 ROM2-5 Figures 2.11 & 2.12 Y24V
AB4 ROM2-6 Figures 2.11 & 2.12 (08V
N/RESOLUTION: 2 RA U15-8 Figures 2.11 & 2.12 (08V
RB Ul15-6 2 Figures 2.11 & 2.12 Y24V
RC U15-10 Figures 2.11 & 2.12 (0.8V
DPBI ROM2-1 Figures 2.11 & 2.12 {08V
DPB2 ROM2-2 R |Figures 2.11 & 2.12 Y24V
DPB4 ROM2-3 Figures 2.11 & 2.12 (08V
AB1 ROM2-4 Figures 2.11 & 2.12 Y24V
AB2 ROM2-5 Figures 2.11 8; 532 Y24V
AB4 ROM2-6 Figures 2.11 & 2.12 (08V
N/RESOLUTION: 3 RA U15-8 Figures 2.11 & 2.12 Y24V
RB U15-6 Figures 2.11 & 2.12 )24V
RC U15-10 Figures 2.11 & 2.12 (0.8V
DPB1 ROM2-1 Figures 2.11 & 2.12 2.4V
DPB2 ROM2-2 Figures 2.11 & 2.12 )24V
DPB4 ROM2-3 | “ | '}Qigﬁ}es‘é?n & 2.12 (08V
AB1 ROM2-4 _, | Figures 2.11 & ‘12| Y24V
AB2 ROM2-5 Figures 2.11 & 2.12 Y24V
AB4 ROM2:Z -ﬁ_w “l;igures 2.11 & 2.12 (08V *
N/RESOLUTION: 4 RA U15-8 Figures 2.11 & 2.12 (08V
RB U15-6 Figures 2 11 -&yz.lz (08V -
RC U15-10 Figures 2.11 & 2.12 Y24V
DPB1 ROM2-1 B |Fioures 211&2.12 Y24V
DPB2 ROM2-2 Figures 2.1 & 2.12 Y24V
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Table 2.6 - Function and Resolution Select Performance Test continued

Input and Control Signal Reference Test fliustration Performance
Setting Nomenclaturc Designation Point Reference Standard
DPB4 | ROM2-3 Figures 2.11&2.12| Y24V
AB | ROM2-4 | Figures 2114212 {08V
AB?2 ROM 2-5 | Figures 2.11 & 2.12 (08V
AB 4 ROM 2-6 Figures 2.11 & 2.12 224V
N/RESOLUTION: 5 . RA 7 UL5 - 8 Figures 2.11 & 2.12 )24V
RB Uls—- 6 Figures 2.11 & 2.12 (0.8VW o
. RC uis - 10 Figwes 211&2.02| )24V
DPBI | ROM2-1 | Figures 211& 212 (08V
DPB 2 i ROM2-2 Figures 2.11 & 2.12 Y24V
DPB 4 ROM 2.3 Fiues 2118212 (08Y
AB 1 ROM2-4 Figures 2.11 & 2.12 (0.8V
AB2 ~ROM2-5 | Figures 2.11 & 2.12 (0.8V
- ~_AB4 ] ROM2-6 Figures 2.11 & 2.12 y24V
N/RESOLUTION: 6 RA _uUis- 8 i Figures 211 & 2.12 Y24V
RB Uls 6 ' Figures 2.11 & 2.12 2.4V
RC 7 | 7171715”- i’) I Figures 2.11 & 2.12 {08V
DPB 1 ROM2-1 i “H &2]2 o ) 24V
DPB 2 ROM 2-2 Pigures 2.11 & 2.12 (08V
DPB 4 ROM 2 -3 | Fiaures 211 & 2.12 {08V
. AB1 ROM 2 -4 Figurss 201 & 2.12) {08V |
AB2 RoMz-s R Fewe2ll&202p (08Y
aBs | romae B mgeeoviean)  )2av
N/RESOLUTION: 7 R A Uis - 8 : Figures 2.11 & 2.12 »24V
RB Uls -6 Figures 211 & 2121 224V
- RC o U1s — ]Q > 2.%_!
DPB 1 ROM 2-1 {0.8V
~ DPB2 ROM 2-2 (08VvV |
DPB 4 ROM 2-3 Figures 2.11 & 2.12 (08V
_ ABI ROM 2 -4 | Figures 2.i1 & 2.12| (08V
L AB2 N ROM2-5 i Figures 2.11 & 2.12 {08V
AB 4 ROM 2-6 m Figures 2.11 & 2.12 Y24V
|
|
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Table 2.6 - Function and Resolution Select Performance Test continued

Input and Control Signal Reference Test [Hustration Performance
Setting Nomenclature Designation Point Refcrence Standard
FUNCTION: T1 FA Ul4— 8 B roes2is212 Y24V
. FB Uld— 6 Figures 2.11 & 2.12 ,( 08V
FC Ul4- 10 | Figures 211 & 2.12| Y24V
FD | Ul4- 4 ] | Figures 2.11 & 2.12 08V
Bp | ROM1-2 Figures 2.11 & 2.12 (08V
B1 “RroM2.7 | [ |Fewes2l1&212] 08V
- B2 Ull— 1 B 22212 08V
B3 ROM1- 1 B |Fwe2nse212] 08V
Bs | roM1-3 | [ |Fewes2na212]  aav
B6 F  ROM2-9 W | roes2iis 212_ - A) 2_:17 A ]
B7 | ROM1-4 B |Fewes2i1&212 (08V
838 | romi-s | A |Feues211a2.12 Y24V
B9 1 vs- e Figures 2.1 & 2.12 {08V
B10 o Ul0— 8 I B | Fieues211&2.12 ﬁ>~2,4 v
- BIL ROM 1-9 | Figures 2.11 & 2.12 (08V
B12 Uld— 4 “ Figures 2.11 & 2.12 08V
Bl4 U4- 6 M| Figures 2118?; 12| y2av
 B1s ROM 1-7 B ries2018202]  (08v
B16 Uls 12 B s 2118212 (08V
- B7 ROM1-6 | B | Figures 2.11 & 2.12 (08V
AB1 ~ ROM2-4 Figures 2.11 & 212| {08V
| AB2 ROM2-§ Figures 2118212 )24V
] ame Row2-6 | [ mgeatie2]  (osv
N/RESOLUTION: 2 RA Uls— 8§ Figures 2.11 & 2.12 (08V
RB uis— 6 | P |Fewes211&212] Y24V
‘RC U15 - 10 B | roes 2118212 (08V
DPB1 ROM 2- 1 Bl |Fipres2i1a212 (08V
DPB 2 ROM 2 -2 Figures 2.11 & 2.12 (08V
DBB4 | ROM2-3 B | Fewes2.11&2.02 (0.8V
. AB1 ROM 2-4 Figures 2.11 & 2.12 Y24V
AB 2 rRoM2-5 | 1 |Figures 211 & glzm (08 v -
AB 4 ROM 2-6 Bl |riues2a1&2.12 (08vV |
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Table 2.6 - Function and Resolution Select Performance Test continued

Input and Control Signal Reference Tes: Hiustration Performance
Setting Nomenclature Designation Foint Reference Standard

N/RESOLUTION: 3 RA U158 B Flooressl182.02] )24V
L

RB U15-6 [Fagures .11 & 212 )24V

{Figures 217
4 -

RC Uis-1d

i

&
DPB1 ROM2.1 | B8 Figres 200 & 212 Y24V

B
24
DPB2 ROM2.2 %@
#7g
B

DPB4 ROMZ-3 (08V
AB1 ROMZ-4 21 2.4V
AB2 ROM2-5 (0.8V

5
[o.¢]
<

R

AB4 ROM2-6
N/RESOLUTION: 4 RA U158

RE Uts-6

RC U1s-10 Zai&zd 724V

DPB1 romz: | 5

Fumeslig202) (08V

ROM2-2

DPB4 ROM2-3 E B Pawes 2118202 (0.8V

ABI ROM24 B e 2018 2.0 Y24V
AB2 ROM2-5 Frgures 24 (0.8V
AB4 ROM2-6 LoV

N/RESOLUTION: 5 RA | uis8

RB U15-6

RC U1s-10

ROM2-1

e e e i e i e e

DPB2 ROM2-2

DPB 4 \ ROM?2-3

aml 2OM2-4 f

AB2 ROM?2-5

AB4 I ROM2-6 Figures 2.11 & 2.12 {08V
N/RESOLUTION: 6 RA U15-8 IFigures 2.11 & 2.12 (0.8V

RB U156 [Figures 2.11 & 2.12 )24V

e — — —

Figures 201 & 212 | )24V

RC Uis-1@

DPBI ROM2-1 Bl rpeesoiieon (08V

DPB2 ROM22 \Figures 2.11 & 2.12 (08V

i
v
i
]
—-- - T I
|
i
i ,
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Table 2.6 - Function and Resolution Select Performance Test continued

Input and Control Signal Reference Test [lustration Performance
Setting Nomenclature Designation Point Reference Standard
DPB4 ROM2-3 Figures 2.11 & 2.12 )24V
AB1 ROM2-4 Figures 2.11 & 2.12 Y24V
AB2 ROM2-5 B Fiewres211& 212 (0.8V
AB4 ROM2-6 Figures 2.11 & 2.12 (0.8V
N/RESOLUTION: 7 RA U15-8 Figures 2.11 & 2.12 Y24V
RB U15-6 Figures 2.11 & 2.12 Y24V
RC U15-10 Bl |Figues211&2.12 Y24V
DPB1 ROM2-1 Figures 2.11 & 2.12 Y24V
DPB2 ROM2-2 Figures 2.11 & 2.12 (0.8V
DPB4 ROM2-3 Figures 2118212 Y24V
ABI ROM2-4 Figu:f;-s—;l‘lﬂgcé 12 Y24V
AB2 ROM2:5 Figures 2.11 & 2.12 (08V
AB4 ROM2-6 Figures 2.11 & 2.12 (08V
FUNCTION: PA FA U14-8 B [Fisues 211& 212 (0.8V
N/RESOLUTION: ¢ FB U14-6 ‘ Figures 2.11 & 2.12 )24V
FC U14-10 Figures 2.11 & 2.12 Y24V
FD Ul4-4 n Figures 2.11 & 2.12 (0.8V
BY ROM1-2 Figures 2.11 & 2.12 )24V
Bl ROM2-7 B [Figuwes211&212 Y24V
B2 Ul1-1 " Figureé 211&2.12 “M(’B.—shv— ]
B3 ROM1-1 n Figures 2.11 & 2.12 Y24V
BS ROMI-3 P |Fewe2ng22]  y24v |
B6 ROM2-9 Figures 2.1 & 2.12 (08V
B7 ROM1-4 n Figurewslz.l 1&2.12 >A£4 \'
B3 ROM1-5 Figures 2.1 & 2.12 y 2.4V
B9 T U4 ) Figuresg.ll & 2.12“4 i { 6.8 \Y%
BIO U10-8 M |Feves 2118212 )24V
BIl | RoMmio B [Fees2118212]  (0sv
B12 ul4e4 ﬁ Ei;;;ggg 1&2.12 (08V
B14 U4 Figures 2.1 & 2.12 ) 2.4V
BIS ~ ROM17 n Fi»gu*r‘es 2118212 | (08V
B16 U15-12 19| Figures;:;l &2.12 (08V
B17 ROM1-6 Figures 2.1 1”& 2.12 )24V
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Table 2.6 - Function and Resolution Select Performance Test continued

Input and Control Signal Reference Test [llustration Performance
Setting Nomenclature Designation Point Reference Standard
RA U15-8 Figures 2.11 & 2.12 (08V
< RB U15-6 } Figures 2.11 & 2.12 (0.8V
T R U15-10 Figures 2.11 & 2.12 (08V
. DPBI ROM2:1 Figures 2.11 & 2.12 Y24V __;
_B;B_2 ROM2-2 2 Figures 2.11 & 2.12 ,,<. 08V W)
DPB4 ROM2-3 Figures 2.11 & 2.12 <08V
e B s Bl e ey
AB2 | ROM2:5 Figures 211&2.12| )24V |
N/RESOLUTION: 1 RA U158 Figures 2.1 & 2.172_7 _ Y24V
[ c 5 11208 U15-6 Figures 2.11 & 2.12 (08V
v % £1.0B0: U15-10 | Figures 2.11 & 2.12 (08V
Y ROM2-1 Figures 2.11 & 2.12 (08V g
mﬁﬁﬁz 'ROM2:2 B Figu‘res~2.vlil &2.12 | > %A N |
DPB4 3 ROM2-3 | “ i e 1&2. 12‘ (d.s V”
FUNCTION: TIA o1l Rhs B | UlaE I = n  |Figures 2.11 & 2.12 )24V
< 5110, U146 “ Figines 2.11& 2.712 > 24 V : t
FC U14-10 Figues 211& 212 | )24V
& 11308 Ul4-4 ¢ Figures 2.11 & 2.12 (08V
o2 Lt " ROM12 = Figures 2 11 &-5“12 Hw”>“24v 4
Bl rov27 | [ Figures 2.11 & 2.12 )24V
. B Ul1-1 B [Figures2. 1&2.12 (08V
| % iTpguait romi1 | [ [Fewes211&212| <08V
< 310 B8 ROM1-3 n Figures 2.11 & 2.12. Y24V
3 B6 ROM2-9 : m ' Figures 2.11 & 2.12 - (08V ‘
aliippust] B ROMI4 | " % Flgu;es 2 1“41»&;.12 08V ":
B8  ROMLS Figures 2.11 & 2.12 )24V
e e e
B10 U10-8 B [Figues 2114212 | (08V
C5 11BN BB | ROMLD . Figures 211& 212 | (08V
cxiimiger 5 Ul Bl Figures211& 212 {08V
e 2 10 P Ud6 M1F1gures211&212 )24V
B ROMI7 | A Figures 2118212 | )24V

240
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Table 2.6 - Function and Resolution Select Performance Test continued

Input and Control Signal Reference [Hustration Performance
Setting Nomenclature Designation Reference Standard
B16 U15-12 Bl | Fioues211&212 (08V
B17 ROM1-6 Figures 2.11 & 2.12 (08V
FUNCTION: FB FA U14-8 B | Fives211&2.12 (08V
FB U14-6 | Figures 2.11 &2.12 (0.8V
FC U14-10 P | Figures2.11&2.12 (0.8V
FD Ul44 B Fiewes211&2.12 Y24V
BY ROM1-2 Figures 2.11 & 2.12 )24V
B1 ROM2-7 B | Fies2isn (0.8V
B2 Ul1-1 Figures 2.11 & 2.12 Y24V
B3 ROM1-1 n Figures 2.11 & 2.12 (08V
BS ROM1-3 B [ Fives2l1&212 Y24V
B6 ROM2-9 Figures 2.11 & 2.12 (0.8V
B7 ROM1-4 Bl | Figres2n1&212 (08V
B8 ROM1-5 Figures 2.11 & 2.12 (0.8V
B9 U234 ) "M | Figures 2.11 & 2.12 (08V _
B10 U10-8 m Figures 2.11 & 2.12 Y24V
B11 ROMI.9 | Q@ |Figures211&212] <08V
B12 U144 m Figures 2.11 & 2.12 Y24V
B14 U4-6 Figures 2.1 & 2.12 )24V
B15 ROM1-7 I | Figues2.11&2.12 )24V
Bi6 U15-12 m FTgures ”“11‘& 2.12 (08V 7]
B17 ROM1-6 “ Figures 2.11 & 2.12 )24V
FUNCTION: C/A—B FA U14-8 B | Fisures2.01 &2.12 )24V
FB U146 Figures 2.11 & 2.12 (0.8V
FC U14-10 M Figures 2.11 & 2.12 (08V
FD U144 P [Fes2i1&212] 0 H24v )
BY ROM1-2 P | Figures 21 1'}5[2 12] W“Zo_s”\f o
Bl NIV{V'(‘).M2-7 ﬁ Figures 2. 11 & 2.12 i if)g;/_w
B2 Ul1-1 Figures 2.11 & 2.12 (08V
B3 ROMI-1 B fes2ue22) 24V |
BS ROM1-3 B roves211&212 )24V
B6 ROM2.9 | rlgureszu&zn 08V |
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Table 2.6 - Function and Resolution Select Performance Test continued
Input and Control Signal Reference Test ! lilustration Performance
Setting Nomenclature Designation Point Reference Standard
B7 ROM1-4 Figures 211 & 2.12 {08V
B8 ROM1-5 Figures 2.11 & 2.12 )24V
_ B9 U234 7 , gg&e?] 1—@:»1; )24V
B10 vlos Figures 211 & 2.12 Y24V
Bl ROM1-9 ngmm 2 1 &7'17 )24V
B12 R U14¥i ’ AEw ires 2 11 & 2 1” - >Mz~4-v—“—
o ~E:12A77 7 “ U4:6 r Vﬂmres 2. }I . 2 12 ""*3 24V o
B15 ~ ROM17 Figures 2,11 & 2.12 (08V
. B16 uis12 nm;:n&m 08V
B17 ~ ROMI1-6 Figures 2.01&2.42]  (08V |
FUNCTION: TOT FA Ul4-8 ' Figneg z.n &£212] {08V
FB* B Ul4-6 o o Figuies 711 & 2.12 Y24V
. FrC U410 DR 211 & 202] 08V
FD LH‘L;;“- o : ”s—\;s“ l 1‘81 2.12 2.4V
BY ROMI 2 Figees 201& 202 (08Y |
B1 RO:\;;/ o  Figeres 211& 212 Y24V
B2 — U] 1 1 X Nr.me«*’r;:;’:g &_/‘ 12 {08V
B3 ROMl 1“ ‘ ' B ,JIP‘ ’Il&k“127 ;24V ]
B; B - ROMI- 3 | Figures w 2ii & ';“1;“ ‘‘‘‘‘ ‘, (0.8V
86 © roM29 | f«;,wffn «112]  (o8v |
I B7 TRomie | Figures .11 & 2.2 08V
B8 ROMI-S T rigures 211 & 2.12 Y24V
B9 TTusa CFigwes201&212| )24V |
B10 U108 | K Exlr'elf}?? '572"“"“5 2 Z{\} ]
w*];l lwy ROMI-9 ggm;s L i ° 5.12 ‘ ( 0 8 \‘/mwm
B2 vla4 | Figures 2,11 & 2.12 24V |
B14 vas igmres 211 & 212 (08V
V viS 1'5#__‘ - AW'WX{O"«U -7 ) i 1g1;r;;%— ’wli &2.12 _ {08V N
Bl6 i #L15-12 ‘*‘l ‘igures 2 11:{; 12_ - (E)é; ]
B17 1£OM1~6 T m 7 { Figures 2.11 & 2.12 ) )2 4-7 ]
_ — S P R —
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Figure 2.11 - Function and Resolution Test Point Locations
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Figure 2.12 - Function and Resolution Schematic Test Point Locations
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Table 2.7 - Measurement Cycle Timing (Reset Logic) Performance Test

Input and Control Signal Reference Test Illustration Performance
Setting Nomenclature Designation Point Reference Standard
FUNCTION: FA
N/RESOLUTION: O
TEST/COM/SEP: Test U272 Figures 2.13 & 2.14| Waveform 1
CLEAR TP6 Figures 2.13 & 2.14! Waveform 2
Press RESET Switch. TP6 n Figures 213 & 2.14| +42V
U3-11 0 Figures 2.13 & 2.14 Waveform 2
U3-13 0 Figures 2.13 & 2.14 Waveform 3
UPDATE TP10 e Figures2.13 & 2.14| Waveform4 |
RMT 19-15 B Figues213&2.14 )24V
19-8 Figures 2.13 & 2.14 2.4V
19-10 ‘B | Fisures2.13& 2.13 )24V
39-2 Figures 2.13 & 2.14 | )24V
19-11 B  Fioures213&214 )24V
Jg-14 6 Figures 2.13 & 2.14 { 0.8V for
Model 9514. High
frequency noise
and dc level below
1.5V for Model
9510.
J8-1 6 Figures 2.13 & 2.14 Oscillation with a
10 KHZ period in
Model 9510. Oscil-
lation of 26 KHZ
period Model 9514.
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Waveforms for Table 2.7
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Figure 2.13 - Measurement Cycle Timing (Reset Logic) Test Point Locations
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Figure 2. 14 - Measurement Cycle Timing (Reset Logic) Schematic Test Point Locations
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TableF2"8 YA BeiPer 8 hance Test

Input and Control Signal Reference Test Illustration Performance
Setting Nomenclature Designation Point Reference Standard
FUNCTION: FA
‘N/RESPLUTION: 7
TEST/COM/SEP: Test U45-1 Flgures 2.15 & 2. 17 Waveform 1
- ‘ ”—#U;A 1 - Flgures 2.15 & 2. 17 VWavAefo;r;l; ]
| U44-4 Figures 2.15 & 2.17 Waveform 2 |
- - U44- 3 Figures 2.15 & 2.17 Waveforfn 2 |
~EUNCTION: P - ‘U33 11 o Flgures 2. 15 & 2 17 Waveform 1 .
U48 6 Figures 2.15 & 2.17 Waveform 1
] uma Figures 215 & 217 | Waveform1
FUNCTION: PA ) I ~U4;4?1~.—“4 | Figures 2.15 & 2.17 Waveform 1
U44-6 — r o Fxé?iresé.lg & 2.17 WaJeform 1
“ﬂu o 7U41-4 N | Elgurgs 2.15 &20712 ;__\Yaveform 1 “,
FUNCTION: FA 80% duty-cycle
pulse
Period
U41-4 Figures 215&2.17 H~M1ﬁ_‘/:1§_*_‘th
uU41-4 Figures 2.15 & 2.17 10 us
D w2 | Y lRewesaise217| w0
o 'I}Z{_I_m Figures 215 & 2.17 1 rﬁs
U41-15 | F1gures2 15 & 2.17 10 ms
v | IFigues 215& 217 | 100ms |
R 11‘4?13 d h 7 Eé;r;'s’Z.IS & 2.17 l;c ]
U41-12 Figures 2.15 & 2.17 10.sec
FUNCTION: TOT TP-12 Figures 2.15 & 2.17
N/RESOLUTION Period
L “0 N o Figurvesb2'.15&2.1‘7’ 0.1us )
1 Figures 2.15 & 2.17 1 ug
:“ | 2 Figures 2.15 & 2.17 10 us
o <3 « Figures 2.15&2.1’; | 100 us
4 Figures 215& 2.17 lmg¢
I . Figures 2.15 & 2.17 | = 10 m¢ -
6 Figures 2.15 & 2.17 100 m¢g
7 Figures 2.15 & 2.17 1 sec
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Table 2.8 - Timebase Performance Test continued

Input and Control Signal Reference Test Illustration Performance
Setting Nomenclature Designation Point Reference Standard
FUNCTION: FA GATE U35-15 Q Figures 2.15 & 2.17 Waveform 3
N/RESOLUTION: 0
N/RESOLUTION: 3 U35-15 Q Figures 2.15 & 2.17 Waveform 4
REF INT/EXT: EXT
(Rear Panel)
Apply a1l VRMS 10 MHz
sinewave to REF rear
panel connector. U63-9 Figures 2.16 & 2.18 Waveform 5
U63-8 Figures 2.16 & 2.18 Waveform 6
U63-10 Figures 2.16 & 2.18 Waveform 7
U63-13 Figures 2.16 & 2.18 Waveform 8
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Waveforms for Table 2.8
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Waveforms for Table 2.8 continued
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Figure 2.15 - Timebase Test Point Locations
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Figure 2.16 - Timebase and Reference Signal Conditioner Test Point Locations




Scans by Artekmedia => 2010

§¢-C

G > 13 {}, 2
[ ]

»
¢
[« ]
L o
wv
3
o
~)
&
s
é\
N
w
Y
=
— 1l
ol
o~
AN
qr!
w
ol
©

L 5]
33 " 4 h A s B34 < Lt a
'3 —i1 2 vio oo
vzo p3 4

/
a(TT) 12
"
J44
'3 un ’5 es 4 ]
g
s
RA "l vy /e
RB 10 14 1 2 T 151060 5 PRT B
0 ° 76 b Q
RC q a ;3 2 vag @ 28 u3s -
A o3 (178
Q#az( (M uo &‘ cK fr(ect) ek .
13
yip-a SET-0-9
14 w ] 4 ca 1] /4 .“ UD TR 1|4 a " ;40“ H 'au "
vap vaz waz (753 us? Usé Uss

Figure 2.17 - Timebase Schematic Test Point Locations
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Table 2.9 - Measurement Gate and Gate Control Performance Test

Connect oscilloscope
channel A to TP6. Con-
nect the B+ GATE of
oscilloscope to GATE
CONTROL. Set oscil-
loscope to A. INTENSI-
FIED DURING B and
B STARTS AFTER
DELAY TIME. Set
oscilloscope vertical
input to CHOPPED
MODE.

Input and Control Signal Reference Test [ltustration Performance

Setting Nomenclature Designation Point Reference Standard
FUNCTION: P U62-14 Figures 2.19 & 2.20 Waveform 1
N/RESOLUTION: 0 U62-3 Figures 2.19 & 2.20 Waveform 1
TEST/COM/SEP: TEST
FUNCTION: TIA U62 3 Q Frgures 2. 19 & 2 20 Waveform 2
N/RESOLUTION: 1 Ue62- 14 o Figures 2.19 &2.20 Waveform 2
TEST/COM/SEP: COM
Apply a1 VRMS,
100 KHz sinewave to
INPUT A. ]
FUNCTION: TI U62 3 Figures 2.19 & 2.20 Waveform 3
TEST/COM/SEP COM U62 14 Frgures 2 19 & 2 20 Waveform 3
FUNCTION: TOT U62 3 Flgures 2 19 & 2 20 3.4 Volt
Press the START/STOP Ue62- 14 Figures 2.19 & 2.20 4.2 Volts
switch. Returns to 3.4

when START
is released
FUNCTION FA U62 3 Flgures 2. 19 & 2. 20 Waveform 4
I e e e v e = e e b e
TEST/COM/SEP: TEST U62- 14 Figures 2.19 & 2.20 Waveform 4
N/RESOLUTION: 0
FUNCTION: FA
TEST/COM/SEP: TEST
N/RESOLUTION: 0
Apply a 0-5V, 100 Hz
square wave to the
rear panel GATE
CONTROL connector.
Set GATE DELAY U46.5 Q Figures 2.19 & 2.20|  Waveform 5
A - .

Switch to l | B
(right).
N/RESOLUTION 4 U46-5 Figures 2.19 & 2.20 Waveform 6
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Table 2.9 - Measurement Gate and Gate Control Performance Test continued

Input and Control Signal Reference Test Illustration Performance
Setting Nomenclature Designation Point Reference Standard
U22-5 Figures 2.19 & 2.20 Waveform 7
- B U61-10 Figu;es 2.19 &220 ‘Wav;:forIﬁ 8 '
Set GATE DELAY U24-11 o Figures 2.19 & 2.20 Waveform 9
switch to center position. - o » U6110 e | ?igures 2.19& 2.2077 Waveform 10
TEST/COM/SEP: TEST B “7U61-15 S Figﬁres 2.19 & 2:20 Waveform 10
N/RESOLUTION: 3 —_nTI-’16 “ g wFigures.é.‘iéb >8:2.‘20 WWa\v/eform 11
U103 @ [Fiees208220]  Wavefom12 |
TR0 ) |Figures219&220|  Waveform 13
Uk Q) |Fimres 2198220 Waveform 14
o @ |Fieves2198220]  Waveorm 15

}

Figures 2.19 & 2.20

Waveform 15
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Waveforms for Table 2.9 continued
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Table 2.10 - Accumulator Performance Test

Input and Control
Setting

Signal

Nomenclature

Reference
Designation

Test
Point

IHustration
Reference

Performance
Standard

FUNCTION: FA
N/RESOLUTION: 0
TEST/COM/SEP: COM
RANGE: 1
INPUT CONTROLS:

A B
AC/DC:

AC AC
TRIGGER LEVEL

PRESET PRESET

Apply a1 V RMS,
100 KHz sinewave to
| INPUT A
FUNCTION: P
QFEII;CTION F
FUNCTION: TIA
N/RESOLUTION: 7
INPUT CONTROLS:

A B
SLOPE:

+ -
AC/DC
AC AC

TRIGGER LEVEL:
PRESET PRESET
kFUNCTION: FA
TEST/COM/SEP: TEST
N/RESOLUTION: 7

SAMPLE RATE:
Maximum

TP13

TP13
TP13

Us2-2

U19-8
U9-28

4

TP13 b

Q@

Figures 2.21 & 2.22

Figures 2.21 & 2.22

Figures 2.21 & 2.22

Figures 2.21 & 2.22

Figures 2.21 & 2.22

Figures 2.21 &2.22

Figures 2.21 & 2.22

Waveform 1

Waveform 2

Waveform 1

Waveform 3

Waveform 4

Waveform 6
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Table 2.10 - Accumulator Performance Test continued

Input and Control Signal Reference Test [llustration Performance
Setting Nomenclature Designation Point Reference Standard
Us-14 e Figures 2.21 & 2.22| Waveform with a
period of 1 second
. 80% duty cycle._
FUNCTION: FA Figures 22142.22) Waweform?
N/RESOLUTION: 2 Figures 2.21 & 2.22“ Waveform 8
TEST/COM/SEP: TEST Figures 2.21 & 2.22] Waveform 8
Figures 2.21 & 2.22 Waveform 8
e Figu;es 221 & 222 Wav;f(‘)-rm 8
Figures 2.21 & 2.22] Waveform 8 _
Figures 2.21 & 2.22] Waveform 8
o N Figures 2.21 & 2.22| Waveform 8 o
] Figures 2.21 & 2.22 \;aveform 8 o
) Figures 2.21 & 2.22 Waveform 9
] [ Figures 5218 2.22|  Waveform 10

Figures 2.21 & 2.22

Figures 2.21 & 2.22

Waveform 11

Waveform 11

[ —
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Table 2.11 - Display Logic Performance Test

Input and Control Signal Reference Test Hustration Performance
Setting Nomenclature Designation Point Reference Standard
FUNCTION: FA

N/RESOLUTION: 7
TEST/COM/SEP: TEST

INPUT CONTROLS:
A B
SLOPE:
+ -
AC/DC:
DC DC
TRIGGER LEVEL:

PRESET PRESET

RANGE:
1 1
LED2-14 0 Figures 2.23 & 2.24 Waveform 1
T LED214 |  |Figures223&224| Waveform1
I LED914 R Figures 2.23&2;24 Waveform1 -
N/RESOLUTION: 0 o T O |Figures 2238224 | ~04vdc ]
N/RESOLUTION: 4 U4T _|Figures 223 & 2.24 | ~04Vde
N/RESOLUTION: 6 U4-6 Figures 2.23 & 224 | ~0.4 Vdc ’
FUNCTION: P | | us2 Figures 223 & 224 | 04 Vde
N/RESOLUTION: 0 o S |
N/RESOLUTION: 3 | U4-4 Figures 2.23 & 2.24 | ~0.4 Vdc
N/RESOLUTION: 5 ] uas Figures 223 & 2.24 | ~0.4 Vdc
|FUNCTION: PA | Cows |Figures 2238 224 | 0.4 Vdc

N/RESOLUTION: 5
FUNCTION: FA CRI Cathode ? Figures 2.23 & 2.24 4 Vdc
N/RESOLUTION: 6

TEST/COM/SEP: TEST Drop to 2.8 Vdc
SAMPLE RATE: HOLD for 1 second and
PRESS RESET and returns to
RELEASE 4 Vdc
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Table 2.11 - Display Logic Performance Test continued

Input and Control Signal Reference Test Illustration Performance
Setting Nomenclature Designation Point Reference Standard
FUNCTION: TOT 4 Vdc after
TEST/COM/SEP: TEST Cathode CR9 o Figures 223 & 2.24 | 100 second,

Press START Switch.

drops to 3 Vdc.
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Waveform for Tabie 2.11
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Figure 2.23 - Display Logic Board Test Point Locations
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Table 2.12 - TIA Synchronizer and Marker Generator Performance Test

Input and Control Signal Reference Test [ltustration Performance
Setting Nomenclature Designation Point Reference Standard
FUNCTION: TIA
N/RESOLUTION: 7
TEST/COM/SEP: COM
INPUT CONTROLS:
A B
SLOPE:
+ —
AC/DC
AC AC
TRIGGER LEVEL:
PRESET PRESET
RANGE:
1 1
Apply a 1 VRMS, 100 TP9 Figures 2.25 & 2.26 Waveform 1
KHz sinewave toINPUT TP14 Figures 2.25 &V 2.26 Waveform 1
INPUT A. - | uses | |Figures 225 & 226 | Waveform2
Cuset | ) |Figres2258&226| Waveform2
- e |Figures 225 & 226 |  Waveform2
N U26-10 Figurf“:;‘i.i;j ;971,"2.26 WaveforvaWM o
) US9-6 Figures 225 & 2.26 | Waveform3
‘ U59-8 Fig;;:es 2.25:{”;-2“6 Waveut:(;r'.x;‘é -
- U52-14 Fl,(;ures225 & 2.27 Wévefom; 5 ]
I T Figures 225 & 2.27 | Waveform6
N/RfSOLUTION: 7 U54;; o . Fiéures 2.25 & 2.27 ﬂ VVV;/:;\;ef(;rm 7 o
B U36-11 Figures 2.25 & 2.27 Waveforrh 8
o usn | Figures 2258 227 | Waveform8 |
| U5412 . | éig;lres.2.25 & 2.27 Waveform 8 a
U48-5 Figures 2.25 & 2.27 Waveform 9
U39-47 Figurés 2.25 &. 2.27 ” Waveform 8 *
- 1 U39;_ A - Eiéﬁresé.% & 2.2,7 Waveform>10
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Waveforms for Table 2.12
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Waveforms for Table 2.12 continued
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Figure 2.25 - TIA Synchronizer and Marker Generator Test Point Locations
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Table 2.13 - 50-512 MHz RF Performance Test

Input and Control Signal Reference Test Hustration Performance
Setting Nomenclature Designation Point Reference Standard
FUNCTION: Fc
N/RESOLUTION: 3
TEST/COM/SEP:
Applya2.5VP-P U6-2 o Figures 2.28 & 2.29 700 mV P-P
50 MHz sinewave to sinewave
INPUT C. Remove the
shield over the input
components on the
RF board.
Reduce the input U44 Figures 2.28 & 2.29 1.8 VPP
signal to 10 m V P-P sinewave
U3-3 Figures 2.28 & 2.29 Waveform 1
U3-16 Figures 2.28 & 2.29 Waveform 2
U1-15 Figures 2.28 & 2.29 Waveform 2
Ul-12 Figures 2.28 &2.29 Waveform 3
Carry OUTPUT U39 Figures 2.28 & 2.29 Waveform 3
Q10 Collector Figures 2.28 & 2.29 +5 Vdc
U2-7 Figures 2.28 & 2.29 0 Vdc
Disconnect the input Q10 Collector Figures 2.28 & 2.29 0 Vdc
Slglal —_— S R FUPR U OGS SOV URUI — ——
U2-7 +5 Vdc

Figures 2.28 & 2.29
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Figure 2.28 - 512 MHz Direct Count RF Board Test Point Locations
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Table 2.14 - Reference Multiplier Performance Test

Input and Control Signal Reference Test Illustration Performance
Setting Nomenclature Designation Point Reference Standard
Apply a 1 VRMS
5 MHz * 50 Hz sinewave
to the REP rear panel
connector. Collector Q3 Figures 2.30 & 2.31 Waveform 1
N (_Zgllector Q4 Figures 2.30 & 2.31 Waveform 2
Base Q2 VY | figures 2.30 & 2.31 y?_vefonn 3
- Collector Q2 0 | (FigAures 2.30 & 2.31 Waveform 4
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Waveforms for Table 2.14
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Figure 2.30 - Reference Multiplier Test Point Locations
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Figure 2.31 - Reference Multiplier Schematic Test Point Locations




Scans by Artekmedia => 2010
Table 2.15 - Auto Trigger Performance Test

INPUT CONTROLS:
A

SLOPE:
+

AC/DC:

AC
TRIGGER LEVEL:
PRESET

Apply a 1 VRMS,
100 KHz sinewave
to INPUT A.
SAMPLE RATE:

Maximum

Input and Control Signal Reference Test [llustration Performance
Setting Nomenclature Designation Point Reference Standard
FUNCTION: FA
TEST/COM/SEP: SEP
INPUT CONTROLS: A
SLOPE: +
No input signal U47-10 0 Figures 2.32 & 2.33 |  Low when the
trigger level control
is fully CCW and
High when fully
N/RESOLUTION: 3 Q12 Collector e Figures 2.32 & 2.33 Waveform 1
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Waveform for Table 2.15
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Table 2.16 - Power Supply Performance Test

Input and Control Signal Reference Test [llustration Performance
Setting Nomenclature Designation Point Reference Standard
Cathode CR8 Figures 2.34 & 2.35 |  Approximately
+12 Vdc -
Cathode CR4 ' Figures 2.34 & 2.35 Approximately
+23 Vdc
Anode CR6 Figures 2.34 & 2.35 Approximately
_ —24 Vdc
TP18 n Figures 2.34 & 2.35 +15.00 ¥ 0.25 Vdc
TP19 Figures 2.34 & 2.35 | —12.0% 0.6 Vdc
TP21 Figures 2.34 & 2.35 +5.00 £ 0.25 Vdc
TP22

(Ref TP10)

GPIBTP l.i "“““1 a

. 3
i
H .‘H

+5.2% 0.3 Vdc

+5.00 * 0.25 Vdc
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Figure 2.35 - Power Supply Schematic Test Point Locations
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To DANA WORKMANGHMIP STANDARDS. TG sreChcATONS, AND oT2en soct: | vext ows | useo on |t | 2| 7 bygD|21793| 406867 | A
MOTES: UMLESS OTHERWISE SPECIFIED FROM DANA LABORATORIES, INC. APPLICATION QY REQD oz 277 ] T X
3 | 2 1

N g | 7 | 3
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PCB REVISIONS
REV [L1R DESCRIPTION DR | CHK | APPD

B | A | RELEASED PER DRN #

_GPiB
WWAEF sa0 .
r——1 : PART OF 1
J—Fo/él% ADl1 AD\ i) 18
o | oy et g
\' . - ‘ c + n v
L 4.&94 i i i . 1,_]_0/03411;1:4 An: Ny
- 1 17!
J %DOS q 1,__1_0,/05,14_@5 ARS 3>T
[ <+D.Qﬁ - \‘ ’ | ‘,_l_o/L CTZ!.‘I‘D TN i>8 \
N HuBEDR ‘ \ : : - o o i G l
o loaco \ ‘ . Voo s ssE | l
10 & HDAYQ \ - , A , L P 47K, |
" ({fSVA -~ 45V - 5y D I
v Laf (U7 V0 BUFFER: 020 jo puFFeR ] 83" 1o BuFFeR —i LJ;E,’;‘ 1o BuFreR _i o
HIFC \;I _ {>C lie wren |y e
1o >
141 : f . | '
o OI4 B lio. HATN 1\ R
| N | 17
| |1 | I
L |
| FHD D

DIlb

Iy

J

\

) UNLESS OTHERWISE SPECIFIED
IETARY NOTICE DIMENSIONS ARE IN INCHES AND n‘ iR JANA LABORATORIES INC,
INCLUDE THICKNESS OF PLATING I I IRVINE, CALIFORNIA
s JoeE M, e, oata v
. 3 ANA TOLERANCES ;
LABORATORIES, INC., AND SHALL NOT, WITHOUT o |1, (fochud[Hy 4| SCHEMATIC
EXPRESS WRITTEN PERMISSION OF DANA LABO. DECIMALS | ANGLES | HOLE T !
RATORIES, INC. BE USED, AELEASED OR DISCLOSED X030 | 0°30° | DIAMETERS
IN WHOLE OR IN PART, OR USED TO SOLICIT QUOTA. X020 | FORMED |  +.008  [—— . I / O B U F F’ E R
TIONS FROM A COMPETITIVE SOURCE OR USED FOR XXX.010 e -~.001
MANUFACTURE BY ANYONE OTHER THAN DANA WECH
LABORATORIES, INC. THE INFORMATION HEREON - DIMENSIONS AND TOL ENGR
HAS BEEN DEVELOPED AT PRIVATE EXPENSE, AND PER USAS Yi4.15 RO} SIZE |CODE IDENT NO.| ONG NO REV
MAY ONLY BE USED FOR PURPOSES OF ENGINEERING 406867 q5 Yy MATERIAL FINISH ENGR - . 3
EVALuATAIENSPa;d‘E,C;IQ%NéNconPORATlON INTO T / m D 21793 7 2 I 8 6 7 A
TECHNIC AND OTHER DOCU-
. MENTS WHICH SPECIFY PROCUREMENT OF PRODUCTS NEXT DWG USED ON ows | as |
NOTES: UMLESS OTHERWISE SPECIFIED FROM DANA LABORATORIES, INC. APPLICATION QTY REQD SOALE T [smeer 7 o
oT® . g | 7 | 6 [ 5 4 4 3 | 2 | 1
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PCB REVISIONS
REV [iTR DESCRIPTION DR | CHK | APPD
520 MHz RF OPTION OR A_| RELEASED PER DRN 4 //¢é Yitrs | wAper
.25 GHz RF OPTION, .
GIOTTT CABLE TIE AR “u
;ECURE éH,‘,!:NSCIZ CABLER:_SSY
0 FRAME | MHz RF OP-
ROUTE CABLE AROUND TION 41 OR 1.25 GH2 RF OPTION 42
EXISTING STANDOFF 1S NOT INSTALLED
/REAR PNL ® o 2 8N\ ©) o ® ® || —
0 —‘2 ~ GPIB IEEE-a88-1975
/ - —GD0O93I RF _ PCB
BNC CONN Ny
—
(o]

00808 BAC
CONN, 2 PLCS .

u

LK WSHR& HEY NUT

Z.TYPE OPTION MO Of ON SERIAL NO TAG

SURPLIED MTH BNCS | 3PLLS

40690} CABLE ASSY,
CHAN C” -

610410 CABLE TIE
#4MTG, 2 ALCS
(MOUNTS wWirH
EXISTING #6-32

SCREWS)

50C\174 COAX CABLE -
| COMD, SHIELDED. GRN

AJR 2PL

PREPARE cmx-*cow PER SPEC.
900175 SHT. | £ WIRE LIST

SHT. 3 OF THIS DWG.

USE 500002 SHRINK TUBING AfR

A

-

©00483 CONN, PLUG
ZPLLS . (PIG,PIT,)

©00GIO RECEFT. PCB
2 PLCS (JiLiT)

-y

PROPRIETARY NOTICE

THIS DOCUMENT AND THE TECHNICA:. DATA HERE-
ON_DISCLOSED, ARE PROPRIETARY TO DANA

LABORATORIES, INC., AND SHALL NDT, WITHOUT
EXPRESS WRITTEN PERMISSION OF DANA LABO-
RATORIES, INC. BE USED, RELEASED OR DISCLOSED
IN WHOLE OR IN PART, OR USED TO SGLICIT QUOTA.-
TIONS FROM A COMPETITIVE SOURCE DR USED FOR
MANUFACTURE BY ANYONE OTHER THAN DANA
LABORATORIES, INC. THE INFORMATION HEREON

UNLESS OTHERWISE SPECIFIED
DRENSENE, A 1% NS A DIROA, °*** ‘e Ui ™
TOLERANCES 7 EZ w A
e | s | e | (2=l OpT/ON'OI ASSY
20 [ romito | "o Lo 7ot REAR INPUT
-278

DIMENSIONS AND TOLERANCES

S uree . -

EEAAE

- | 7
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LSED O Basic Assy cuir B A e | — T 1T e KNcesE -2 el T o =
L ASSEMBLE PER RACAL-DANA WORKMANSHIP MANUAL. $\gg,§gfg"3"mg2w§$:;mg"&$r;°g¢;g 006s [neer owe T useo om0 [ Z sz D| 21793 406900 A
MENTS WHICH SPECIFY PROCUREMENT OF PRODUCTS OwG | ASSY
NOTES: UMLESS OTHERWISE SPECIFIED FROM DANA LABORATORIES, INC. - APPLICATION QTY R——EQO s ] e TS
serr | or D
s 4 s 3 2 | 1




. v
r— " bcan_rm%s 17 (EERAULY

REVISIONS ,
LTR DECRIPTION ' DRN CHK APPD
A | RELEASED PER DRN # 7/ 66 Yelr8 | WA ey
#
500174 COAX 00484 CONN,
CABLE, | COND, JACK
SHLD,GRN, AR
I } § I
‘\PREPARE COAX € CONNS PER |
- SPEC 9001725 SHT | NG Ak . :
TUBI
» | .uss 500002 SHRINK TUB | | _|e

PROPRIETARY NOTICE
THIS DOCUMENT AND THE TECHNICAL DATA HERE

600483 CONN, PLUG. : ON DISCLOSED, ARE PROPRIETARY TO DANA
| .| LABORATORIES, INC., AND SHALL NOT, WITHOUT
EXPRESS WRITTEN PERMISSION OF DANA LABO-
RATORIES, INC. BE USED, RELEASED OR DISCLOSED
IN WHOLE OR IN PART, OR USED TO SOLICIT QUOTA-
_— | TIONS FROM A COMPETITIVE SOURCE OR USED FOR
- — MANUFACTURE BY ANYONE OTHER THAN DANA
i 70 REF | A LABORATORIES, INC. THE INFORMATION HEREON
“ HAS BEEN DEVELOPED AT PRIVATE EXPENSE, AND
MAY ONLY BE USED FOR PURPOSES OF ENGINEERING
EVALUATION AND FOR INCORPORATION INTO
TECHNICAL SPECIFICATIONS AND OTHER DOCU-
MENTS WHICH SPECIFY PROCUREMENT OF PRODUCTS
FROM DANA LABORATORIES, INC.

. DRI PANA LABORATORIES INC.
— S T S 77T PP 717 . ' .
e 030 | 035" |oramerers | check [ .Z'_f« CRE ’
2.TAG £ IDENTIFY WITH RACAL- 5 [remee| "R ﬁ “—e A CABLE ASSY, CHAN C
DANA PNE CURRENT REY LTR. . OENSIONS D soemaners | e [ o 278
/i ASSEMBLE PER RACAL-DANA F=50300 SETF 7 , YT N T 9 i e LELUANKe-2-76] S'ZE | CODE IDENT NO. [DWG N0406901 __REV
WORKMANSHIP MANUAL. NEXT DWG USED ON ggg— RN BN n2 ] i L7l B 21793 A
NOTES: UNLESS OTHERWISE SPECIFIED APPLICATION QTY REQD , scALE VONE sHEET / OF 2

m 900340  OIETEMCH.POST CLEARPIINT 1020 : *

3-33/3-34 Blank
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Scans by Artekmedia => 2010 PCB REVISIONS
- REV [LTR DESCRIPTION DR _| cHK | APPD.
» A | RELEASED PER DRN # //50 “Yrofrr W QV_
TEMOVE WL -
D | (1 —— [
ScREW,
G-4S %2 /8 NOM
WASH,,L TT ¥4,
C| Peca prss=, —/
REF MmumrruE=
=% _%_N|
L\ | U — |
8
ToP As'S'-é) MODEL. @510
COUNTER TIMER 400
: Af
« TOP ASSH, MODEL 9% 14
LOUNTER. "TIMERE 4014 . B . -
UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES AND ID g n R DANA LABORATORIES INC.
INCLUDE THICKNESS OF PLATING ® IRVINE, CALIFORNIA
EROPMETARY NOTICE . !
g A TN [ N G
. Misue” iy DECIMALS | ANGLES HOLE - 7
EXPRESS WRITTEN PEAMISSION OF DANA LABO- CHECK //
RATORIES, INC. BE USED, RELEASED OR DISCLOSED X.030 0° 30 | DIAMETERS 272/ 74 c
A R R Ao | E° | T8 Jocmn ‘ ASSY, REE MULTIPLIER
L A Proceeses & | MG Rk ot Bk b ' e (o
) =S T HAS BEEN DEVELOPED AT PRIVATE EXPENSE, AND p DIMENSIONS AND TOLERANCES ENGR %ﬂ&w /-9-77
PROLEDLIR MAYONLY BE uieN%rano:un;?gg;gﬁm%r:‘eemr;g _ RS & 1 PER USAS Y14.15 T P e llad 3/ 77 oze Tcooe oenT v REV
o rensnilasaeigy BT AT = LR T 7= llaa LT S e et hojowe o
e sSTo'S, ‘ 00 T s
WORK MANSH FROM DANA LABORATORIES, INC. NEXT DWG USED ON %\%T F‘lgsAyL ENGR Jé/ /244 C 21793 40 6898 A
NOTES: UNLESS OTHERWISE SPECIFIED APPLICATION QTY REQD SCALE NONE | ‘ [sHeeT \_oF 2
e p 3 f 2 1
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.- PCB REVISIONS ,
REV JLTR DESCRIPTION DR | CHK | APPD
A | A | ReLeaseD Per DRN # 1149 “ufof27 W D)
B|B|rREviSED PER EO* |
D
71588\
/ PC BOoaAaRD
Srew
2.2 Uk
g{—{' ) '_
9 Q
c 0 lﬁ¥ i1y
| Viol=1§ noing
NN Uy NI
6.8
T ] Vka)ur
v BY
200 -
Y ==) LOO\4A9
§ 1% RECEPTACLE
- % CED'
i 2 Emo
—» r 2
00 |
i
453402 :
BRACKET, RT. ANGLE '
610427
B -~ RIVET, TuB .06 X 3/t6 LG.
13 ) w
- {
|
' UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES AND D n DANA LABORATORIES INC.
PROPMETARY NOTICE INCLUDE THICKNESS OF PLATING ® IRVINE, CALIFORNIA
4. ALL DIODES ARE IN2168 | B oiidets AR PhORRIETARY T DANA TOLERANCES ORAWN D) Mae At e [0ETATT) ‘
) TEN P i DECIMALS | ANGLES HOL| 7
A (3. RES\STOR, VALLES AZE 1N ﬁiﬁ%ﬁ&gﬁa ge"g:&sj:lg:ﬁ%:g%‘@'é‘cﬁ% X030 | "oc5 | DinMEzERs | ceex 4 ) 1177 A%SY
- Suus £59., /4 W, B ek N T e N i REFERENCE MULTIPLIER
(2. REF SCUEMATIC Mo 721 BB1 | Lisonatones e, Tt romaron kercon SWENSIORS AND ToLERNCES | | -
y 2667 ’ -l -
L L A Y PROCE S S AN | o U Fon e g | 2oe8N | 9514 'Y PERUSAS VRIS | T'mor [ /‘10 ] I ”I/ 17 SIZE REV
I 1 ENGR \ N | CODE IDENT NO.| DWG NO.
PROCEDURES To Conropn Tl it wEhanon AL ety [ oceso 950 1 | e | e el IsCls llantll1 40688
. ! IES, INC. J 3.
C DAY WORKMANSHIP =TO'S, ! NEXT DWG | USED ON | Mof | & / P 2221 C | 21793 B
NOTES: UNLESS OTHERWISE SPECIFIED APPLICATION QTY REQD SCALE | JsHEET ' oF 3
L B S R
CEA  secas?
4 | 3 3.36 4 2 l 1
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PCB REVISIONS
REV JL1R DESCRIPTION DR | cHK | APPD
A\ | RELEASED PER DRN #
i
B
PART OF L T~ —
ol |RF AMPLIFIER | CUTPUT AMPLIFIER |
3 )_; +15V. 1 ! | Y
I | f
P }! 50 | 45V ° [ I Lo, 23
: > [4 * 8 l I RS 7}' "o
R R2 F34 =e l RIf
| é/i}x 2 3x .ol b8 cio | & :;5’0
| 9 a5y L 120pF | RIO b2
'1 | : ' 2.2uM T e~ I I PART OF
i | \V/ el
; 1 I 1 I I EXT REE OUT L. o
H D ) _I cé6 T\
t ! r————— - ———— rzopr T | N\ @ |
! | FREQUENCY ' | | kL |
clhi
: l SELECTIVE 2.2PF | ﬁ) e I I
I PREAMP B I NN I
! |
| I : R3
— i cs CRI . l x
e et ree weur {g"’ os | CR2
>
: | : T ) y! « I I
» | “H}”Q!.Ml’lll l | I
Lo I L 920583
(3 SRl 3 : s cra
> ~ SRS = =en S R
: ' l bl (4 Sk _g”,’, 12 PF B3 s0pF |
V. | 46 '
— ! |
. I ¢ | l |
, *s v
c | ] ' I |
|
| — B e S VST ————
|
X .‘ s SRé )
> >
- 1 : b 3L 2K ik
| |
PRUNEY’ 1 -2y 1 1 4
-1
. A L
MEYS .01
a5v :
B ' FREQUENCY : IOMHa ¢
’ seLecTive  |HOMHRE R 1O RE e TTL SIGMAL . |
PREAMP <
—
UNLESS OTHERWISE SPECIFIED
PROPRIETARY NOTICE DIMENSIONS ARE IN INCHES AND _ DANA LABORATORIES INC.
' i BOCEAT AARTE S, OATA K T — DROH, ™™ i
, TOLERANCES
LABORATORIES, INC,, omn [ ShAhiyas( 14
A EXPRESS WRITTEN PE::‘IPSS?&QL%)FN%&NVX'TP&%I- DECIMALS | ANGLES HOLE H dllq"v.[ /M SCHEMAT'C - 9500 - OPT Ol
‘ RATESE S e LA on e i e AL o REFERENCE '
. TIONS FROM RA COMPETITIVE SOURCE OR USED FOR X010 1o 0 -.001 | oesn ' (-/
4 TRANSISTORS ARE 2N3646 B ABORATORIES, ING.  ToeE. INFORMATION. MEREON NS AND TOLERANCES | Enom MULTIPL.ER PCB
3 DIODES ARE INS /8 HAS BEEN DEVELOPED AT PRIVATE EXPENSE, AND PER USAS Y14.15 PrOJ ]
2 CAPRCITOR VALUES ARE IN uF :‘4’\1&'11.7\'! OINE Uii% Fano ;unrggg:g;ﬂir%cl(s)%sem#g 406881 9520 MATERIAL FINISH ENGR SIZE [CODE IDENT NO.[DWG NO.
PROD
1. RESISTOR VALUES ARE N OHMS, 5%, VoW TECHNICAL SPECIFICATIONS AND OTMER 00CU | nexT owg | use> ON | ol | et D (21793 72188| A
NOTES: UNLESS OTHERWISE SPECIFIED FROM DANA LABORATORIES, INC. APPLICATICN QTY REQD SCALE ————] Tsweer 1 oF |
\ S e g 7 6 | 5 + s 3 2 | 1
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I REVISIONS )
LTR DECRIPTION DRN CHK APPD
' A | RELEASED PER DRN # /67 %zg/;g L W“f“ \\/r
R74: REMOVE 000103 AND SCRAP,
~ INSTALL 000\04 INITS PLACE
°
. |
-
~|EEE-48-1975
INTERFACE PCB ASSY.
406868 REF
— usss ame, s ~ | DRIIRPANA LABORATORIES INC.
: . ® IRVINE, CALIFORNIA
2. TYPE OPT\ON 12 ON SERIAL TAG s DRAWN Z.%}A_.m— 1e/18
. OrCe | hE® ot ns | oneck Z 72l 40 Hz AUTO TRIGGER ASSY.
USED ON BASIC ASSY UNIT. — L T e, SPT\DN o :
). ASSEMBLE PER RACAL-DANA WORK- i e B A e m
— Q — — MATERIAL FINISH ENGR - 1L p A
MANSHIP MANUAL. v v oo TR / = Mg B | 21793 | 406912 [
NOTES: UNLESS OTHERWISE SPECIFIED APPLICATION QTY REQD scaLE NONE sHeer 1 ofF 2
550 o 52070, momr sono f N
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PC8 REVISIONS
REV IR DESCRIPTION DR | CHK | APFD
730743 RETAINER ,PCB RELEASED PER DRN # //66 Wo/72 il Saket'i
SCREW- PPH, a.-szx 3/ L&(NOM){ 2 PLCS,
WASHER- FLAT, # REF
WASHER ~ | K2, #6
406795 PCB ASSY, PWR SUPFLY
/ /- /0777 CABLE TIE AR
pug—— 7 —
\/ T,
— =
I X
\ <
TRANSFORMER - PARTOF
PWEE SUPPLY PER AAS
406904 CABLE ASSY | ]
J208 ON REAR L
PANEL AssY
730655 OSCILLATOR. , REF
 REMOVE. AND RETURN
TO STOCK
r »d
! MOTHER. PCR
TOP PRAME i /— ¢
|/. /_ BOTTOM ERAME
| SCREW-PPH, =32 x /8 LG (Vom)) 2 1
, A 2@ N WASHER-FLAT, #& fcs B
-- WASHER-L K ™4, REF
- I 1
i
- . /.8 |
BRACKET, osc
— 4150858 SCREW-PPH,CIx‘ ta
2\ WASHER - LK, ol 4 PLACES,
'H ! ~ o
~ 6I0Z67 SPACER #G,//2L6
N .
SCREW-PPH (-32x'%e LG .
red masszER FLéT HG,
: ER-LK WG
1
4068/8 OSCILLATOR ASSY/\
730732 BRACKET, OSC SELTIONAA_
NO SCALE
PROPRIETARY NOTICE DESIONS e s"%"’,{ﬁ” @E][ﬂ DANA LABORATORIES INC..
APLua PWE SUPPLY MEB INTO MOTHE®R Fom | BEMOVE BXISTING Tus Dgg"'*'“ AND THE TECHNICAL DATA HERE. e L e, o
:Ex NUT FROM TRANGFORRMER., ATTACH TO RETAINER DAomaTONIES, Emsaa&:%g:{ﬁg}‘%ﬂ%n&% TOLERANCES vy RSN 79 CPTIGH 22 ASSY,
TOP FRAME AS SHOWN DeCMALS HoLE = vy
® DI BT AR ZEJUST A Mo SR et e s 88 || E =S G jeN SSOLLATOR <1 X107 -
USED N BASIC ARY UNIT, MANUFACTURE BY Al i _ LR Y e/ OSCILLA <X
Repiace PLUCETAMES MG KTOU PRGN LATOR PRIORTO.INSTALLATION AND Ty it R T e e e e 3l - P YT
REPLACE PLUGS AFTER INSTALLATION. . MAY ONLY BE USED FOR PURPOSES OF ENGINEERING ST75 — 1= ATERAL T o JK.MCCLELLAN a~:-l‘ size [cooe 10enT No.[ ows No. REV
I ASSEMBLE PER RACAL-DANA WORKMANSHIP MANUAL. TECHNICAL, SPECIPICATIONS AND OTHER DOCU. Ve T | =1 2/ L.»|IDp d0EI02 A
: MENTS WHICH SPECIFY PROCUREMENT OF PRODUCTS | NEXT DWG | USED ON | o | issr | — 21793
NOTES: UMLESS OTHERWISE SPECIFIED FROM DANA LABORATORIES, INC. APPLICATION QTY REQD N st o] Tee 7 > 2
- g | 6 5 + 4 3 [ 2 1
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o Pea REVISIONS
. REY I\ TR DESCRIPTION DR u«lm
A lAa[rReLEAsED FeR DRN w07 ks ,(%._\;

MOUNT WITH
ADJUSTMENT SCREW
ON THIS SIDE

HEX NUT % &
WASHER, FLAT % &
2 PLCS

610487
MOUSETAIL

ASOOS&I

SWITCH-SLIDE
REMOVE BUSSWIRE
CONNECTING END
LEADS BEFORE
ASSY

600 148
 RECEPT.
‘2 REQD

ul ?
LM340-24 @

A TO INSURE AGAINST PCEB WARPAGE INSTALL
% 6 FLAT WASHER BETWEEN TRANSFORMERK BRUT & PCR

600188
WAFER -3 PIN

E

730682
TRANSFORMER
SOLDER PRIMARY £
SECONDARY LEADS
TO PCR PADS UNDER
TRANSFORMER,

[
SEE DETAIL A

TIE218
P.C. BOARD

"

SCREW PPH 6-32x 3/8 LG -4 PLACES

WASHER, FLAT # &
WA SHER, LOCK #% &
610533 PRESS NUT
6-32 FARSI\DE

COMPONENT SIDE SHOWN

} 3 PLACES

220469
HEATSINK
COMPOUND
A/R

SCREW — PPW 6-32
ﬁ/ wEF ‘

600842

i INSULATOR ~MICA

U\ REF
| /
|

e |
AY

PRESSNUT
2 REQ'D REF

P.C. B0ARD REF

DETAIL A

PROPRIETARY NOTICE
THIS DOCUMENT AND THE TECHNICAL DATA HERE-

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES AND
INCLUDE THICKNESS OF PLATING

DAN @DANA Lasoratories ——

ON_ DISCLOSED, ARE PROPRIETARY TO DANA TOLERANCES T Sy
A 4. ALL DIODES ARE 210004 LABORATORIES, INC.. AND SHALL NQT, WITHOUT o | 1, 54 Ty [Ty P.C. BOARD ASSY
EXPRESS WRITTEN PERMISSION OF DANA LABO- DECIMALS | ANGLES | HOLE 7 t Y - L.
RIS G, 85U LD gh isuned i | S | il oo S 12l pOWER SUPPLY
IN WHOL| IN g - { . AL o7y
A SWITCH S| 5/3 RAI\SED OFF oCcB ¥ .12 TIONS FROMACOMPETIT!OVEESgl{!:tE:E Rﬂzﬁs%zgﬁ XXX.010 100 ~.001 | DESIGN y,',n, 41 F /76 EN OSC ' LL ATOR
JANUFA R Y ANYONI . | .
R SowEmaTIC noolR e e e e B aoesoy ool | e [ et el OV
N DEVELO Al : - 5 ' T -
I. ASSEMBLY PROCESS AND PROCEEDURES - mgfﬁvasusa%FoF%:unreggggﬂn%%ﬁm»;g 406202 losoo orr2e] | 1 AATERIAL FiNiSh fach ’ <.7: 1| Y- 9] SIZE [CODE IDENT NO. mqmo 6 9 ' 8 REV
EVALUATION Al = i : 7200 R
TO CONFORM TO DANA WORKMANSHIP MANUAL. TECHNICAL SPECIFICATIONS AND OTHER DOCU. NEXT | FINAL EnGR L =221 D A
MRS WnlCH SPECIFY PROCUREMENT OF PRODUCTS | _NEXT DWG | USED ON | G | sy g “ 21793
NOTES: UNLESS OTHERWISE SPECIFIED FROM DANA LABORATORIES, INC. APPLICATION QTY REQD ~ scae 2/ 1 | [sHeer 1 _of 5
PN e g 7 (] ;f 4 3 2 I !

Scans by ArtekMedia => 2010
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J2\

T
PIN3 > | PWR I.NPU

|
A\
PN R INPUT

I. DIODES ARE 304,
NOTES: UNLESS OTHERWISE SPECIFIED

o PCB REVISIONS
Scans by Artekmedia => 2010 ReV [(TR DESCRIPTION ' ] DR l&HK AP
A | A | reLeasep per orn # 1767 D3o/50 | A agmm
“
J12
TI )
LM340-24 P
3(CASE) '
RI -l
2.44,..5W !
RB * ’. |
120 . |
+— 2 [+ +1 ¢l |
22 IUF T !_:,%C l
200 3% |
|
| .
. L 4 {GROUND (PN
A
DI NRIONE £ T LIMETERS ARD DANA LABORATORIES INC.
INCLUDE THICKINESS OF PLATING ® ‘ IRVINE, CALIFORNIA
TOLERANCES — DRAWN ”‘ IM((H{ ‘lw 6'/4_;8 SC H E M A T | C
o | | [l 1ol POWER SUPPLY
memcae (o | o5 foesen [ TRl 161/ OVEN OSCILLATOR
DIMENSIONS AND TOLERANCES | rnor Gueecro 28-7, ,
: : PR Uss Y1415 pror K MeCleanm G/2%-[ SIZE |CODE IDENT NO.] DWG NO. REV
406518 [9500 [REF|REF[W e 7 ey
NEXT DWG | USED ON | Nxl [rmil L (NG 24 x4 C|(21793 721918 A
APPL ICATION QTY REOD Xe SCAIT ]SN[ET L OF ‘

L oaind r"mr /M CUPRENS
0 MLO0ER NG 1138

A

341




REVISIONS 1
LTR DESCRIPTION DR | CHK
‘ A | RELEASED PER DRN # //// W "yvu/v-m /V»/ 247
| - [BIREVISED PER E.O. 10729 e |

730047 OSCILLATOR
| 500022 BUSS WIRE AR - : -
BETWEEN E2¢E3 . S o |
-100063CAP-.01, 500V - | | , ﬁ
BETWEEN E3¢ E4 . | o

524000 BLK PIGTAIL

- PLAC R
500082 -COAX A[R 2 PLACES A
500002 SHRINK TUBING AJR

615015 SCREW PPH
Z-56 +5/1¢ LG,
DISCARD EXISTING

SCREW.
610410 CABLE
. CLAMP

WIRE LENGTHS

COAX CABLE 6.5 1.25
RED/WHITE WIRE — 7.0+.25

\— ®O0GS! PIN, MALE

524929 WIRE :
RED /WHITE AR -G600650 PIN, FEMALE

2 REQD

- 000797 RECEPTACLE-3 PIN | ;

A
L .
{ .
|
!
UNLESS OTHERWISE SPECIFIE
DIMENSIONS ARE IN INCHES Azg E][E] n DANA LABORATORIES INC.
INCLUDE THICKNESS OF PLATI ® IRVINE, CALIFORNIA ,

TOLERANCES : DRAWN ‘ %;
SO | MLES | ot [ e ® ASSY- OSCILLATOR,
XX.020 | FORMED +.004 4

xxoio | 100 -.001 | OESiaN Quisrnan [T/ OPT.22

DIMENSIONS AND TOLERANCES ENGI

. ASSEMBLY PRDCESSES AND PROCEDURES TO PER USAS Y14.15 — ' -
CONFORM TO DANA WORKMANSHIP STANDARDS. |406805 (9000 0PT.Z22| | ! MATERIAL FINISH :::: SIZE [CODE IDENT NO.| DWG NO. 4068 a REV
: NEXT DWG | USED ON | T |Fid = ] C 21793 : B
NOTES: UNLESS OTHERWISE SPECIFIED PTICATION oTY REQD] k,. AT EETE T
ETE »anans bicdedekddadiaws2010 ) 242 *
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APPLICATION REVISIONS

NEXT DWG useo on LLTR DESCRIPTION DRN | CHK | APPR

TSx16-5=131 M |RELEASED PER DRN # //66 Sofrg | MLl

400 Q5! 1] L

00797
RECEPTACLE B3FPIN

OO0
Pid MALE

[~ 500132 24 AWG

/\\\ /' TEFLON WHITE €

; L/ BLACK TWISTED
N PrRiR A/R

3.00

.25
2 PALACES

Z TAG AND IDENTIF WITH RACALS | o one
. . X H 3 HNICAL DATA HERE-
DANA F/N CURRENT REV LTk ON ISCLOSED. ARE PROPRIETARY TO DANA

EXPRESS WRITTEN PERMISSION OF DANA LABO-
RATORIES, INC. BE USED, RELEASED OR DISCLOSED
IN WHOLE OR IN PART, OR USED TO SOLICIT QUOTA.-
TIONS FROM A COMPETITIVE SOURCE OR USED FOR

I ASSEMBLE PERE EACAL-DANA ABORATOMIES, ?JC,ANTL%NENES&‘&ZTB‘NAT;E%S:
p i ¢> HAS BEEN DEVELOPED AT PRIVATE EXPENSE, AND
WO‘EKMANSH ‘ MAN u L—- MAY ONLY 8E USED FOR PUﬂPOgESOF ENGINEER‘?NG

EVALUATION AND FOR INCORPORATION INTO
TECHNICAL SPECIFICATIONS AND OTHER DOCU-

NOTES:UNLESS OTHERWISE SPECIFIED FOh s AeORATOR S e O FOPUETS
DR 10e ARE IR INETES AND DANA LABORATORIES INC.
P oe TRt OF FATNG DANA , VNG CALIFCRRIA
TOLERANCES — DRAWN | & ;S €555 6_
DECIMALS | ANGLES | ! 3 —
08 | S | P1AMETERS | CHECK P 2 CABLE ASSY. AC FOWER
XXX.010 1°0 —.001 DESIGN 1O A, // y

DIMENSIONS AND TOLERANCES ECH
PER USAS Y14.5

ATERIAL [ FINISH

ZE]

N 6:'3;71”' SIZE | CODE IDENT NO. [DWG NO. REV
é/é 5 tsel A | 21793 406204 ™

SCALE b DAV E SHEET |  ofF &
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PCB REVISIONS
REV LR DESCRIPTION DR _| CHK [ APPD
730743 RETAINER ,PCB A | RELEASED PER ORN # 1146 /e > may M
SCREW-PPH, -32% 3/a LG(NOM)]{ 2 PLCS,
WASHEQ-FLAT A REF
ER-LK m
400795 PCB ASSY, PWR SUPFPLY
/— 6I0777 CABLE TIE AJR
| —[ 'I' —=
r_.r | S v
TRANSFORMER ~ PART 6F
- PWR SUPPLY @ ASSY
- 5
406904 CABLE ASSY
JZ08 ON REAR
PANEL ASS'’
730655 OSCILLATOR. , REF
REMOVE AND RETURN
T0 STOCK
MOTHER, FCR
TOP FRAME FRAME c
SCREW-PPH, 6-32x /8 L6 (vom)) 2
A WASHER-FLAT, #6 cs |
I - WASHER-LK #G REF
Yl
T S
BRACKET,05C
v asosascze#muoszﬁmm :
s A ¢ WASHER= LI, # 4 PLACES 3
) | A ’
[__a < - ©I0267 SPACER #G,//2L6
] ‘
/ SCREW-PPH (-32X196LG
_.A ‘ WASHER- FLAT, #G, REF
WASHER-LK #w¢
406819 OSCLLATOR ASSYA\ '
“730732 BRACKET, OSC SECTIN A-A_
NO SCALE ———_
UNLESS OTHERWISE SPECIFIED
PROPRIETARY NOTICE DIMENSIONS ARE IN INCHES AND DANA LABORATORIES INC.
A PLUG PWR SUPPLYy FCR INTO MOT HER FCB , REMOVE WX ING ™S m'g ‘i‘:‘-’a’”ﬁéﬁﬁ?‘{#‘fﬁb D?EA HERE- INCLUDE THICKNESS OF PLATING @[E][i][ﬂ IRVINE, CALIFORNIA
CHEIEY NUT FReOM nANQFOgM.‘ ATTACH "'O EETANER +TOP DANA TOLERANCES Jn < 3
FRAME AS SHOWN AP WRITTEN FEAMRSION bF Dna THOuT oecmus | mores | o e s e /34 OPTICN 24 ASSY A
3 TYPE OFTION NO £Z4 0N SERIAL. NO TAG USED ON BAGSIC AMBY UNIT. AT oy O ELEASED OR DISCLOSED X0 | 030 | DIAMETERS | v 74 53-78 -0
) TIONS FROM A COMPETITIVE SOURCE OR USED FOR 0010 | 100 Tt [orsen |49y Vb ‘//5‘/75 OVE N OSC'» L ATOR < 5x |O
/D REMOVE ADJUSTMENT PLUGS FIEOM OSCILLATOR PRIOR TO INSTALLATION AND e, P sy DA e DTSN 0 TR |58 | Goemco  ezrs -
REPLACE PLUGS AFTER INSTALLATION. HAS BEEN DEvEL P AT mvATE expense an0 | —— e T == T Tor |KMCCLELMN|(-2-18 5% [oo0e 06wt wo[owe w0, wev
I, ASSEMBLE PER RACAL-DANA WORKMANSHIP MANUAL. FEGNICAL” ‘SPECIFICATIONS AND OTHER. DOCG. ] T I= 7 52| D 402303
MENTS WHICH SPECIFY PROCUREMENT OF PRODUCTS | NEXT DWG | USED ON | o | assr | o 21 793 A
MOTES: UNLESS OTHERWISE SPECIFIED FROM DANA LABORATORIES, INC. APPLICATION QTY REQD ot o] Toee 7 o 2
* s 3 2 1
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Lap W
/
K/./

REVISIONS .
S LTR DESCRIPTION DR | cHK | APPD-
A | RELEASED PER DRN # ///! ooz | 13/3H75 \
[B |REVISED PERE.O. I0?30 ol
730648 05SCILLATOR
- 500022 BUSS WIRE AR
GI5015 S(é}EWLZPH BETWEEN EZ€E3
- E S 16 .
I 00063 CAP-.0/,500V
\ DiSCRR EXISTING BETWEEN E3 ¢ E4
610410 CABLE
CLAMP
)
1 - |
ke |1 | ;
® |
524000 8 RNy
g'gggg% scgéfNi/%Bma AJR / |
. WIRE LENGTHS
| COAX CABLE 6.5 .25
| RED/WHITE WIRE — 7.0+.25
|
\—taooa,s: PIN; MALE
524929 WIRE
RED/WHITE AR 600650 PIN ,FEMALE
_ 2 REGD |
000797 RECEPTACLE, 3 PIN
|
UNLESS OTHERWISE SPECIFIED c.
oS A e DANA, °*"* fane i ™

TOLERANCES ‘ DRAWN Z,
s [ g | B fone [ 2= Fl ASSY - 0SCILLATOR,
+.004

XXX.010 ro | —Iopl DESIGN W 173/75 OPT 24
DIMENSIONS AND TOLERANCES | ENGR '

I. ASSEMBLY PRDCESSES AND PROCEDURES TO PER USAS Y1415 Py ,
CONFORM TO DANA WORKMANSHIP STANDARDS. [ 4006806 [9000 0PT.24] | [ 1 |~ wateRial v} k{0 (Ut s |74y 2% Too0E TOENT No.TowS . 406819 =
‘ NEXT DWG | USED ON | hEXT [FiA =oe C| 21793 B
NOTES: UNLESS OTHERWISE SPECIFIED APPLICATION QTY REQD ScALE_ONE T Toneer T o ,

o R ) e e 2 ot 4
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PCR ASSY -S17 MHz RFE REV I TR DESCRIPTION DR_| CHK | APPD
4o o LONNECTOR, ZF BN A | RELEASED PER DRN # 1150 1f16/77 “»1«7- )
OO AD| k 4
SCEEW, 4-40X /8 NOM
WASH., LK IT ¥4
(7 f_l (1 E— ]
O)
J104%
L]
\ J U — .
TTOP ASSS, MODEL 9% 10
CLOUWNTER TIMER. 40690
TOP ASSY , MODEL 9514 “ s.
T LOUNTER. TIMER 4014
UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES AND D R n g DANA LABORATORIES INC.
PROPRIETARY NOTICE INCLUDE THICKNESS OF PLATING ® IRVINE, CALIFORNIA
e TS [ pSwee= U7
CEN P ITHOUT DECIMALS | ANGLES HOLE e 7
Ei?%%’.i;‘.:’é?&? u‘;‘s"of‘:.’é‘i‘s’ﬁs&‘ OR DISCLOSED X.030 0° 30’ | DIAMETERS | CHECK Ly p ) /7?7 ASSY, 512 MHz RF
IN WHOLE OR IN PART, OR USED TO SOLICIT QUOTA- XX.020 FORMED +.004 g
NS P Souncs on e o1 oo | 10 | ooy |oson
p 3 .
L ASSY PROCE % | Gasoparomes e, e PRIVATE EXOENGE. AND DIMENSIONS AND TOLERANCES | ENGR | 2z e e /1-9.77
PROCEDURES T | tdver garammesascins | —— 194 1 PER_USAS 114 13 e
CONFORIMM TS ANAS | TECHNICAL SPECIFICATIONS AN OTHER. DOCU Qg1 1 MATERIAL FINISH ence | K. MeC lellan)/!/4/77] Siz€ |cODE IDENT NO.[OWG NO.
WORKMANSHIP TS, | From bana LABORATORES INCr T O | HOPUeTS FRoD /L7 v C 406897
. A IES, .
NEXT DWG | USED ON | MOXT [Fma ENGR z y4 21793 , A
NOTES: UNLESS OTHERWISE SPECIFIED APPLICATION QTY REQD SCALE NQME, [SHEET { OF 7
DR 0337 )
4 3 f 2 1 347
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PCB REVISIONS
REV LR DESCRIPTION DR | crk
A | A | RELEASED PER ORN # //43 Ws/ra aras | (NY
-~ A [ Bl revisED PER Eo#* 117184 LT
. A |C|REVISED PER EO ¥ M
[ ] ,
N :
“s54254
BWWELD
— 0\5\7-5
SO 8% =creEw O-8oxYVB8LAG
NUT- PRESS A reo'o
: O BRSO
GOO924 B HOJE 2 WHEL 1NSTALLING
e o RLACE coMP S/OE o/
A FLA7 SUerFACE
» ¥.\ o — 2 C e g
’ za3s <ce Detaus A ¢'&
ag - 5 47 EZ
o aess .
N . o e o |
W re3 |
TS —{=8] N f
N0l i/z.\lrd |
—
@ |
—‘fg |~— -~ m . { 5907 ) BWIELD
. . | PC 204RD
{i -
' crecur7
c o0, asozql. | it SEELT waneo
' ‘ DuvthL
2920%69 A4524072 9520482 We———
s\uu:ua ' SocKET
(2eeo °) PRACKETY ~ €T Mc.\.E.
z:.on am- (/yz) @IOBGT - -
FAVET, SoLID 05X B 1t Lia.
— MOTE: RIVET GOES 7MAOUGH
THREADED HOLE /W BRACKET
4.0 Tya 4
20 =—=i
' 20
. . +
' | 1o r_ .'5 Tva
« [ )
Y ¥ ” % ‘ —— A
S £ E2 \_ :[%\ '
o +
. .
. 01446 WOO483
KGW‘:'-VKGSW couu.,m PLuG
I‘ N
i A OV3%6
8 DETAL. A TUBING , SHRINK
£\ CENTER COMDUCTOR OF CABLE TO BE TERMINATED JS— S S DIRTIE A" tArotaronies inc.
al TO CENTER PN OF CONNECTOR &oﬁgﬁég :'?CEETESBEEE%%‘%:?ET%%E‘"‘A s T ® """'“‘""“v
| 4. CAPACITOR VYVALLES ARE .O\ MF ,\OOV . EXPRESS WRITTEN FERMISSION OF DANA LASC: DECIMALS woe [— ——— =77 PCB A55Y
3, RES\STOR VALLES ARE N OWWMS 5% 14W N AAOLE OR N PART. OR Lot 30 BOLICIT GUOTA. xcosg | rormen | 24 60s ST
2. REF SCHEMATIC NO. 721907 MANGFACTURE BY. ANYONE OTHER THAN DANA oxoo | v | —® T R.F. 512 MHg
n ' - | s e e e ven - Tl L AT R -
‘T.L ASSY Plzo:isse: A;JD PROCEOURES To CONFORM TO WAY ONLY BE USED FOR PURPOSES OF ENGINEEAING 40688 | 950D TR - ] Ly . |Z/32 74 SIZTE [CODE IDENT NO.| OWa WO L]
U DANA  WORKMAISHIP STANDAZDS . - ] S Fs Lj%_g_m -
MENTSWhicH SHEGIEY PROCUREMENT OF PRODUCTS | NEXT DWG | USED ON | o [y | P 224 D| 21793 406907 |C
MNOTES: UNLESS OTHERWISE SPECIFIED FROM DANA LABORATORIES, INC. APPLICATION QTY REQD BV | [ower | _or 2
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PCB REVISIONS

REV [{TR DESCRIPTION DR | cHK | APPD

/A | RELEASED PER DRN #

¥
PIS-C3 >—9y + -©+5.2V ' _————_— — — — — — —
Tl 1o ' _l
$l01 3 CARM
—(PI5 -2
Pa-C > » -
- e r—1— o VRS - DO
.0
v Qe |
PIS-Al ) ¢ —O +15V 200200
3 |
J |

CHAN C DECADE
' COUNTER

—— et — — —— — — c— . e e

PIS -8

>
A

PIS-F

()
A

PIS -9

|
1
|
J
|
{ D (mis-a
|
|
|
|
|
|

r_P__LS
I's |
N |
LZI R=2K N
- Fr/lD
4 o c { PISE-B
R4
22K 50
RESET CKT .ml
B 2.2K
P4-AB 1 ) - % VA a |
- .- - __ %« _ |\ ~_ 1 ________|
R
Pis-g ) LRES
et v
UNLESS OTHERWISE SPECIFIED T i T
PROPRIETARY NOTICE DIMENSIONS ARE IN INCHES AND Dlgn|p DANA le:«;«?uu:&:&“ INC.
THIS gosgtlgssgg AN:ETHE TECHNICAL DATA HERE- INCLUDE THICKNESS OF PLATING & .
ON DI ., ARE PROPRIETARY TO DANA Al v
Al LAmcrATGnis K, At St N, St Toweiss m b e BT SCHEMATIC - 9500
X ISSION OF DANA LABO- DECIMALS | ANGLES |  HOLE -
aATO%!EES,&:CNBPEAtFﬁED, RELEASED OR DISCLOSED X030 | 0°30 mmg‘r’sﬂs onecx
. IN WHOL [ . OR USED TO SOLICIT QUOTA. XX020 | FORMED |  +.
4, CR,CS, CH THRY C1T7T ARE .DIUF 100V, 10% TIONS F%?_MRAECOMPETITIVE SOURCE OR USED FOR xXxx010 | 1°0° -001 | oesin 5'2 MHE RF PCB
MANUFACTURE BY ANYONE OTHER THAN DANA
3. DIODES ARE HP 5082-2835 LABORATORIES, INC. THE INFORMATION HEREON DIMENSIONS AND TOLERANCES | Enah
HAS BEEN DEVELOPED AT PRIVATE EXPENSE, AND PER USAS Y14.15 3 =
2. CAPALCITORS ARE .0IuF MAYONl:rYoBE Usi‘DDF(;%;unmégggasuTmon:‘ssR':#g 406901 9500 VATERIAL T ENGR SIZE |CODE IDENT NO.| DWG NO. 9 7
EVALUATION Al IN ATH i PROO .
* TECHNICAL SPECIFICATIONS AND OTHER DOCU- NEQ | FINAL ENGR 7 -
. RESISTORS ARE W O"MS"S"” vaw MENTS WHICH SPECIFY PROCUREMENT OF PRODUCTS NEXT DWG USED ON | owc | assv D 21793 2 I O ) A
NOTES: UNLESS OTHERWISE SPECIFIED FROM DANA LABORATORIES, INC. APPLICATION QTY REQD oAl Tneer T_oF 1
OB wee o | 7 6 5 f 4 v 3 2 | 1
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PCB : REVISIONS

REV [LTR DESCRIPTION DR | cHK | APPD

A | RELEASED PER DRN # //66 - 6/4/75 WA wtrw@ .

)
‘310128
T [j

M=

U Moo F 3K = DE

v

1 EEE-488-1975

: —'REMOVE LC, ROMUZZ
INTERFACE PCB Assﬁ-i AND RETLUIEN TO SuK
40868 REF AND \MsTAu_ uzaze -
DIMENSIONS, ARE 1N INCHES. AND : DIRAMA_ AN LABORATORIES INC.
. PROPRIETARY NOTICE . INCLUDE THICKNESS OF PLATING ® IRVINE, CALIFORNIA o
THIS DOCUMENT AND' THE TECHNICAL DATA HERE- : : TOLERANCES : — . :
) ON DISCLOSED, ARE PROPRIETARY TO DANA . DRAWN | EBIC 1N Gy 583r - :
LABORATORIES, INC., AND SHALL NOT, W”NOUT
. ) . . DECIMALS | ANGLES HOLE :
2 rvre omion rowsse | HE R — - T8 | 258 | il (oo LA 0 gl EXTENDED PROGRAMMING
. ' ) . 7 - )
ON SEmiAL NO Taa | I L . B0 | 10| -oof forven ASSY, OPTION"S5E
USED ON BASIC ASS 'y | LABORATORIES, INC. THE INFORMATION HEREON : MECH )
ONIT R e ) DMENSIONS N0 Joipeces L8R e cio g - -
. . ) PROJ
' WBSMEMI?I:%KPERMANSR%AL izs%?‘:@2&:‘?:?&?}5:34"82‘5:3‘2’2335 %&:‘%’: — o514 - |— MATERIAL [ FINSH | | k-mc-%@u”\ ~G-14] SizE |CODE IDENT NO.[OWG NO. REV
. Mtaaivis - T erOD | /7 v .
No"TAE?N‘;)A'— _rfoquuA LAABORAv RIES, INC NEXT DWG | USED ON gwma rklgg | ENGR /j’é/ ({7? C 21793 4069” ‘ A
UNLESS OTHERWISE SPECIFIED . APPLICATION QTY REQD g SCALEg 7T - Tomeer T o -

R S VP, VO : : . .
B eer. T e | | 3 2250 4
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N PCB REVISIONS
REV ILTR DESCRIPTION DR | CHK | APPD
6I0777 CABLE TIE AIR A | RELEASED PER DRN # //¢0 o/79 | mA ey -
MaTHeR Pé 00938 TERMINAL ,
) P b MIN
/ /‘ GPiB Fco TEST JACK, INSTALL/ -
( (F?Mogc’;%gx TOM FRAME
2 { \ / /{ / ,_] AuTS, BOTTOM FRA
% o o : o o PVL, 3PLCS / )
t
(]
Al
T 7
] WHT
-
B , 500002 SHRINK TUBING
Eo RESISTDR LEAD AS 4R, OVER RESISTOR 232 PLCS
- SHORT AS POSSIBLE LEADS
| AT TERMINAL ,
. . E—— WHT 2 PLACES
‘\\
406909 CABLE ASSY’_ANAL(I% VIEW A-A
TRIGGER LEVEL OQUTPUT N0 SCALE
ANALOG TRIGGER LEVEL OUTPUT OPTION , MODEL 9514
GI07T7 CABLE TIE AJR
MOTHER PCB ‘
600938 TERMINAL , TOP FRAME
, TEST JACK, INSTALL GRN
. FROM FAR SIDE
. ) OUTSIDE)CF. M ~m
o ol o ° \ i{/ °/ c o r—'l (PNL 3P)Lcs
: ) BOTTOM .
; FRAME BLK©
Al GRN
TP3
Y,
WHT
wit/OF,
500002 SHRINK TUBING,
RESISTOR LEAD AS AJR, OVER RESISTOR €
SHORT AS POSSIBLE ~ LEADS ,2 PLACES L
AT TERMINAL , A
. 2 PLACES .
‘ VIEW A-A SWITCHING PCB VIEW B-B
406909 CABLE ASSY NQ SCALE NO SCALE ~ ~
ANALOG TIGGER LEVEL OUTPUT
ANALOG TRIGGER LEVEL OUTPUT OPTION, MODEL °5I10

PROPRIETARY NOTICE
NT AND THE TECHNICAL DATA HERE.

UNLESS OTHERWISE SPECIFIED
IN INCHES AND

INCLUDE THICKNESS OF PLATING

@[ﬂﬁ][ﬁ] DANA l':“l”gluouu INC.

-t

D, ARE PROPRIETARY TO DANA TOLERANCES % 3 =3
LABORATORIES, INC., AND SHALL NOT, WITHOUT el P
EXPRESS WRITTEN PERMISSION OF DA 80- /
lwroemsss. NG 6F UBED HeL oasen 09 DNIQCLL&E% DeCIMALS NGLES oS ﬁ/ (r2.7¢ QPT[ON 70 ASS Y) ANALOG
IN WHOLE OR IN PART, OR USED TO SOLICIT QUOTA- XX020 | FORMED | ~ +.004 G 7
TIONS FROM A oo:’rsrmvs SOURCE OR USED FOR 0010 | 100 —001 |oesian S () TRIGGER (EVEL OUTPUT
L. TrPE OPTION NO 70 ON SERIAL NOTAG USED OM BASIC m""“‘:ﬂ"&}.’.’ﬁéi,szgg::rﬁ"fu?J:SQTL”N‘T‘E%SS SoNs WD TouenGes |k | oo Joa-ne
ASAY UNIT HAS BEEN DEV AT PRIVATE EXPENSE, AND . N
MAY ONLY BE USED FOR PURPOSES OF ENGINEERING — 577 ENGR MCLLE YAN|G-2-18] SZE [CODE IDENT NO.| DWG NO. REV
1. ASSEMBLE PER RACAL-DANA WORKMAN SHIP MANUAL., EVALUATION  ANo Fon "INCORrORATION ‘N0 L EREE NS GlESR M[;M/ 57 D 406906 A
WENTS WHICH SPECIFY PROCUREMENT OF PRODUCTS | NEXT DWG | USED ON | g | isw — - 21793
NOTES: UNLESS OTHERWISE SPECIFIED FROM DANA LABORATORIES, INC. APPLICATION QTY REQD o ] Toee 7 o 3
5 4 4 | 3 | 2 | 1
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SECTION 4

PARTS LIST

4.1 This section contains lists of replaceable parts
arranged in the order of the following subassemblies:

4.2 Manufacturers are identified by FSC numbers listed
in table 4.2, “List of Suppliers”. The code numbers are
from the Federal Supply Code for Manufacturers Cataloging

Page Handbooks H4-1, H4-2, and their supplements.
9510 Rear Panel (406882). . . . . . . . . 43
9514 Rear Panel (406883). . . . . . . . . 44
Motherboard (406869) . . . . . . . . . . 45 4.3 Certain parts having 21793 (Dana) listed in the
Display (406863) . . . . . . . . . . .45 “FSC” column are specially-selected semiconductors. For
9510 Switching (406879) . . . . . . . . .417 some of these, standard commercial parts will serve as
9514 Switching (406865) . . . . . . . . .4320 satisfactory replacements. These Dana parts are identified
Interface (406868) . . . . . . . . . . .422 in table 4.1 along with the commercial equivalent.
1/0 Buffer (406867) . . . . . . . . . .429
Rear Input, Opt. 01 (406900) . . . . . . .430 Table 4.1
Reference Multiplier, Opt. 10 (406881) . . . .4-31 )
40 Hz Auto Trigger, Opt. 12 (406912) . . . .432 Semiconductor .
Oven Oscillator, Opt. 22 (406818) . . . . . .4:33 Type: Equivalent:
Oven Oscillator, Opt. 24 (406819) . . . . . .433
OV‘ZZ&;‘?@‘;”f Po'we.r Sf‘plflyj O?t'.zzf 24_  am 007  Diode Fairchild FD300
Oven Oscillator P.S. Cable, Opt. 22/24 (406904) . 4-35
512 MHz RF Assy, Opt. 41 (406897) . . . . .4-36
512 MHz RF PCB, Opt. 41 (406907) . . . . .437
Extended Programming, Opt. 55E (406911) . . . 4.39
Table 4.2 - List of Suppliers
Fsc NAME FsC NAME
00779 AMP, INC. 16733 CABLEWAVE SYSTEMS, INC.

HARRISBURG, PA,

NORTH HAVEN, CONNECTICUT

01295 TEXAS INSTRUMENTS, INC.
DALLAS, TEXAS

17856 SILICONIX, INC.
SANTA CLARA, CA.

MYRTLE BEACH, SO. CAROLINA

02660 AMPHENOL CORP. 21793 RACAL-DANA INSTRUMENTS INC.
BROADVIEW, ILLINOIS IRVINE, CA.

04222 AEROVOX CORP. 24539 AVANTEK, INC.
(Hi-Q Div.) SANTA CLARA, CA,

04713 MOTOROLA, INC,
(Semi-Conductor Products Div.)
PHOENIX, ARIZONA

27014 NATIONAL SEMI-CONDUCTOR CORP.
SANTA CLARA, CA.

05397 UNION CARBIDE CORP,
{Materials Systems Div.)
CLEVELAND, OHIO

27264 MO LEX PRODUCTS CO.
DOWNERS GROVE, ILLINOIS

34371 HARRIS SEMICONDUCTOR
MELBOURNE, FLORIDA

07263 FAIRCHILD
{(Semiconductor Div.)
MOUNTAIN VIEW, CA,

34649 INTEL
SANTA CLARA, CA.

11236 CTS BERNE, INC.
BERNE, INDIANA

50434 HEWLETT-PACKARD CO.
(HPA Div.)
PALO ALTO, CA.

11237 CTS KEENE, INC,
PASO ROBLES, CA.

52648 PLESSEY MEMORIES
SANTA ANA, CA,

15636 ELEC-TROL, INC.
SAUGUS, CA.

56289 SPRAGUE ELECTRIC CO.
(Pacific Div.)
LOS ANGELES, CA.
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Table 4.2 - List of Suppliers continued

FSC NAME FSC NAME
71450 CTS CORP. 79727 C-W INDUSTRIES

ELKHART, INDIANA WARMINSTER, PA,
71471 AEROVOX CORP. 80031 MEPCO-ELECTRA

{Cinema Plant) MORRISTOWN, N.J.

MONCKS CORNER, SO. CAROLINA

80131 ELECTRONICS INDUSTRIES ASSOC.

71590 CENTRALAB ELECTRONICS WASHINGTON, D.C.

MILWAUKEE, WISCONSIN

81349 MILITARY SPECIFICATION

71785 TRW ELECTRONIC COMPONENTS

(Cinch Div.} 82389 SWITCHCRAFT, INC.

ELK GROVE VILLAGE, ILLINOIS CHICAGO, ILLINOIS
72982 ERIE TECHNOLOGICAL PRODUCTS, INC. 83125 NYTRONICS, INC.

ERIE, PA. DARLINGTON, SO. CAROLINA
73138 BECKMAN INSTRUMENTS, INC. 86884 RCA

FULLERTON, CA. (Electronics Components Div.)

HARRISON, N.J.

75915 LITTELFUSE, INC.

DES PLAINES, ILLINOIS 98291 SEALECTRO CORP.

MAMARONECK, N.Y.

76493 MILLER, J.W. CO.

COMPTON, CA. 99800 AMERICAN PRECISION INDUSTRIES, INC.

(Delevan Div.)
East Aurora, N.Y,

42
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406882 — Assy., PANEL, REAR

Scans by Artekmedia => 2010

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
C201 100111 | CAP CERAM OIMFD 2000V 71471 HVD6-2KV
C202 100111 | CAP CERAM 01 MFD 2000V 71471 HVD6-2KV
C203 110125 | CAP TANTA 2.2 MFD 35V 20% 05397 T368B225M035AS
€204 110125 | CAP TANTA 2.2 MED 35V 20% 05397 T368B225M035AS
C205 110125 | CAP TANTA 2.2 MED 35V 20% 05397 T368B225M035AS
C206 110125 | CAP TANTA 2.2 MED 35V 20% 05397 T368B225M035AS
F201 920205 | FUSE GLASS .75 AMP 250V 75915 3AG3%4ASB
J201 600567 | CONN RECPTLE 02660 31-236
1202 600567 | CONN RECPTLE 02660 31236
J203 600567 | CONN RECPTLE 02660 31-236
1205 600567 | CONN RECPTLE 02660 31236
J208 600619 | CONN RECPTLE 82389 EAC-301
T201 730725 | TRANSFORMER 21793 730725
U201 230275 | IC MC7805-CT 04713 MC7805-CT
U202 230201 | IC MC7912-CP 04713 MC7912-CP
U203 230373 | IC 7815-CT 04713 7815-CT
U204 230275 | IC MC7805-CT 04713 MC7805-CT
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406883 — Assy., PANEL, REAR

REF | DANA MANU
DES P/N DESCRIPTION FSC P/N
€201 100111 | CAP CERAM OIMFD 2000V 71471 | HVD6-2KV
€202 100111 | CAP CERAM OIMFD 2000V 71471 | HVD6-2KV
€203 110125 | CAP TANTA 2.2 MFD 35V 20% 05397 | T368B225MO35AS
C204 110125 | CAP TANTA 2.2 MFD 35V 20% 05397 | T368B225MO35AS
€205 110125 | CAP TANTA 2.2 MFD 35V 20% 05397 | T368B225M035AS
€206 110125 | CAP TANTA 2.2 MFD 35V 20% 05397 | T368B225MO35AS
F201 920205 | FUSE  GLASS .75 AMP 250 V 75915 | 3AG3%4ASB
3201 600567 | CONN  RECPTLE 02660 | 31-236
31202 600567 | CONN  RECPTLE 02660 | 31-236
3203 600567 | CONN  RECPTLE 02660 | 31-236
3205 600567 | CONN  RECPTLE 02660 | 31-236
1208 600619 | CONN  RECPTLE 82389 | EAC-301
T201 730725 | TRANSFORMER 21793 | 730725
U201 230275 | IC MC7805-CT 04713 | MC7805-CT
U202 230201 | IC MC7912-CP 04713 | MC7912-CP
U203 230373 | 1IC 7815CT 04713 | 7815CT
U204 230275 | IC MC7805-CT 04713 | MC7805-CT
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406869 — Assy., PCB, MOTHERBOARD

Scans by Artekmedia => 2010

REF DANA MANU
DES P/N DESCRIPTION FSC P/N

Cl 110141 CAP TANTA 22 MFD 15V 20% 05397 T368B226M0O15AS
Cc2 100017 | CAP CERAM 01 MFD 100V 20% 56289 CO23B101F103M
C3 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C4 100017 | CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M
(O 100017 CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M
Co6 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C7 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C8 110126 | CAP TANTA 6.8 MFD 35V 20% 05397 T368B685SMO35AS
C9 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B10IF103M
C10 100017 | CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M
Cl11 100017 | CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M
C12 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C13 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
Cl14 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C15 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
Cleé 110126 | CAP TANTA 6.8 MFD 35V 20% 05397 T368B685MO35AS
C17 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C18 100017 | CAP CERAM .01 MFD 100V 20% 56289 CO23B101F103M
C19 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C20 100099 | CAP CERAM 30PFD 1000 V 5% 56289 C030B102F300J
C21 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C22 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C23 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C24 110141 CAP TANTA 22 MFD 15V 20% 05397 T368B226M0O15AS
C25 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C26 110140 | CAP TANTA 47 MFD 6V 20% 05397 "T368B476M006AS
C27 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C28 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C29 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C30 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C31 100017 CAP CERAM .01 MFD 100V 20% 56289 CO23B101F103M
C32 110140 | CAP TANTA 47 MFD 6V 20% 05397 T368B476MO06AS
C33 110141 CAP TANTA 22 MFD 15V 20% 05397 T368B226M0O15AS
C34 100017 | CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M
C35 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C36 110126 | CAP TANTA 6.8 MFD 35V 20% 05397 T368B685M0O35AS
C37 100017 | CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M
C38 110126 CAP TANTA 6.8 MFD 35V 20% 05397 T368B685M035
C39 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C40 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C41 100017 CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M

45




406869 — Assy., PCB, MOTHERBOARD

REF DANA MANU
DES P/N DESCRIPTION FSC P/N

C42 100017 CAP CERAM 01 MFD 100V 20% 56289 C023B101F103M
C43 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C44 100017 | CAP CERAM .01 MFD 100V 20% 56289 CO23B101F103M
C45 110126 CAP TANTA 6.8 MFD 35V 20% 05397 T368B685M0O35AS
C46 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C47 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C48 100017 | CAP CERAM .01 MFD 100V 20% 56289 C0O23B101F103M
C49 110141 CAP TANTA 22 MFD 15V 20% 05397 T368B226MO15AS
C50 100017 | CAP CERAM .01 MFD 100 V 20% 56289 ' CO23B101F103M
C51 100017 | CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M
C52 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C53 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C54 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
Cs5 110129 | CAP TANTA .1 MFD 35V 20% 05397 T368A104MO0O35AS
C56 100017 | CAP CERAM .01 MFD 100V 20% 56289 CO23B101F103M
Cs7 100017 | CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M
C58 100017 | CAP CERAM .01 MFD 100V 20% 56289 CO23B10IF103M
C59 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C60 100017 | CAP CERAM .01 MFD 100V 20% 56289 CO023B101F103M
Co1 100017 | CAP CERAM .01 MFD 100V 20% 56289 CO23B101F103M
C62 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C63 100017 CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M
Co4 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C65 100017 | CAP CERAM .01 MFD 100V 20% 56289 CO023B101F103M
Co66 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C67 100017 | CAP CERAM 01 MFD 100V 20% 56289 C023B101F103M
C68 100017 | CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M
C69 100017 | CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M
C70 100017 | CAP CERAM - .01 MFD 100V 20% 56289 C023B101F103M
C71 100017 | CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M
Cc72 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C73 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C74 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C75 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C76 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C77 100017 | CAP CERAM .01 MFD 100 vV 20% 56289 C023B101F103M
C78 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
Cc79 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C80 100017 | CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M
C81 100017 | CAP CERAM .01 MFD 100 V 20% 56289 CO023B101F103M
C82 100017 | CAP CERAM .01 MFD 100 V 20% 56289 CO023B101F103M
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Scans by Artekmedia => 2010

406869 — Assy., PCB, MOTHERBOARD continued

REF DANA MANU

DES P/N DESCRIPTION FSC P/N
C83 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C84 110172 CAP ELECT 470 MFD 35V 35VBSL470
C85 110172 CAP ELECT 470 MFD 35V 35VBSL470
C86 110174 CAP ELECT 10,000 MFD 15V 3050HS103U015

244G

C87 100126 CAP TANTA 6.8 MFD 35V 20% 05397 T368B685MO35AS
C88 1060126 CAP TANTA 6.8 MFD 35V 20% 05397 T368B685MO35AS
C89 100126 CAP TANTA 6.8 MFD 35V 20% 05397 T368B685SMO35AS
C90 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C91 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C92 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
Co93 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C94 110126 CAP TANTA 6.8 MFD 35V 20% 05397 T368B685M0O35AS
C95 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C96 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C97 110140 CAP CERAM 47 MFD 6V 20% 05397 T368B685M0O06AS
€98 110140 CAP CERAM 47 MFD 6V 20% 05397 T368B685MO06AS
C99 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
CR1 211083 DIODE SILICO IN916B 81349 IN916B
CR2 211083 DIODE SILICO IN916B 81349 IN916B
CR3 211083 DIODE SILICO IN916B 81349 IN916B
CR4 210004 DIODE SILICO 1N4004 81349 1N4004
CR5 210004 DIODE SILICO 1IN4004 81349 1N4004
CR6 210004 DIODE SILICO 1N4004 81349 1N4004
CR7 210004 DIODE SILICO 1N4004 81349 1N4004
CR8 210070 DIODE POWER 3 AMP 04713 MR501
CR9 210070 DIODE POWER 3 AMP 04713 MR501
CR10 210070 DIODE POWER 3 AMP 04713 MR501
CR11 210070 DIODE POWER 3 AMP 04713 MR501
CR12 220026 DIODE RF DET IN82AG 81349 IN82AG
CR13 210004 DIODE SILICO 1N4004 81349 1IN4004
CR14 210004 DIODE SILICO 1N4004 81349 1IN4004
CR15 210004 DIODE SILICO 1N4004 81349 1N4004
CR16 210004 DIODE SILICO 1N4004 81349 1N4004
CR17 220034 DIODE ZENER IN960B 81349 IN960B
J4 600689 CONN 3P 00779 4.583486-8
J8 920735 SOCKET 1IC 16 P 71785 133-51-02-006
J9 920735 SOCKET 1IC 16 P 71785 133-51-02-006
J10 920735 SOCKET IC 16 P 71785 133-51-02-006
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406869 — Assy., PCB, MOTHERBOARD

continued

REF DANA MANU

DES P/N DESCRIPTION FSC P/N
Ji4 600821 CONN 6P 27264 09-03-1062
J15 600690 | CONN 7P 00779 4-583486-4
L1 310068 | CHOKE RF 1 uH 10% 99800 1537-12
L2 310068 | CHOKE RF 1 uH 10% 99800 1537-12
L3 310132 | CHOKE RF 47 uH 10% 99800 1025-12
L4 310132 | CHOKE RF 47 uH 10% 99800 1025-12
LS 310068 CHOKE RF 1 uH 10% 99800 1537-12
L6 310132 | CHOKE RF 47 uH 10% 99800 1025-12
L7 310132 | CHOKE RF 47 uH 10% 99800 1025-12
L8 310068 | CHOKE RF 1 uH 10% 99800 1537-12
L9 310068 CHOKE = RF 1 uH 10% 99800 1537-12
L10 310068 |. CHOKE RF 1 uH 10% 99800 1537-12
L1l 310055 CHOKE RF 4.7 uH 76493 9310-28
ps 600798 | CONN PLUG 3P 27264 09-18-5031
Ql 200200 | TRANS NPN 200200 21793 200200
Q2 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q3 200037 | TRANS  SILICO NPN 2N3646 80131 2N3646
Q4 200068 | TRANS  SILICO PNP 2N4250 80131 2N4250
Q5 200068 | TRANS  SILICO PNP 2N4250 80131 2N4250
Q6 200200 | TRANS NPN 200200 21793 200200
Q7 200068 | TRANS PNP 2N4250 80131 2N4250
Q8 200068 | TRANS PNP 2N4250 80131 2N4250
Q9 200200 | TRANS NPN 200200 21793 200200
Q10 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q11 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q12 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q13 200068 | TRANS PNP 2N4250 80131 2N4250
Q14 200068 | TRANS PNP 2N4250 80131 2N4250
Q15 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Qlé 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q17 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q18 200037 | TRANS  SILICO NPN 2N3646 80131 2N3646
Q19 200099 | TRANS  SILICO PNP 2N4258 81349 2N4258
Q20 200099 | TRANS  SILICO PNP 2N4258 81349 2N4258
Q21 200099 | TRANS  SILICO PNP 2N4258 81349 2N4258
Q22 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q23 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q24 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
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406869 — Assy., PCB, MOTHERBOARD continued

REF DANA MANU

DES P/N DESCRIPTION FSC P/N
Q25 200037 | TRANS  SILICO NPN IN3646 80131 2N3646
Q26 200088 | TRANS  SILICO PNP IN4248 80131 2N4248
Q27 200088 | TRANS  SILICO PNP IN4248 80131 2N4248
Q28 200088 | TRANS  SILICO PNP IN4248 80131 2N4248
Q29 200037 | TRANS  SILICO NPN IN3646 80131 2N3646
Rl 000221 | RES CARBON 220 OHM 5% 1/4W 81349 RCO7GF221]
R2 000221 | RES CARBON 220 OHM 5% 1/4W 81349 RCO7GF221J
R3 000221 | RES CARBON 220 OHM 5% 1/4W 81349 RCO7GF221]
R4 000221 | RES CARBON 220 OHM 5% 1/4W 81349 RCO7GF221J
RS 000222 | RES CARBON 22K 5% 1/4W 81349 RCO7GF222]
R6 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103J
R7 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102]
R8 000102 | RES CARBON 1K 5% 1/4W 81349 | RCO7GF102J
R9 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102J
R10 000132 | RES CARBON 13K 5% 1/4W 81349 RCO7GF132]
R11 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102J
R12 000512 | RES CARBON 5.1K 5% 1/4W 81349 RCO7GF512])
R13 000512 | RES CARBON 5.1K 5% 1/4W 81349 RCO7GF512)
R14 000511 | RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF511J
R15 000512 | RES CARBON 5.1K 5% 1/4W 81349 RCO7GF512)
R16 000512 | RES CARBON 5.1K 5% 1/4W 81349 RCO7GF512]
R17 000132 | RES CARBON  1.3K 5% 1/4W 81349 RCO7GF132]
R18 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102J
R19 000621 | RES CARBON 620 OHM 5% 1/4W 81349 RCO7GE6217J
R20 000152 | RES CARBON 15K 5% 1/4W 81349 RCO7GF152]
R21 000511 | RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF511J
R22 000511 | RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF511J
R23 000152 | RES CARBON 15K 5% 1/4W 81349 RCO7GF152)
R24 000152 | RES CARBON 15K 5% 1/4W 81349 RCO7GF152]
R25: 000511 | RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF511]
R26 000181 | RES CARBON 180 OHM 5% 1/4W 81349 RCO7GF181]
R27 000621 | RES "CARBON 620 OHM 5% 1/4W 81349 RCO7GF621]
R28 000511 | RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF511]
R29 000221 | RES CARBON 220 OHM 5% 1/4W 81349 RCO7GF221J
R30 000222 | RES CARBON 22K 5% 1/4W 81349 RCO7GF222]
R31 000361 | RES CARBON  3600HM 5% 1/4W 81349 RCO7GF361J]
R32 000101 | RES CARBON  1000HM & 5% 1/4W 81349 RCO7GF101J
R33 000361 | RES CARBON 360 OHM 5% 1/4W 81349 RCO7GF361]
R34 000221 | RES CARBON 220 OHM 5% 1/4W 81349 RCO7GF221J
R35 000361 | RES CARBON 360 OHM 5% 1/4W 81349 RCO7GF361J
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406869 — Assy., PCB, MOTHERBOARD continued

REF DANA MANU

DES P/N DESCRIPTION FSC P/N
R36 000361 RES CARBON 360 OHM 5% 1/4W 81349 RCO7GF361J
R37 000512 RES CARBON 5.1K 5% 1/4W 81349 RCO7GFE512]
R38 000430 RES CARBON 43 OHM 5% 1/4W 81349 RC07GF430]
R39 000511 RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF511]J
R40 000430 RES CARBON 43 OHM 5% 1/4W 81349 RC0O7GF430]
R41 000430 RES CARBON 43 OHM 5% 1/4W 81349 RC0O7GF430]
R42 000511 RES CARBON 5100HM 5% 1/4W 81349 RCO7GF511)
R43 000121 RES CARBON 120 OHM 5% 1/4W 81349 RCO7GF121]
R44 000510 RES CARBON 51 OHM 5% 1/4W 81349 RCO7GF510J
R45 000121 RES CARBON 1200HM 5% 1/4W 81349 RCO7GF121]
R46 000821 RES CARBON 820 OHM 5% 1/4W 81349 RC0O7GF821J
R47 000181 RES CARBON 180 OHM 5% 1/4W 81349 RCO7GF181J
R48 000121 RES CARBON 120 OHM 5% 1/4W 81349 RCO7GF121]
R49 000121 RES CARBON 120 OHM 5% 1/4W 81349 RC07GF121]
R50 000121 RES CARBON 120 OHM 5% 1/4W 81349 RCO7GF121J
R51 000511 RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF511]
R52 000910 RES CARBON 91 OHM 5% 1/4W 81349 RCO7GF910J
R53 000910 RES CARBON 91 OHM 5% 1/4W 81349 RC0O7GF910]
R54 040247 POT CERMET 5K 20% 1/2W 73138 72PX5K
R55 000511 RES CARBON 5100HM 5% 1/4W 81349 RCO7GF511J
R56 000431 RES CARBON 4300HM 5% 1/4W 81349 RC0O7GF431]
R57 000510 RES CARBON 51 OHM 5% 1/4W 81349 RCO7GF510J
R58 000822 RES CARBON 82K 5% 1/4W 81349 RC0O7GF822]
R59 000821 RES CARBON 820 OHM 5% 1/4W 81349 RCO7GF8&821]
R60 000431 RES CARBON 430 OHM 5% 1/4W 81349 RCO7GF431])
R61 000121 RES CARBON 120 OHM 5% 1/4W 81349 RCO7GF121]
R62 000430 RES CARBON 43 OHM 5% 1/4W 81349 RCO7GF430]
R63 000431 RES CARBON 430 OHM 5% 1/4W 81349 RC0O7GF431)
R64 000303 RES CARBON 30K 5% 1]4W 81349 RCO7GF303]
R65 000101 RES CARBON 100 OHM 5% 1/4W 81349 RCO7GF101]
R66 000101 RES CARBON 100 OHM 5% 1/4W 81349 RCO7GF101J
R67 000101 RES CARBON 100 OHM 5% 1/4W 81349 RCO7GF101J
R68 000511 RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF511]
R69 000303 RES CARBON 30K 5% 1/4W 81349 RCO7GF303)
R70 000303 RES CARBON 30K 5% 1/4W 81349 RCO7GF303J
R71 000511 RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF5117J
R72 000822 RES CARBON 8.2K 5% 1/4W 81349 RCO7GF822J
R73 000512 RES CARBON 52K 5% 1/4W 81349 RCO7GF512)
R74 000431 RES CARBON 430 0OHM 5% 1/4W 81349 RCO7GF431]
R75 000512 RES CARBON 5.1K 5% 1/4W 81349 RCO7GF512J
R76 000152 RES CARBON 15K 5% 1/4W 81349 RCO7GF152)
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406869 — Assy., PCB, MOTHERBOARD continued

REF DANA MANU

DES P/N DESCRIPTION FSC P/N
R77 000512 RES CARBON 5.1K 5% 1/4W 81349 RCO7GF512]
R78 000112 RES CARBON 1.1K 5% 1/4W 81349 RCO7GF112]
R79 000112 | RES CARBON 1.1K 5% 1/4W 81349 RCO7GF112]
R80 000112 RES CARBON 1.1K 5% 1/4W 81349 RCO7GF112]
R81 000512 RES CARBON 5.1K 5% 1/4W 81349 RCO7GF512)
R82 000202 RES CARBON 2K 5% 1/4W 81349 RCO7GF202]
R83 000511 RES CARBON 510 0HM 5% 1/4W 81349 RCO7GF511J
R84 000303 RES CARBON 30K 5% 1/4W 81349 RCO7GF303]
R85 040247 | POT CERMET 5K 20% 1/2W 73138 72PX5K
R86 000121 RES CARBON 120 OHM 5% 1/4W 81349 RCO7GF121J
R&7 000511 RES CARBON 5100HM 5% 1/4W 81349 RCO7GF511)
R8&8 000202 RES CARBON 2K 5% 1/4W 81349 RCO7GF202J
R89 000511 RES CARBON 5100HM 5% 1/4W 81349 RCO7GF511]
R90 000821 RES CARBON 820 OHM 5% 1/4W 81349 RCO7GF821J
R91 000202 RES CARBON 2K 5% 1/4W 81349 RC07GF202J
R92 000221 RES CARBON 220 OHM 5% 1/4W 81349 RC0O7GF221J
R93 000132 RES CARBON 1.3K 5% 1/4W 81349 RCO7GF132]
R94 000101 RES CARBON 100 OHM 5% 1/4W 81349 RCO7GF101J
R95 000361 RES CARBON 360 OHM 5% 1/4W 81349 RCO7GF361J
R96 000910 RES CARBON 91 OHM 5% 1/4W 81349 RCO07GF910J
R97 000910 RES CARBON 91 OHM 5% 1/4W 81349 RC07GF910)
R98 000103 RES CARBON 10K 5% 1/4W 81349 RCO7GF103]
R99 000302 RES CARBON 3K 5% 1/4W 81349 RCO7GF302J
R100 000302 RES CARBON 3K 5% 1/4W 81349 RCO7GF302]
R101 000103 RES CARBON 10K 5% 1/4W 81349 RCO7GF103]
R102 000103 RES CARBON 10K 5% 1/4W 81349 RCO7GF103]
R103 000202 RES CARBON 2K 5% 1/4W 81349 RCO7GF202]
R104 000103 RES CARBON 10K 5% 1/4W 81349 RCO7GF103J
R105 000361 RES CARBON 360 0OHM 5% 1/4W 81349 RCO7GF361J
R106 000101 RES CARBON 100 OHM 5% 1/4W 81349 RCO7GF101J
R107 000511 RES CARBON 510 0HM 5% 1/4W 81349 RCO7GF511J
R108 000511 RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF511]
R109 000511 RES CARBON 5100HM 5% 1/4W 81349 RCO7GF511J
R110 000511 RES CARBON 5100HM 5% 1/4W 81349 RCO7GF511J
R111 000511 RES CARBON 510 0OHM 5% 1/4W 81349 RCO7GF511J
R112 000511 RES CARBON 510 0HM 5% 1/4W | 81349 RCO7GF511J
R113 000430 | RES CARBON 43 OHM 5% 1/4W 81349 RCO7GF430]
R114 000561 RES CARBON 560 0HM 5% 1/4W 81349 RCO7GF561J
R115 000750 RES CARBON 75 OHM 5% 1/4W 81349 RCO7GF750]
R116 000430 | RES CARBON 43 OHM 5% 1/4W 81349 RCO7GF430]
R117 000181 RES CARBON 180 OHM 5% 1/4W 81349 RCO7GF181J
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406869 — Assy., PCB, MOTHERBOARD continued
REF DANA MANU
DES P/N DESCRIPTION FSC P/N

R118 000181 | RES CARBON 180 OHM 5% 1/4W 81349 RCO7GF181]
R119 000511 | RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF511J
R120 000181 | RES CARBON 180 OHM 5% 1/4W 81349 RCO7GF181]
R121 000621 | RES CARBON 620 OHM 5% 1/4W 81349 RCO7GF621]
R122 000561 | RES CARBON 560 OHM 5% 1/4W 81349 RCO7GF561]
R123 000471 | RES CARBON 470 OHM 5% 1/4W 81349 RCO7GF471]
R124 000181 | RES CARBON 180 OHM 5% 1/4W 81349 RCO7GF181J
R125 000561 | RES CARBON 560 OHM 5% 1/4W 81349 RCO7GF561)
R126 000510 | RES CARBON 51 OHM 5% 1/4W 81349 RCO7GE510J
R127 000222 | RES CARBON 22K 5% 1/4W 81349 RCO7GF222]
R128 000181 | RES CARBON 180 OHM 5% 1/4W 81349 RCO7GF181]
R129 000221 | RES CARBON 220 OHM 5% 1/4W 81349 RCO7GE221]
R130 000561 | RES CARBON 560 OHM 5% 1/4W 81349 RCO7GF561J
R131 000391 | RES CARBON 390 OHM 5% 1/4W 81349 RCO7GF391J
R132 000221 | RES CARBON 220 OHM 5% 1/4W 81349 RCO7GF221]
R133 000131 | RES CARBON 130 0HM 5% 1/4W 81349 RCO7GF131]
R134 000430 | RES CARBON 43 0HM 5% 1/4W 81349 RCO7GF430J
R135 000221 | RES CARBON 220 OHM 5% 1/4W 81349 RCO7GF221]
R136 000510 | RES CARBON 51 OHM 5% 1/4W 81349 RCO7GE510]
R137 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GE102]
R138 000122 | RES CARBON 12K 5% 1/4W 81349 RCO7GF122)
R139 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102J
R140 000122 | RES CARBON 1.2K 5% 1/4W 81349 RCO7GF122]
R141 000750 | RES CARBON 75 OHM 5% 1/4W 81349 RCO7GF750J]
R142 000161 | RES CARBON 160 OHM 5% 1/4W 81349 RCO7GF161J
R143 001750 | RES CARBON 5.6 OHM 5% 1/4W 81349 RCO7GF5R6]
R144 000391 | RES CARBON 390 OHM 5% 1/4W 81349 RCO7GE391J
R145 000202 | RES CARBON 2K 5% 1/4W 81349 RCO7GF202]
S1 600604 | SWITCH PUSHBUTTON 2P2P 71590 PB15 Series
S2 600604 | SWITCH PUSHBUTTON 2P2P 71590 PB15 Series
S3 600915 | SWITCH ROTARY 3 Deck 11237 5P9028A

S4 600915 | SWITCH ROTARY 3 Deck 11237 5P9028A

S5 600920 | SWITCH SLIDE 2P3T 79727 G1-154/G-02-83-2/

G-20-18
S6 600919 | SWITCH SLIDE 2P2T 79727 GI-152/G-02-83-2/
G-20-18

Ul 230360 | IC MM74C151N 27014 MM74C151N
U2 230234 | IC SN74LS04N 01295 SN74LS04N
U3 230330 | IC 74SL367 01295 7418367
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406869 — Assy., PCB, MOTHERBOARD continued

REF DANA MANU

DES P/N DESCRIPTION FSC P/N
U4 230193 IC SN74LSOON 01295 SN74LSOON
uUs 230202 IC CA3102E 86884 CA3102E
U6 230202 IC CA3102E 86884 CA3102E
u7 230314 IC SN74LS75 01295 SN74LS75
U8 230317 IC SN74LS90 01295 SN74LS90
U9 230374 IC LS7031 LS7031
U10 230193 IC SN74LSOON 01295 SN74LSOON
Ull 2303006 IC SN74LS02 01295 SN74LS02
uUi12 230395 IC PROM “U 12” HM-7603 34371 HM-7603
U13 230248 iC SN74LS10N 01295 SN74LS10N
Ui14 230073 iC 7405 01295 7405
Uls 320192 IC SN74LS05N 01295 SN74LS05N
Ulé6 230394 IC PROM “U 16 HM-7603 34371 HM-7603
U7 230118 IC CA3086 86884 CA3086
U18 230118 IC CA3086 86884 CA3086
U19 230177 IC SN74196 01295 SN74196
U20 230193 IC SN74LS00N 01295 SN74LSO0ON
U21 230194 IC SN74LS74N 01295 SN74LS74N
U22 230194 IC SN74LS74N 01295 SN74LS74N
U23 230306 IC SN74LS02 01295 SN74LS02
U24 230072 IC 7474 01295 7474
u2s 230234 IC SN74LS04N 01295 SN74LS04N
U26 230315 1C SN74LS153N 01295 SN74LS153N
u27 230193 1C SN74LSO0ON 01295 SN74LSOON
U29 230234 IC SN74LS04N 01295 SN74LS04N
U30 230193 IC SN74LSO0ON 01295 SN74LSOON
U31 230193 IC SN74LSO0N 01295 SN74LSO0ON
U32 230193 I1C SN741.SO0N 01295 SN74L.SOON
U33 230193 IC SN74LSOON 01295 SN74LS00ON
U34 230112 IC MC10131 04713 MC10131
U35 230112 IC MC10131 04713 MC10131
U36 230112 IC MC10131 04713 MC10131
u37 230361 IC MC10113P 04713 MCI10113P
U38 230112 IC MC10131 04713 MC10131
U39 230205 IC MC10102P 04713 MC10102P
U40 230317 IC SN741.890 01295 SN74L890
U41 230359 IC DM74LS151N 27014 DM74LS151N
uU42 230317 IC SN741LS90 01295 SN74LS90
U43 230317 IC SN74L.890 01295 SN74LS890
u44 230193 IC SN74LSOON 01295 SN74LS0O0ON
U45 230317 IC SN74LS90 01295 SN741.890
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406869 — Assy., PCB, MOTHERBOARD

continued

REF | DANA MANU

DES P/N DESCRIPTION FSC P/N
U46 230234 | IC SN74LS04N 01295 SN74LS04N
U47 230306 | IC SN741502 01295 SN74LS02
U48 230248 | IC SN74LS10N 01295 | SN74LSION
U49 230205 | IC MC10102P 04713 | MC10102P
US0 230112 | IC MC10131 04713 | MC10131
Us1 230362 | IC MC10103P 04713 | MCI10103P
Us2 230205 | IC MC10102P 04713 | MC10102P
Us3 230205 | IC MC10102P 04713 | MC10102P
Us4 230362 | IC MC10103P 04713 | MCI10103P
USs 230317 | IC SN74LS90 01295 | SN74LS90
Us6 230317 | IC SN74LS90 01295 | SN74LS90
Us7 230317 | IC SN74LS90 01295 | SN74LS90
U58 230317 | IC SN74LS90 01295 SN74LS90
Us9 230194 | IC SN74LS74N 01295 | SN74LS74N
U60 230346 | IC 7418157 01295 74LS157
U61 230112 | IC MC10131 04713 | MC10131
U62 230205 | IC MC10102P 04713 | MC10102P
U63 230234 | IC SN74LS04N 01295 SN74LS04N
w1 600245 | JUMPER INSULATED L-2007-1LP
Y1 730655 | OSCILLATOR TXCO 21793 730655
71 080020 | RES CERMET 10K Network  8P.7R 2% 11236 | 750-81-R10KS2
72 080011 | RES CERMET 1K Network  8P.7R 2% 11236 | 750-81-R1KS2
Z3 080021 | RES CERMET 510 OHM Network 14P.13R 2% 11236 760-1-R5K§2
74 080020 | RES CERMET 10K Network  8P.7R 2% 11236 | 750-81-R10KS2
75 080002 | RES CERMET 500 OHM Network  8P.7R 2% 11236 | 750-81-RS00§2
76 080010 | RES CERMET  TTL-ECL Network 11236 | 76145
77 080002 | RES CERMET 500 OHM Network  8P.7R 2% 11236 | 750-81-R500Q2
Z8 080002 | RES CERMET 500 OHM Network  8P.7R 2% 11236 | 750-81-R50082
79 080002 | RES CERMET 500 OHM Network  8P.7R 2% 11236 | 750-81-R5002
710 080010 | RES CERMET  TTL-ECL Network 11236 | 76145
Z11 080002 | RES CERMET 500 OHM Network  8P.7R 2% 11236 | 750-81-R50082
Z12 080002 | RES CERMET 500 OHM Network  8P.7R 2% 11236 | 750-81-R50082
713 080002 | RES CERMET 500 OHM Network  8P.7R 2% 11236 | 750-81-R500%2
714 080002 | RES CERMET 500 OHM Network  8P.7R 2% 11236 | 750-81-R50082
Z15 080002 | RES CERMET 500 OHM Network  8P.7R 2% 11236 | 750-81-R50082
716 080010 | RES CERMET  TTL-ECL Network 11236 | 761-45
717 080002 | RES CERMET 500 OHM Network  8P.7R 2% 11236 | 750-81-R50052
414
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406863 — Assy., PCB, DISPLAY

Scans by Artekmedia => 2010

REF DANA MANU

DES P/N DESCRIPTION FSC P/N
C1 110141 CAP TANTA 22 MFD 15V 20% 05397 T368B226M0O15AS
C2 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C3 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
CR1 210079 | DIODE LED LAMP, YELLOW 50434 HP5082-4555
CR2 210079 | DIODE LED LAMP, YELLOW 50434 HP5082-4555
CR3 210079 | DIODE LED LAMP, YELLOW 50434 HP5082-4555
CR4 210079 | DIODE LED LAMP, YELLOW 50434 HP5082-4555
CR5 210079 | DIODE LED LAMP, YELLOW 50434 HP5082-4555
CR6 210079 | DIODE LED LAMP, YELLOW 50434 HP5082-4555
CR7 210079 | DIODE LED LAMP, YELLOW 50434 HP5082-4555
CR8 210079 | DIODE LED LAMP, YELLOW 50434 HP5082-4555
CR9 210080 | DIODE LED LAMP, RED 50434 HP5082-4665
CRI10 210080 ; DIODE LED LAMP, RED 50434 HP5082-4665
CR11 210080 | DIODE LED LAMP, RED 50434 HP5082-4665
CR12 210080 | DIODE LED LAMP, RED 50434 HP5082-4665
CR13 211083 | DIODE SILICO IN916B 81349 IN916B
CR14 210080 | DIODE LED LAMP, RED 50434 HPS5082-4665
LEDI 210072 | DIODE LED LAMP, YELLOW 50434 HP5082-4550
LED2 210072 | DIODE LED LAMP, YELLOW 50434 HP5082-4550
LED3 210072 | DIODE LED LAMP, YELLOW 50434 HP5082-4550
LED4 210072 | DIODE LED LAMP, YELLOW 50434 HP5082-4550
LEDS 210072 | DIODE LED LAMP, YELLOW 50434 HP5082-4550
LED6 210072 | DIODE LED LAMP, YELLOW 50434 HP5082-4550
LED7 210072 | DIODE LED LAMP, YELLOW 50434 HP5082-4550
LEDS§ 210072 | DIODE LED LAMP, YELLOW 50434 HP5082-4550
LED9 210072 | DIODE LED LAMP, YELLOW 50434 HP5082-4550
Q1 200251 TRANS  SILICO NPN MPS-A12 04713 MPS-A12
Q2 200251 TRANS  SILICO NPN MPS-A12 04713 MPS-A12
Q3 200251 TRANS  SILICO NPN MPS-A12 04713 MPS-A12
Q4 200251 TRANS  SILICO NPN MPS-A12 04713 MPS-A12
Q5 200251 TRANS  SILICO NPN MPS-A12 04713 MPS-A12
Qo6 200251 TRANS  SILICO NPN MPS-A12 04713 MPS-A12
Q7 200251 TRANS  SILICO NPN MPS-A12 04713 MPS-A12
Q8 200251 TRANS  SILICO NPN MPS-A12 04713 MPS-A12
Q9 200251 TRANS  SILICO NPN MPS-A12 04713 MPS-A12
R1 040302 | POT SWITCH 1 M/SPST 71450 055-T200-D
R2 000150 | RES CARBON 15 OHMS 5% 1/4W 81349 RCO7GF150]
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406863 — Assy., PCB, DISPLAY continued

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
R3 000150 | RES CARBON 15 OHMS 5% 1/4W 81349 RCO7GF150]
R4 000150 | RES CARBON 15 OHMS 5% 1/4W 81349 RCO7GF150]
RS 000150 | RES CARBON 15 OHMS 5% 1/4W 81349 RCO7GF150]
R6 000150 | RES CARBON 15 OHMS 5% 1/4W 81349 RCO7GF150]
R7 000150 | RES CARBON 15 OHMS 5% 1/4W 81349 RCO7GF150]
R8 000150 | RES CARBON 15 OHMS 5% 1/4W 81349 RCO7GF 1501
R9 000221 RES CARBON 220 OHMS 5% 1/4W 81349 RCO7GF221]
R10 000100 | RES CARBON 10 OHMS 5% 1/4W 81349 RCO7GF100J

S1 040302 | POT SWITCH PART OF 040302 (R1)
Z1 080022 | RES CERMET 220 OHMS -~ Network 14P.7R 2% 11236 760-3-R22082
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406879 — Assy., PCB, SWITCHING

REF DANA MANU

DES P/N DESCRIPTION FSC P/N
Cl 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C2 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C3 100017 | CAP CERAM .01 MFD 100V 20% 56289 CO23B101F103M
C4 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
Cs 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
c6 110126 | CAP TANTA 6.8 MFD 35V 20% 05397 T368B685M035AS
Cc7 110126 | CAP TANTA 6.8 MFD 35V 20% 05397 T368B685SMO35AS
C8 110126 | CAP TANTA 6.8 MFD 35V 20% 05397 T368B685MO35AS
co - 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C10 100009 | CAP CERAM 5 PFD 500V 10% 71471 TC-DI-1(N750)
Cl1 100009 | CAP CERAM 5 PFD 500V 10% 71471 TC-DI-1{N750)
C12 100016 | CAP CERAM 27PFD 1000 V 10% 71590 DD270
C13 101174 | CAP CERAM .001 MFD 500V 10% 04222 SCD-DI-2X5F-1000
Ci4 100017 | CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M
C1$ 101174 | CAP CERAM .01 MFD 500V 10% 04222 SCD-DI-2X5F-1000
C16 100016 | CAP CERAM 27 PFD 1000V 10% 71590 DD270
C17 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C18 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C19 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C20 100102 | CAP CERAM 47 PFD 1000V 5% 56289 C030B102H470J]
C21 100009 | CAP CERAM 5 PFD 500V 10% 71471 TC-DI-1(N750)
C22 100102 | CAP CERAM 47 PFD 1000 V 5% 56289 C030B102H470]
C23 100009 | CAP CERAM 5 PFD 500V 10% 71471 TC-DI-1(N750)
C24 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C25 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
CRI 210080 | DIODE  LED LAMP, RED 50434 HP5082-4665
CR2 210080 | DIODE  LED LAMP,RED 50434 HP5082-4665
CR4 211236 DIODE SILICC 007 21793 211236
CR5 211236 | DIODE  SILICO 007 21793 211236
CR6 220031 | DIODE  SILICO, ZENER 33V 04713 1/4AM3.3AZ5
CR7 220031 | DIODE  SILICO, ZENER 33V 04713 1/4M3.3AZ5
CR8 220031 | DIODE  SILICO, ZENER 33V 04713 1/4M3.3AZ5
CR9 220031 | DIODE  SILICO, ZENER 33V 04713 1/4M3.3AZS
CR10 211236 | DIODE  SILICO 007 21793 211236
CR11 211236 | DIODE  SILICO 007 21793 211236
J2 600671 | CONN 6P 71785 252-06-30-160
J6 600914 | CONN HOUSING, Single Row, 3 Contrast 00779 87175-8
I7 600914 | CONN HOUSING, Single Row, 3 Contrast 00779 87175-8
J101 600567 | CONN RECPTLE 02660 31236
J102 600567 | CONN RECPTLE 02660 31-236
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406879 — Assy., PCB, SWITCHING continued
REF DANA MANU
DES P/N DESCRIPTION FSC P/N
Q1 200219 TRANS  Matched Pair (2N3563) (W/Q2) 21793 200019
Q2 200219 TRANS  Matched Pair (2N3563) (W/Q1) 21793 200019
Q3 200241 TRANS  FET, Matched Dual Chan 17856 E420
Q4 200241 TRANS  FET, Matched Dual Chan 17856 E420
Qs 200219 | TRANS  Matched Pair (2N3563) (W/Q6) 21793 200219
Qo6 200219 | TRANS  Matched Pair (2N3563) (W/Q5) 21793 200219
R1 000242 RES CARBON 2.4K 5% 1/4W 81349 RCO7GF242)
R2 000430 RES CARBON 43 OHM 5% 1/4W 81349 RCO07GF430J
R3 000430 RES CARBON 43 OHM 5% 1/4W 81349 RC0O7GF430J
R4 010872 RES METAL 1.54K 1% 1/10W 81349 RN55CI541F
RS 040187 POT CERMET 500 OHM 20% 3/4W 11237 360T501B
R6 000681 RES CARBON 680 OHM 5% 1/4W 81349 RCO7GF6811
R7 040303 POT SWITCH 25K/SPST 71450 055-U200-D
R8 000242 RES CARBON 24K 5% 1/4W 81349 RCO7GF242)
R9 010399 RES METAL 900K 1% 1/8W 81349 RN609003B
R10 010399 RES METAL 900 K 1% 1/8W 81349 RN609003B
R11 000434 RES CARBON 430K 5% 1/4W 81349 RCO7GF434]
R12 000681 RES CARBON 680 OHM 5% 1/4W 81349 RCO7GF681J
R13 040303 POT SWITCH 25K/SPST 71450 055-U200-D
R14 000242 RES CARBON 24K 5% 1/4W 81349 RCO7GF242]
R15 010872 RES METAL 1.54K 1% 1/10W 81349 RN55C1541F
R16 000102 RES CARBON 1K 5% 1/4W 81349 RC0O7GF102]
R17 010705 RES METAL 453K 1% 1/10W 81349 RNS55C4531F
R18 040187 POT CERMET 500 OHM 20% 3/4W 11237 360TS501B
R19 010705 RES METAL 453K 1% 1/10W 81349 RN55C4531F
R20 000301 RES CARBON 300 OHM 5% 1/4W 81349 RCO7GF301]
R21 000434 RES CARBON 430K 5% 1/4W 81349 RC07GF434]
R22 010872 RES METAL 1.54K 1% 1/10W 81349 RN55C1541F
R23 010872 RES METAL 1.54K 1% 1/10W 81349 RN55C1541F
R24 010705 RES METAL 453K 1% 1/10W 81349 RN55C4531F
R25 010680 RES METAL 90.9K 1% 1/10W 81349 RN55C9092F
R26 010529 RES METAL 10K 1% 1/10W 81349 RN55C1002F
R27 010680 RES METAL 909K 1% 1/10W 81349 RN55C9092F
R28 010529 RES METAL 10K 1% 1/10W 81349 RN55C1002F
R29 010705 RES METAL 453K 1% 1/10W 81349 RN55C4531F
R30 000301 RES CARBON 300 OHM 5% 1/4W 81349 RCO7GF301)
R31 000132 RES CARBON 13K 5% 1/4W 81349 RCO7GF132]
R32 000102 RES CARBON 1K 5% 1/4W 81349 RC07GF102]
R33 000132 RES CARBON 1.3K 5% 1/4W 81349 RCO7GF132]
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406879 — Assy., PCB, SWITCHING continued
REF DANA MANU
DES P/N DESCRIPTION FSC P/N
S1 600916 SWITCH SLIDE 2P2T 79727 GF-126/G-02-30-3/
' G-20-39
S2 600916 SWITCH SLIDE 2P2T 79727 GF-126/G-02-30-3/
G-20-39
S3 600917 SWITCH SLIDE 2P3T 79727 G-128L/G-02-30-3/
G-20-39
S4 600916 SWITCH SLIDE 2P2T 79727 GF-126/G-02-30-3/
G-20-39
S5 600916 SWITCH SLIDE 2P2T 79727 GF-126/G-02-30-3/
G-20-39
S6 040303 POT SWITCH PART OF R7
S7 600917 SWITCH SLIDE 2P3T 79727 G-128L/G-02-30-3/
G-20-39
S8 600917 SWITCH SLIDE 2P3T 79727 G-128L/G-02-30-3/
G-20-39
S9 040303 POT SWITCH PART OF R13
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406865 — Assy., PCB, SWITCHING

REF DANA MANU
DES P/N DESCRIPTION ESC P/N
Cl1 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C2 100017 | CAP CERAM .01 MFD 100 V 20% 56289 CO023B101F103M
C3 100017 | CAP CERAM .01 MFD 100 V 20% 56289 CO23B101F103M
CR1 210080 | DIODE LED LAMP, RED 50434 HP5082-4665
CR2 210080 | DIODE LED LAMP, RED 50434 HP5082-4665
CR3 211083 DIODE SILICO IN916B 81349 IN916B
CR4 211083 | DIODE SILICO IN916B 81349 IN916B
CR5 210080 | DIODE LED LAMP, RED 50434 HP5082-4665
CR6 211083 DIODE SILICO IN916B 81349 IN916B
CR7 211083 DIODE SILICO INS16B 81349 IN916B
CRS 211083 DIODE SILICC IN916B 81349 IN916B
CR9 211083 DIODE SILICO IN916B 81349 IN916B
CR10 211083 DIODE SILICO IN916B 81349 IN916B
CR11 211083 | DIODE SILICO IN916B 81349 IN916B
CR12 211083 DIODE SILICO IN916B 81349 IN916B
CR13 211083 DIODE SILICO IN916B 81349 IN916B
J2 600671 CONN 6P 71785 252-06-30-160
J3 600670 | CONN 10P 71785 252-10-30-160
J101 600567 | CONN RECPTLE 02660 31-236
J102 600567 CONN RECPTLE 02660 31-236
R1 000681 RES CARBON 680 OHMS 5% 1/4W 81349 RCO7GF681J)
R2 000681 RES CARBON 680 OHMS 5% 1/4W 81349 RCO7GF681J
R3 000242 RES CARBON 24K 5% 1/4W 81349 RCO7GF242]
R4 040303 | POT SWITCH 1 M/SPST 71450 055-T200-D
RS 000102 RES CARBON 1K 5% 1/4W 81349 RC0O7GF102]
R6 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102]
R7 040303 | POT SWITCH 1 M/SPST 71450 055-T200-D
R8 000242 RES CARBON 24K 5% 1/4W 81349 RCO7GF242]
S1 600916 SWITCH SLIDE 2P2T 79727 GF-126/G-02-30-3/
G-20-39
S2 600916 SWITCH SLIDE 2P2T 79727 GF-126/G-02-30-3/
G-20-39
S3 600917 SWITCH SLIDE 2P3T 79727 G-128L/G-02-30-3/
G-20-39
S4 600916 SWITCH SLIDE 2P2T 79727 GF-126/G-02-30-3/
G-20-39
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406865 — Assy., PCB, SWITCHING continued
REF DANA MANU
DES P/N DESCRIPTION FSC P/N
S5 600916 SWITCH SLIDE 2P2T 79727 GF-126/G-02-30-3/
G-20-39
S6 040303 POT SWITCH PART OF R4
S7 600918 SWITCH SLIDE 2P4T 79727 G-141-S-G-02-30-3/
G-20-39
S8 600918 SWITCH SLIDE 2P4AT 79727 G-141-S-G-02-30-3/
G-20-39
S9 040303 POT SWITCH PART OF R7
Z1 080020 RES CERMET 10K Network  8P.7R 2% 11236 750-81-R10K 2
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406868 — Assy., PCB, IEEE-488/1975 INTERFACE

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
Cl1 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C2 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C3 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C4 100017 CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M
Cs 100103 CAP CERAM 68 PFD 1000 V 5% 56289 CO30A102K680J
Co 100084 | CAP CERAM 1.5+.5SPFD 1000V 56289 C030B102S1R5D
C7 100084 | CAP CERAM 1.5+.5PFD 1000V 5% 56289 CO30B102SIR5D
C8 100119 | CAP CERAM 470 PFD 100V 5% 72982 8121M100-C0G-471]
C9 100123 CAP CERAM 3.0+ 5PFD 1000V 52689 C030B102S3R0OD
Cl0 100119 | CAP CERAM 470 PFD 100V 5% 72982 8121-M100-COG-
471]
Cl1 100123 CAP CERAM 3.0+ 5PFD 1000V 56289 C030B102S3R0D
C12 100103 CAP CERAM 68 PFD 1000 V 5% 56289 C030A102K680]
Ci3 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
Cl4 100017 CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M
C15 100103 CAP CERAM 68 PFD 1000V 5% 56289 C0O30A102K680]
Cleé 100081 CAP CERAM 4.7 PFD 1000V 5% 56289 CO30B102E4R7D
C17 100081 CAP CERAM 4.7 PFD 1000V 5% 56289 C0O30B102E4R7D
C18 100102 CAP CERAM 47 PFD 1000V 5% 56289 C030B102H470]
C19 100095 CAP CERAM 2.7+.5PFD 1000V 56289 CO30B102S2R7D
C20 100102 | CAP CERAM 47 PFD 1000V 5% 56289 C030B102H470]
C21 100095 CAP CERAM 2.7+5PFD 1000V 56289 C0O30B102S2R7D
C22 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C23 100103 CAP CERAM 68 PFD 1000V 5% 56289 C0O30A102K680]
C24 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C25 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C26 101174 | CAP CERAM .001 MFD 500V 10% 04222 SCD-DI-2X5F-1000
C27 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C28 101174 | CAP CERAM .001 MFD 500V 10% 04222 SCD-DI-2X5F-1000
C29 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C30 110126 | CAP TANTA 6.8 MFD 35V 20% 05397 T368B685SM0O35AS
C31 110126 CAP TANTA 6.8 MFD 35V 20% 05397 T368B685M0O35AS
C32 110126 CAP TANTA 6.8 MFD 35V 20% 05397 T368B685M0O35AS
C33 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C34 100017 { CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C35 100017 | CAP - CERAM .01 MFD 100V 20% 56289 C0O23B101F103M
C36 100017 | CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M
C37 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C38 101174 | CAP CERAM .001 MFD 500V 10% 04222 SCD-DI-2XSF-1000
C39 101174 | CAP CERAM .001 MFD 500V 10% 04222 SCD-DI-2X5F-1000
C40 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
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406868 — Assy., PCB, IEEE-488/1975 INTERFACE continued

REF DANA MANU

DES P/N DESCRIPTION FSC P/N
C41 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C42 110126 CAP TANTA 6.8 MED 35V 20% 05397 T368B685SM0O35AS
C43 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C44 100017 CAP CERAM .01 MED 100V 20% 56289 C023B101F103M
C45 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C4o0 100017 CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M
C47 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C48 100017 CAP CERAM .01 MFD 100V 20% 56289 C023Bi0IF103M
C49 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C50 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
CS1 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C52 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C53 110143 CAP TANTA 1 MFD 35V 20% 05397 T368A105M035AS
Cs54 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C55 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
Cs6 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
Cs57 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
Cs8 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C59 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C60 110126 CAP TANTA 6.8 MFD 35V 20% 05397 T368B685M035AS
Co1 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C62 110143 CAP TANTA 1 MFD 35V 20% 05397 T368A105MO35AS
C63 110126 CAP TANTA 6.8 MFD 35V 20% 05397 T368B685M0O35AS
Ce4 110126 CAP TANTA 6.8 MFD 35V 20% 05397 T368B685M0O35AS
C65 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C66 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C67 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C68 110126 CAP TANTA 6.8 MFD 35V 20% 05397 T368B685SMO35AS
C69 100017 CAP CERAM .01 MFD 100V 20% 56289 CO023BI01IF103M
C70 110126 CAP TANTA 6.8 MFD 35V 20% 05397 T368B68SMO35AS
CR1 211083 DIODE SILICO IN916B 81349 INO16B
CR2 211083 DIODE SILICO IN916B 81349 IN916B
CR3 211083 DIODE SILICO IN916B 81349 IN916B
CR4 211083 DIODE SILICO IN916B 81349 IN916B
CR5 211083 DIODE SILICO IN916B 81349 1IN916B
CR6 211083 DIODE SILICO IN916B 81349 IN916B
CR7 211083 DIODE SILICO IN916B 81349 IN916B
CR8 211083 DIODE SILICO IN916B 81349 IN916B
CR9 211083 DIODE SILICO IN916B 81349 IN916B
CR10 211083 DIODE SILICO IN916B 81349 IN916B
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406868 — Assy., PCB, IEEE-488/1975 INTERFACE continued

REF DANA MANU

DES P/N DESCRIPTION FSC P/N
CRI11 211083 DIODE SILICO IN916B 81349 IN916B
CRI12 220031 DIODE SILICO, ZENER 33V 04713 1/4AM3.3AZS
CR13 220031 DIODE SILICO, ZENER 33V 04713 1/4M3.3AZ5
CR14 220031 DIODE SILICO, ZENER 33V 04713 1/4M3.3AZ5
CR15 220031 DIODE SILICO, ZENER 33V 04713 1/4AM3.3AZS
CR16 220031 DIODE SILICO, ZENER 33V 04713 1/4M3.3AZ5
CR17 210036 DIODE FD300 07263 FD300
CR18 210036 DIODE FD300 07263 FD300
CRI19 210036 | DIODE FD300 07263 FD300
CR20 210036 { DIODE FD300 07263 FD300
CR21 211083 DIODE SILICO IN916B 81349 IN916B
CR22 210014 | DIODE 1N4005 81349 IN4005
Jj6 600914 CONN HOUSING SINGLE ROW, 3 CONTACT 00779 87175-8
J7 600914 | CON HOUSING SINGLE ROW, 3 CONTACT 00779 87175-8
J8 920735 SOCKET, IC 16 PIN 71785 133-51-02-006
J9 920735 SOCKET, IC 16 PIN 71785 133-51-02-006
J10 920735 SOCKET, IC 16 PIN 71785 133-51-02-006
J11 600227 CONN 18 PIN 71785 251-18-30-160
K1 310125 RELAY REED 1FORMA S5V 21793 310125
K2 310127 RELAY REED 15636 R-6370-1
K3 310125 RELAY  REED 1 FORMA 5V 21793 310125
K4 310127 RELAY REED 15636 R-6370-1
KsS 310127 RELAY REED 15636 R-6370-1
K6 310127 RELAY REED 15636 R-6370-1
K7 310127 RELAY REED 15636 R-6370-1
K8 310127 RELAY  REED 15636 R-6370-1
K9 310127 RELAY  REED 15636 R-6370-1
K10 310127 RELAY REED 15636 R-6370-1
KIt 310127 RELAY REED 15636 R-6370-1
L1 310068 CHOKE RF 1 pH 10% 99800 1537-12
L2 310068 CHOKE RF 1 uH 10% 99800 1537-12
Ql 200200 | TRANS NPN 200200 21793 200200
Q2 200088 TRANS  SILICO PNP 2N4248 80131 2N4248
Q3 200088 TRANS  SILICO PNP 2N4248 80131 2N4248
Q4 200088 TRANS  SILICO PNP 2N4248 80131 2N4248
Qs 200200 | TRANS NPN 200200 21793 200200
Q6 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248

4-24

Scans by ArtekMedia => 2010




Scans by Artekmedia => 2010

406868 — Assy., PCB, IEEE-488/1975 INTERFACE continued

REF DANA MANU

DES P/N DESCRIPTION FSC P/N
Q7 200241 TRANS  FET Matched Dual Chan 17856 E4200
Q8 200241 TRANS  FET Matched Dual Chan 17856 E4200
Q9 200219 | TRANS  MATCHED PAIR (2N3563) w/Q10 21793 200219
Qlo 200219 | TRANS  MATCHED PAIR (2N3563) w/Q9 21793 200219
Q11 200219 | TRANS  MATCHED PAIR (2N3563) w/Q12 21793 200219
Q12 200219 | TRANS  MATCHED PAIR (2N3563) W/Q11 21793 200219
Q13 200037 | TRANS  SILICO NPN 2N3646 80131 2N3646
R1 000430 RES CARBON 43 OHM 5% 1/4W 81349 RCO7GF430]
R2 000430 RES CARBON 43 OHM 5% 1/4W 81349 RCO7GF430]
R3 000513 RES CARBON 51K 5% 1/4W 81349 RCO7GF513J
R4 010991 RES METAL 990K 1% 1/4W 81349 RN65C9903B
RS 010991 RES METAL 990K 1% 1/4W 81349 RN65C9903B
R6 000392 RES CARBON 39K 5% 1]/4W 81349 RCO7GF392)
R7 010988 RES METAL 10.1K 1% 1/10W 81349 RNS5C1012B
RS 010988 RES METAL 10.1K A% 1/10W 81349 RN55C1012B
R9 000392 RES CARBON 39K 5% 1/4W 81349 RCO7GF392J
R10 012004 RES METAL 4.12K 1% 1/10W 81349 RN55C4121F
RI11 000392 RES CARBON 39K 5% 1/4W 81349 RCO7GF392)
R12 000162 RES CARBON 1.6 K 5% 1/4W 81349 RCO7GF162)
R13 010873 RES METAL 221K 1% 1/10W 81349 RN55C2211F
R14 010969 RES METAL 1.62K 1% 1/10W 81349 RN55C1621F
R15 010873 RES METAL 221K 1% 1/10W 81349 RN55C2211F
R16 000132 RES CARBON 1.3K 5% 1/4W 81349 RCO7GF132)
R17 000200 RES CARBON 20 OHM 5% 1/4W 81349 RCO7GF200J
R18 010990 RES METAL 900 K 1% 1/4W 81349 RN65C9003B
R19 010990 | RES METAL 900K 1% 1/4W 81349 RN65C9003B
R20 010989 RES METAL 111K A% 1/10W 81349 RN55C1113B
R21 010989 RES METAL 111K A% 1/10W 81349 RN55C1113B
R22 000162 RES CARBON 1.6 K 5% 1/4W 81349 RCO7GF162]
R23 010969 RES METAL 1.62K 1% 1/10W 81349 RNS55C1621F
R24 000132 RES CARBON 13K 5% 1/4W 81349 RCO7GF132]
R25 010988 RES METAL 10.1K A% 1/10W 81349 RN55C1012B
R26 000392 RES CARBON 39K 5% 1/4W 81349 RCO7GF132]
R27 000434 | RES CARBON 430K 5% 1]4W 81349 RC0O7GF434]
R28 000434 RES CARBON 430K 5% 1/4W 81349 RCO7GF434)
R29 000392 RES CARBON 39K 5% 1/4W 81349 RCO7GF392)
R30 012004 | RES METAL 4.12K 1% 1/10W 81349 RN55C4121F
R31 000162 RES CARBON 1.6K 5% 1/4W 81349 RCO7GF162]
R32 010879 RES METAL M 1% 1/10W 81349 RN55D1004F
R33 010879 RES METAL 1M 1% 1/10W 81349 RNS55D1004F
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406868 — Assy., PCB, IEEE-488/1975 INTERFACF continued

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
R34 000392 RES CARBON 39K 5% 1/4W 81349 RC07GF392])
R35 000301 RES CARBON 300 OHM 5% 1/4W 81349 RCO7GF301J
R36 000121 RES CARBON 120 OHM 5% 1/4W 81349 RCO7GF121J
R37 000103 RES CARBON 10K 5% 1/4W 81349 RC07GF103]
R38 000301 RES CARBON 300 OHM 5% 1/4W 81349 RC0O7GF301J
R39 000121 RES CARBON 120 0OHM 5% 1/4W 81349 RCO7GF121]
R40 000513 RES CARBON 51K 5% 1/4W 81349 RCO7GF513]

R41 040187 | POT CERMET 500 OHM 20% 3/4W 11237 360T501B

R42 040187 | POT CERMET 500 OHM 20% 3/4W 11237 360T501B

R43 040187 | POT CERMET 500 OHM 20% 3/4W 11237 360T501B

R44 040187 | POT CERMET 500 OHM 20% 3/4W 11237 360T501B

R45 000162 RES CARBON 1.6K 5% 1/4W 81349 RCO7GF162]
R46 012003 RES METAL 191K 19 1/10W 81349 RN55C1911F
R47 012003 RES METAL 191K 1% 1/10W 81349 RN35C1911F
R48 000132 | RES CARBON 13K 5% 1/4W 81349 RCO7GF132]
R49 000132 | RES CARBON 13K 5% 1/4W 81349 RCO7GF132]
R50 010705 RES METAL 4.53K 1% 1/10W 81349 RN55C4531F
R51 010705 RES METAL 453K 1% 1/10W 81349 RN55C4531F
R52 010705 RES METAL 453K 1% 1/10W 81349 RN55C4531F
RS3 010705 RES METAL 453K 1% 1/10W 81349 RN55C4531F
R54 000104 | RES CARBON 100K 5% 1/4W 81349 RCO7GF104]
RS3 000104 | RES CARBON 100K 5% 1/4W 81349 RCO7GF104]
R56 000221 RES CARBON 220 OHM 5% 1/4W 81349 RCO7GF221J
R57 000221 RES CARBON 220 OHM 5% 1/4W 81349 RCO7GF221J
R58 000121 RES CARBON 120 0HM 5% 1/4W 81349 RCO7GF121]
R59 000121 RES CARBON 120 OHM 5% 1/4W 81349 RCO7GF121]
R60 000121 RES CARBON 120 OHM 5% 1/4W 81349 RCO7GF121J
R61 000121 RES CARBON 120 OHM 5% 1/4W 81349 RCO7GF121]
R62 010872 RES METAL 1.54K 1% 1/10W 81349 RN55C1541F
R63 010872 | RES METAL 1.54K 1% 1/10W 81349 RNS55C1541F
R64 040187 | POT CERMET 500 OHM 20% 3/4W 11237 360T501B

R65 040187 POT CERMET 500 OHM 20% 3/4W 11237 360T501B

R66 010872 | RES METAL 1.54K 1% 1/10W 81349 RN55C1541F
Re67 010872 RES METAL 1.54K 1% 1/10W 81349 RN55C1541F
R68 000621 RES CARBON 620 OHM 5% 1/4W 81349 RCO7GF621J
R69 000221 RES CARBON 220 OHM 5% 1/4W 81349 RC07GF221]
R70 000621 RES CARBON 620 OHM 5% 1/4W 81349 RCO7GF621]
R71 000103 RES CARBON 10K 5% 1/4W 81349 RCO7GF103]
R72 000103 RES CARBON 10K 5% 1/4W 81349 RCO7GF103J
R73 000392 | RES CARBON 39K 5% 1/4W 81349 RCO7GF392)
R74 000104 | RES CARBON 100K 5% 1/4W 81349 RCO7GF104]
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406868 — Assy., PCB, IEEE-488/1975 INTERFACE continued

REF DANA MANU

DES P/N DESCRIPTION FSC P/N
R75 000103 RES CARBON 10K 5% 1/4W 81349 RCO7GF103J
S1 600926 SWITCH PUSHBUTTON, Momentary Single 2 Pole 71590 PBI Series
S2 600926 | SWITCH PUSHBUTTON, Momentary Single 2 Pole 71590 PBI Series
Ul 230193 | IC SN74LSOON 01295 SN74LSOON
U2 230193 IC SN74LSOON 01295 SN74LSOON
U3 230207 | IC MC1408L-8 04713 MC1408L-8
U4 230238 | IC 74LS164 27014 74L.S164
Us 230073 | IC 7405 01295 7405
U6 230073 IC 7405 01295 7405
u7 230190 | IC LM324 27014 LM324
U8 230194 | IC SN74LS74N 01295 SN74LS74N
us 230238 IC 74LS164 27014 74LS164
U190 230207 | IC MC1408L-8 04713 MC1408L-8
Ul1 230118 | IC CA3086 86884 CA3086
uU12 230330 | IC 74LS367 01295 74LS367
ul13 230371 IC 4053BN 27014 4053BN
U4 230330 | IC 7415367 01295 74LS367
Uls 230330 | IC 7418367 01295 7418367
ul16 230330 | IC 7418367 01295 7418367
U1l7 230368 IC 74LS138 27014 74LS138
U188 230368 IC 74LS138 27014 7415138
uU19 230248 IC SN74LS10N 01295 SN74LS10N
U20 230238 | IC 7415164 27014 74LS164
U21 230330 | IC 74LS367 01295 7418367
U22 230370 | IC 2716 34649 2716
U23 230366 IC DM74LS174N 27014 DM741.S174N
U24 230194 | IC SN741LS74N 01295 SN74LS74N
u2s 230193 | IC SN74LSOON 01295 SN74LSOON
U26 230234 | IC SN74LS04N 01295 SN74LS04N
u27 230366 | IC DM74LS174N 27014 DM74LS174N
U28 230356 | IC 74LS175 27014 7418175
U29 230234 | IC SN74LS04N 01295 SN74LS04N
U30 230238 | IC 74LS164 27014 74LS164
U31 230330 | IC 74LS367 01295 74LS367
U32 230237 | IC SN74LS123N 01295 SN74LS123N
U33 230369 6802-P 04713 6802-P
U34 230330 7418367 01295 7415367
U3s 230330 7418367 01295 7418367
U36 230356 7418175 27014 74LS175
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406868 — Assy., PCB, IEEE-488/1975 INTERFACE continued

REF DANA MANU

DES P/N DESCRIPTION FSC P/N
u37 230356 74LS175 27014 74LS175
U38 230330 74LS367 01295 74L8367
U40 230367 74LS93 27014 741893
U41 230330 74LS367 01295 74LS367
U42 230194 SN74LS74N 01295 SN741.S74N
U43 230237 SN74LS123N 01295 SN74LS123N
U44 230194 SN74LS74N 01295 SN74LS74N
U45 230275 MC7805CT 04713 MC7805CT
U46 230234 SN74LS04N 01295 SN741.S04N
Wi 600245 | JUMPER INSULATED 1-2007-1LP
w2 600245 JUMPER INSULATED L-2007-1LP
Z1 080020 | RES CERMET 10K Networke  8P.7R 2% 11236 750-81-R10K£2
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406867 — Assy., PCB, 1/0 BUFFER

REF DANA MANU
DES P/N DESCRIPTION FSC P/N

C-1 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M

Ul 230246 IC MC3440P 04713 MC3440P

U2 230246 | IC MC3440P 04713 MC3440P

U3 230246 | IC MC3440P 04713 MC3440P

U4 230246 | IC MC3440P 04713 MC3440P

Z1 080020 | RES CERMET 10K Network  8P,7R 2% 11236 750-81-R10K€2
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406900 — Assy., REAR INPUT, OPTION 01

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
Ji6 600610 | CONN RECPTLE 98291 50-053-0000
J17 600610 | CONN RECPTLE 98291 50-053-0000
J204 600808 [ CONN BNC 02660 31-010
J206 600931 CONN RF BNC TO SMC, Fused 16733 701938-002
J207 600808 | CONN BNC 02660 31-010
Pl6 600483 | CONN COAX, Plug 02660 27-7
P17 600483 | CONN COAX, Plug 02660 27-7
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406881 — Assy., PCB, REFERENCE MULTIPLIER

REF DANA MANU

DES P/N DESCRIPTION FSC P/N
Cl1 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C2 110141 CAP TANTA 22 MFD INAY 20% 05397 T368B226MO15AS
C3 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C4 110126 | CAP TANTA 6.8 MFD 35V 20% 05397 T368B685M0O35AS
C5 100053 | CAP CERAM 56 PED 1000 V 5% 56289 C030A102J560]
Cé6 100018 | CAP CERAM 120 PFD 500V 10% 71471 ETCD(N5600)
C7 100017 CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M
C8 110126 | CAP TANTA 6.8 MFD 35V 20% 05397 T368B685MO35AS
Co 100017 | CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M
Cl10 100018 CAP CERAM 120 PFD 500V 10% 71471 ETCD(N5600)
C11 100050 | CAP CERAM 2.2 PFD 1000 V 5% 56289 CO30B102S2R2D
C12 100051 CAP CERAM 3PFD 500V 71471 TCD-B1-0
C13 100097 | CAP CERAM 12 PFD 1000 V 5% 56289 C030B102E120J
C14 100064 | CAP CERAM 390 PFD 1000V 10% 71590 DD391
CR1 211083 | DIODE SILICO IN916B 81349 IN916B
CR2 211083 | DIODE SILICO IN916B 81349 IN916B
CR3 211083 | DIODE SILICO IN916B 81349 IN916B
CR4 211083 | DIODE SILICO IN916B 81349 IN916B
CRS 211083 | DIODE SILICO IN916B 81349 IN916B
L1 310072 | CHOKE RF 22 uH 10% 99800 1537-20
Q1 200037 | TRANS  SILICO NPN 2N3646 80131 2N3646
Q2 200037 | TRANS  SILICO NPN 2N3646 80131 2N3646
Q3 200037 | TRANS  SILICO NPN 2N3646 80131 2N3646
Q4 200037 | TRANS  SILICO NPN 2N3646 80131 2N3646
Rl 000302 RES CARBON 3K 5% 1/4W 81349 RC0O7GF302]
R2 000302 | RES CARBON 3K 5% 1/4W 81349 RCO7GF302]
R3 000103 RES CARBON 10K 5% 1/4W 81349 RCO7GF103J
R4 000102 RES CARBON 1K 5% 1/4W 81349 RCO7GF102}
R5 000302 RES CARBON 3K 5% 1/4W 81349 RCO7GF302]
R6 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102)
R7 000102 RES CARBON 1K 5% 1/4W 81349 RCO7GF102J
R8 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102J
R9 000511 RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF511]
R10 000202 | RES CARBON 2K 5% 1/4W 81349 RC07GF202]
R11 000511 RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF511]
R12 000511 RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF511]
Y1 920583 CRYSTAL 9.9988 MHz H33 Holder 21793 920583
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406912 — Assy., AUTO TRIGGER, 40 Hz, OPTION 12

REF | DANA MANU
DES P/N DESCRIPTION FSC P/N
R74 000104 | RES CARBON 100K 5% 1/4W 81349 | RCO7GF104]
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406818 — Assy., OSCILLATOR, OPTION 22

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
Cl 100063 | CAP CERAM .01 MFD 500V 20% 56289 C023B501E103M
P11 600797 | CONN RECEPTLE 3PIN 27264 03-09-1032

406819 — Assy., OSCILLATOR, OPTION 24

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
Cl 100063 | CAP CERAM 01 MFD 500V 20% 56289 C023B5S01E103M
P11 600797 | CONN RECEPTLE 3 PIN 27264 03-09-1032
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406918 — Assy., PCB, POWER SUPPLY, OVEN OSCILLATOR

REF | DANA MANU
DES P/N DESCRIPTION FSC P/N
C1 110143 | CAP TANTA | MFD 35V 20% 05397 | T368B68SMO3SAS
C2 110143 | CAP TANTA 1 MFD 35V 20% 05397 | T368B68SMO35AS
c3 110180 | CAP ELECT 1300 MFD 50V 10% 80031 | ME3050GL132U050
CRI 210004 | DIODE  SILICO 1N4004 81349 | 1N4004
CR2 210004 | DIODE  SILICO IN4004 81349 IN4004
CR3 210004 | DIODE  SILICO 1N4004 81349 | 1N4004
CR4 21004 | DIODE  SILICO 1N4004 81349 | 1N4004
121 600798 | CONN  PLUG 3P 27264 | 09-18-5031
R1 001259 | RES CARBON 24K 5% 1/2W | 81349 | RC20GF242J
R2 040259 | RES CARBON 200 OHM 20% 1/2W | 73138 | 72XW200
R3 000121 | RES CARBON 120 OHM 5% 1/4W | 81349 | RCO7GF120J
S1 600521 | SWITCH DPDT 82389 | 46256LFE
Tl 730682 | TRANSFORMER 115V - 230V 21793 | 730682
Ul 230271 | IC LM340-24 27014 | LM340-24
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406904 — Assy., CABLE, AC POWER

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
P21-1 600650 | TERMINAL PIN Female 27264 1433
P21-3 600651 TERMINAL PIN Male 27264 1434
P21 600797 | CONN RECPTLE 3P 27264 03-09-1032
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406897 — Assy.,R.F., 512 MHz

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
F101 920814 | FUSE RF 1/8 AMP 16733 913451-001
Ji01 600931 CONN RF BNC TO SMC, Fused 16733 701938-002
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406907 — Assy., PCB,R.F., 512 MHz

REF DANA MANU
DES P/N DESCRIPTION FSC P/N

Cl 100017 | CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M

C2 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M

Cc3 100017 | CAP CERAM .01 MFD 100 V 20% 56289 C023B101F103M

Ca 100106 | CAP CERAM 100 PFD 1000 V 10% 56289 10-TS-T10

(On} 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M

Cé6 100017 CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M

C7 100017 CAP CERAM .01 MFD 100V 20% 56289 CO23B101F103M

C8 100062 | CAP CERAM .01 MFD 100 V 10% 72982 8121-100-W5RO-
103K

C9 100062 | CAP CERAM .01 MFD 100V 10% 72982 8121-100-W5RO0-
103K

Cl1 100062 | CAP CERAM .01 MFD 100V 10% 72982 8121-100-W5SRO-
103K

C12 100062 | CAP CERAM .01 MFD 100 V 10% 72982 8121-100-W5RO-
103K

C13 100062 CAP CERAM .01 MFD 100V 10% 72982 8121-100-W5RO-
103K

Ci14 100062 | CAP CERAM .01 MFD 100V 10% 72982 8121-100-W5RO-
103K

Cis 100062 | CAP CERAM .01 MFD 100 V 10% 72982 8121-100-W5RO-
103K

Cl6 100062 | CAP CERAM .01 MFD 100V 10% 72982 8121-100-W5RO-
103K

C17 100062 | CAP CERAM .01 MFD 100V 10% 72982 8121-100-W5RO0-
103K

CR1 220007 | DIODE SILICO, ZENER IN751A 81349 IN751A

CR2 210026 | DIODE RF,DET IN82AG 81349 IN82AG

CR3 210089 | DIODE LOW OFF SET, Schottky =~ HP5082-2835 50434 HP5082-2835

CR4 210089 | DIODE LOW OFF SET, Schottky ~ HP5082-2835 50434 HP5082-2835

CR5 210089 | DIODE LOW OFF SET, Schottky =~ HP5082-2835 50434 HP5082-2835

CR6 210089 | DIODE LOW OFF SET, Schottky =~ HP5082-2835 50434 HP5082-2835

CR7 210089 | DIODE LOW OFF SET, Schottky =~ HP5082-2835 50434 HP5082-2835

CR8 210089 | DIODE LOW OFF SET, Schottky =~ HP5082-2835 50434 HP5082-2835

L1 310051 CHOKE 1.0 uH 83125 DD1.00

Q1 200200 | TRANS NPN 21793 200200

Q2 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248

Q3 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248

Q4 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
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406907 — Assy., PCB,R.F., 512 MHz continued
REF DANA MANU
DES P/N DESCRIPTION FSC P/N
Q5 200088 TRANS  SILICO PNP 2N4248 80131 2N4248
Q6 200194 TRANS  SILICO NPN 2N5179 81349 2N5179
Q7 200194 TRANS  SILICO NPN 2N5179 81349 2N5179
Q8 200194 TRANS  SILICO NPN 2N5179 81349 2N5179
Ql10 200200 TRANS NPN 21793 200200
R1 000103 RES CARBON 10K 5% 1/4W 81349 RCO7GF103]
R2 000222 RES CARBON 22K 5% 1/4W 81349 RC0O7GF222]
R3 000511 RES CARBON 511 OHM 5% 1/4W 81349 RCO7GF511J
R4 000511 RES CARBON 511 OHM 5% 1/4W 81349 RCO7GF511)
R5 000511 RES CARBON 511 OHM 5% 1/4W 81349 RCO7GF511)
R6 000511 RES CARBON 511 OHM 5% 1/4W 81349 RCO7GF511J
R7 000910 RES CARBON 91 OHM 5% 1/4W 81349 RCO7GF910]
R9 000512 RES CARBON 5.1K 5% 1/4W 81349 RCO7GF512)
R10 000103 RES CARBON 10K 5% 1/4W 81349 RCO7GF103J
R11 000302 RES CARBON 3K 5% 1/4W 81349 RCO7GF302]
R14 000303 RES CARBON 30K 5% 1/4W 81349 RCO7GF303]
R15 000182 RES CARBON 1.8K 5% 1/4W 81349 RCO7GF182)
R16 000134 RES CARBON 130K 5% 1/4W 81349 RC0O7GF134])
R17 000560 RES CARBON 56 OHM 5% 1/4W 81349 RCO7GF560]
R18 000361 RES CARBON 360 OHM 5% 1/4W 81349 RCO7GF361J
R19 000511 RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF361]
R20 000470 RES CARBON 47 OHM 5% 1/4W 81349 RCO7GF470]
R21 000100 RES CARBON 10 OHM 5% 1/4W 81349 RCO7GF100J
R22 000242 RES CARBON 24K 5% 1/4W 81349 RC0O7GF242)
R23 001743 RES CARBON 51 OHM 5% 1/2W 81349 RC20GF510]
R24 000222 RES CARBON 22K 5% 1/4W 81349 RCO7GF222J
R25 000222 RES CARBON 22K 5% 1/4W 81349 RC0O7GF222]
R26 000623 RES CARBON 62K 5% 1/4W 81349 RCO7GF623]
R27 000101 RES CARBON 100 OHM 5% 1/4W 81349 RCO7GF101J
R28 000302 RES CARBON 3K 5% 1/4W 81349 RCO7GF302]
R29 000103 RES CARBON 1K 5% 1/4W 81349 RCO7GF103J
U1 230362 iC MC10103P 047B MC10103P
U2 230307 IC IM311H 27014 LM311H
U3 230390 IC SP8635B 52648 SP8635B
U4 230391 IC Amplifier GPD-401 24539 GPD-401
us 230392 IC Amplifier GPD-402 24539 GPD-402
Ué6 230392 IC Amplifier GPD-402 24539 GPD-402
71 080025 RES CERMET 2K Network  6P5R 2% 11236 750-61-R2K2
) 080024 RES CERMET 33K Network  6P5R 2% 11236 750-61-R3.3KS2
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406911 — Assy., EXTENDED PROGRAMMING, OPTION SSE

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
CR23 211083 | DIODE SILICO IN916B 81349 IN916B
C24 211083 | DIODE SILICO IN916B 81349 IN916B
K12 310125 | RELAY REED 1 Form A 5V 21793 310125
K13 310125 | RELAY REED 1 Form A 5V 21793 310125
R76 001743 | RES CARBON 51 OHM 5% 1/2W 81349 RC20GF510]
R77 001743 | RES CARBON 51 OHM 5% 1/2W 81349 RC20GF510J
U22 230413 | IC MM52132N 27014 MMS52132N
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