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Model 1018 B

CERTIFICATION

PACIFIC MEASUREMENTS INC. (“PM") certifies that this instrument was thoroughly tested and inspected and
found to meet all its published specifications when it was shipped from the factory. PM further certifies that its
calibration measurements are traceable to the U.S. National Bureau of Standards to the extent allowed by the
Bureau's calibration facility.

ONE YEAR LIMITED WARRANTY

PACIFIC MEASUREMENTS INC. (“PM™) warrants to the original purchaser, and only the original purchaser,
that this instrument will be free from defects in material and workmanship, under normal recommended use and
operating conditions, for a period of one year alter the date of delivery to the original purchaser,

PM’s obligation under this Warranty is limited to (1) repairing or replacing, at PM's option, any part or parts
(excluding RF diodes, RF connectors, batteries, and fuses) which are returned to PM in the manner specified
below and which, upon inspection by PM’s personnel, are determined to be defective as described above; and
(2) calibrating the repaired instrument to current published specifications, If it is determined that the instrument
is not defective, a nominal inspection charge will be charged and the instrument will be returned with transporta-
tion charges collect, If it is determined that the defect has been caused by misuse and/or abnormal operating
conditions or that the instrument is not under Warranty, an estimate will be submitted prior to the commence-
ment of necessary repair and calibration work, If the purchaser does not authorize PM to commence such repairs
within fifteen days after such estimate is submitted, the instrument will be returned to the purchaser transportation
charges collect,

PM'S OBLIGATION TO REPAIR OR REPLACE DEFECTIVE PARTS, AS DESCRIBED ABOVE,
SHALL BE THE PURCHASER'S EXCLUSIVE REMEDY AND NO OTHER REMEDY SHALL BE
AVAILABLE (INCLUDING, BUT NOT LIMITED TO, INCIDENTAL OR CONSEQUENTIAL DAM-
AGES FOR LOST PROFITS, LOST SALES, OTHER ECONOMIC LOSS, INJURY TO PERSON OR
PROPERTY, OR ANY OTHER INCIDENTAL OR CONSEQUENTIAL LOSS SUSTAINED BY THE
ORIGINAL PURCHASER OR ANY OTHER PERSON).

THE WARRANTY DESCRIBED ABOVE IS THE ONLY WARRANTY APPLICABLE TO THIS PM
INSTRUMENT AND IS MADE EXPRESSLY IN LIEU OF ANY AND ALL OTHER WARRANTIES,
EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTY OF MER-
CHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR INFRINGEMENT,

WARRANTY PROCEDURE AND SHIPPING INSTRUCTIONS

If any fault develops, the following steps should be taken:

a. Notify PM immediately, giving model number, serial or part number, code number, and a detailed description of
the nature and/or conditions of failure, On receipt of this information, service, operating, or shipping instructions
will be supplied to you,

b. On receipt of shipping instructions, ship the instrument transportation prepaid to PM. The instrument should be
shipped in the original shipping carton or, if damaged or not available, in a suitable rigid container with the instru-
ment wrapped in paper or plastic and surrounded with at least four inches or cushioning material on all sides. If
under Warranty, the instrument will be repaired and returned transportation prepaid.

RECEIVING INSTRUCTIONS

The instrument must be thoroughly inspected immediately upon receipt. All material in the shipping container
should be checked against the enclosed packing list, PM will not be responsible for shortages against the packing list
unless notified immediately, Upon receipt of shipment, if there is any visible evidence of damages, make a notation
on the way bill of such damage and immediately contact the nearest office of the carrier in your city. If there is
evidence ol damage after the goods are unpacked. contact the nearest office of the carrier, request an inspection,
and save all packing and materials therein until the inspection has been completed. A full report of the damage
should be obtained by the carrier’s claim agent. and 4 copy of this report forwarded to PM. Upon receipt of this
report, you will be advised of the disposition of the equipment for repair or replacement. PM shall have no respon-
sibility for damaged instruments if the above inspection requirements are not complied with, Time is of the essence
regarding the above instructions.
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Model 10188

SECTION 1

GENERAL INFORMATION

1.1 PACIFIC MEASUREMENTS MODEL 10188
LOG/LIN RF PEAK POWER METER

The Model 10188 measures RF pulses with widths as
short as 0,25 ps, The instrument measures signals of
amplitude between 10 pW (-20 dBm) and 10 mW (+10
dBm). The unit employs a 50Q matched coaxial RF
detector to make the measurement , and its frequency
range extends from 100 MHz to 18.0 GHz. The instru-
ment responds to each pulse individually; thus it is

not sensitive to pulse width, repetition rate, duty
factor or pulse shape, The pulse is detected, sampled,
held and the data stored digitally each time the unit

is triggered. The data is displayed on a 3-digit (plus
overrange) digital display.

The instrument operates by sampling the detected
video pulse from the detector. The sampling gate
will automatically close upon the arrival of an RF
pulse whenon internal trigger. The point of sampling
may be delayed up to |00ps from the leading edge of

the pulse using the trigger delay control, Similarly,
if external triggering is used the sampling point may
be delayed up to 100 ps from the arrival of the exter-
nal trigger. Thus, it is possible to adjust the delay so
that the peak of each pulse is sampled., Alternatively,
a plot of pulse amplitude vs, time may be obtained by
taking data at points of successively greater delay.

A monitor output supplies the signal corresponding to
the detected RF power as amplified by the trigger
level amplifier. This signal is useful for displaying
the pulse on an escilloscope and gives the operator
an indication of the approximate pulse shape. At
high trigger reset rates a video pip is added to the
waveform at the monitor output so that the point of
measurement may be observed on an oscilloscope.
Built<in self calibration is provided,

1.2 MODEL 10188 PERFORMANCE SPECIFICATIONS

The specifications of the Model 1018B are given
in Table 1-1.

RF PERFORMANCE
Operating Frequency Range:

RF Power Measurement Range:
RF Power Rating:
RF Input Impedance:

RF Input VSWR (Return Loss):

RF Pulse Width Measurement Range:

RF Pulse Shape:

RF Coded Pulse Measurement:

TABLE [-I

100 MHz tc 18.0 GHz, minimum.

Direct, 10 microwatts to 10 milliwatts minimum; with
external 20, 40 and 60 dB couplers (not supplied),
10 milliwatts to 10 kilowatts minimum.,

200 milliwatts maximum (direct) Peak or CW
Resistive, 50 ohms nominal.

100 MHz to 4.5 GHz, 1.2 (21 dB} maximum; 4.5 to 7GHz
16.5 minimum; 7 to 18.C GHz, 11.55 dB minimum.

0.375 microseconds to CW on internal trigger measured in
the time | (x|) range.
0.20 microseconds to CW on external trigger measured in
the time | (xI) range.

The unit will measure the peak pulse power in rectangular
and Gaussian shaped pulses at selected points within the
pulses with equal accuracy.

The unit will measure the peak pulse power of selected
pulses within a position- coded pulse train whose
duration is less than 100 microseconds.

(continued)




Model 10188

TABLE 1-1 SPECIFICATIONS (Contd)

RF Power Measurement Characteristics:

Frequency Correction Data:

Accumulated Error
(linear mode)

Accumulated Error
(logarithmic mode)
DISPLAY
Readout Type:
Full Scale Ranges:

Linear Mode

Logarithmic Mode

Overrange:

Display Rate:

Residual Noise:

CONTROLS AND OPERATION

Internal Calibrator:

Output Connector

Output Level

Uncertainty of calibration at 1mW (0 dBm) is 2% (.09dB)
to 12 GHz and 3.5% (. 15dB) to 18 GHz,,

+ (3% of reading +1 count) + uncertainty of Frequency
Correction Data over entire operating frequency range
+ calibrator uncertainty.

+ 0.3 dB + uncertainty of Frequency Correction Data over
entire operating frequency range + calibrator uncertainty.

In-line digital, 3% digits,uncertainty # 1 count maximum.

Direct, 100 microwatts, 1 milliwatt and 10 milliwatts,
With directional couplers (not supplied): 20 dB, 10 milli-
watts, 100 milliwatts and 1 watt; 40 dB, 1 watt, 10 watts,
100 watts; 60 dB, 100 watts, 1 kilowatt and 10 kilowatts,
The scale markings and unit anunciator correspond to the
power measurement ranges,

30 dB range with direct reading in dBm, dBW and dB KW,

|0 percent between ranges (i.e., between 100 yW
and | mW and ImW and 10 mW) in linear mode, and
to +10.5 dBm in the logarithmic mode, An over=
range light indicates when in an overrange condition,

Internally controlled, contimuously adjustable for @ non-
blinking display; internally and externally synchronized,
0 to 500 readings per second minimum, Display resets to
zero approximately 5 seconds after input signal has been
removed.,

Less than 1 dB peak to peak at -20 dBm (10 pW) and

less than 0.2 dB peak to peak above -15 dBm (31.6 pW) .
With pulse averaging less than 0.2 percent of full scale
{Linear Mode).

An internal, stabilized CW oscillator is provided for use
in standardizing or verifying the RF power measurement
calibration of the unit,

Precision stainless steel. Type N female conforming
to Figure 1-1,

Selectable by a front panel switch: off; 10 microwatts,
+ 2,5% maximum; 10 milliwatts, = 1,5% maximum,

{Continued) '

. T . | 1

R, |



=2_'@ B B2 _ B2 E_ e e . e

)

s ' @\ '@\’ |\ _ )8

TABLE 1-1 SPECIFICATIONS (Contd)

Model 10188

Residual Signals

RF Output Impedance
RF Qutput VSWR

Calibrator Adjustment

Calibrator Stability

Calibration Adjustment

Frequency

Calibration Factor:

Correction Range
Increment

Trigger Selector:

External Trigger Sensitivity

Internal Trigger Sensitivity

External Trigger Input
Connector

External Trigger Input
Impedance

Trigger Reset:

Manual

Impedance

Input Connector

All spurious, harmonic and nonharmonic signals are at
least 50dB below the level of the fundamental signal
at +|10dBm output and at least 30d8 at -20dBm output.

Resistive, 50 ohms nominal,

1.06 maximum (30 dB return loss) at calibrator frequency.
A recessed rear panel screwdriver adjustment is provided
to adjust the level of the internal calibrator, The
resolution of the adjustment is better than 0. 1% and

has a range of at least 10%,

The long=-term (6 months) drift of the calibrator output
is better than + 1%,

Recessed screwdriver adjustments are provided on the
front panel to set the digital display to indicate the
internal calibrator output levels,

105 MHz nominal,

A front panel control is provided to correct the power
meter reading, in both linear and logarithmic modes,
for deviations of external directional couplers and
attenuators from their nominal values. The control is
marked in dB.

+ 1.0 dB.

0.05 dB.

A front panel control is provided to select either
internal, external or free-run operation,

+ 1.5 volt minimum for pulses with widths greater than
0.2 microseconds or rise-times less than | microsecond.,

+ 10 volts maximum.

-25 to + 10 dBm in three ranges.

BNC jack (Front & Rear Panel)

1 KQ minimum,

A front panel pushbutton is provided for resetting the
trigger.

1 kQ minimum,

BNC jack (Front & Rear Panel)

(Continued)
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TABLE |-1 SPECIFICATIONS (Contd)

Trigger Delay

Monitor:
Level
Risetime

Overshoot
Marker

Connector
MISCELLANEOUS REQUIREMENTS

Configuration:

Temperature Range:
Size:
Weight:

Supply Power:

A front panel, continuously variable control calibrated
in microseconds is provided to delay the point in time
where the pulse power is being measured; range, zero

to 100 microseconds minimum; linerity, +2% of full
range; maximum delay at zero setting, 0.2 microseconds.
(0.3usec on internal trigger in the times 0.] porition).

A front panel connector is provided for monitoring the
detected RF pulse envelope.

Continuously adjustable by a front panel control; output,
0.5 volts peak-to-peak minimum with =20 dBm RF input.

0.15 microseconds at input RF levels between | and
10 milliwatts.

5% maximum if terminated in 50Q

A marker is provided on the detected pulse waveform
coincident with the peak pulse power measurement point.

BNC jack.

The RF input head may be easily removed from the main
unit for remote sensing of RF power at distances up to

4 feet from the main unit. The input head utilizes a
male stainless-steel Type N connector, conforming fo
Figure |=l, and is 5.12 inches in length, 1.17 inches in
diameter and 8 ounces in weight.

Operating, 15°C to 45°C; nonoperating, -20°C to 71°C.
19" wide, 51/2 high, 13" deep.
16 Ibs. (7.2 Kg). Shipping 25 Ibs. (Il Kg).

100, 120, 220 & 240V +5% -10%
between 48 and 480 Hz. 50 VA maximum,

“-6 SLOTS
.1210

*0.0005 0.318
*0.002

W
i )
TS

0.2756 O.065 PIN
*feo.o00s INSERTED
+0.000C

- 0207 o008

~-REFERENCE PLANE

NON=-SLOTTED
0.065 0.1210
oo + 0.0005
3 S N i &
e [ 1
o.jas o.2756
+o.00| t+o0.0005 '
~— 020773223

L—REFERENCE PLANE

TYPE N CONNECTOR CONFIGURATION

FIGURE 1-1
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SECTION 2

INITIAL INSTRUCTIO NS

2.1 RECEIVING INSPECTION

Inspect the instrument for shipping damage, See the
receiving instruction under "Warranty" on page i at
the beginning of the manual .

2.2 POWER REQUIREMENT

Before applying power to the instrument from the line,
be sure that the instrument is set for the correct line
voltage. The unit is connect at the factory for
operation from 105 volts to 125 volts ac at 48 to 480 Hz.
The combination of the module and transformer design
allows instrument operation on 100, 120, 220, or 240
volts, Conversion from one voltage to another may

be made by changing the voltage selection p.c.

board. See Figure 2-1.

2.3 CHASSIS GROUNDING

The instrument is supplied with a three-conductor
NEMA type power cord, The instrument will be prop-
erly grounded if the plug is connected into a properly
installed three-prong receptacle. |f a three-prong

to two-prong adapter is used, be sure that the pigtail
lead of the adapter is grounded.

WARNING

FAILURE TO PROPERLY GROUND THE
INSTRUMENT CAN ALLOW DANGEROUS
VOLTAGES TO BUILD UP ON THE CHASSIS
WHICH COULD BECOME DANGEROUS TO
OPERATING PERSONNEL,

2,4 RETURNING THE INSTRUMENT

If it should be necessary to return the instrument to
Pacific Measurements, see the shipping instructions
under "Warranty", page i at the beginning of the
manual

2.5 ACCESSORIES

The following are supplied with the instruments:

9_#1. Part Number Description
1 12356 Power Cord
1 14165 Instruetion Manual

L

Operating voltage is shown in module window.

SELECTION OF OPERATING VOLTAGE

1. Open cover door and rotate fuse-pull to left.

2. Select operating voltage by orienting PC board
to position desiréd voltage on top-left side.
Push board firmly into module slot.

3. Rotate fuse-pull back into normal position
and re-insert fuse in holders, using caution to
select corract fuse value.

VOLTAGE SELECTION
FIGURE 2-1

2-1
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3.1

SECTION 3

OPERATION

FRONT PANEL CONTROLS

In addition to the power switch, the following controls
are on the front panel of the instrument. See Fig., 3-1.

a,

RANGE PUSHBUTTONS, The four mechani-
cally interlocked pushbuttons arrayed in a
horizontal line at the upper right corner of
the panel control the operating range of the
instrument. The three buttons to the left
select linear operation; the labeling above
the button corresponds to the full scale range
of the display. The right-hand button selects
a logarithmic display mode, with a full-scale
range of +10 dBm (when the coupler selector
is in the DIRECT mode).

C OUPLER SELECTOR PUSHBUTTONS, The
four mechanically interlocked buttons correct
the display to compensate for the signal loss
when using directional couplers fo moenitor
power in a system, The unit can be compen-
sated for couplers with 20, 40 or 40 dB loss,
The coupler loss corresponding to each button
is marked immediately to the right of the but-
ton. Full-scale readings are read from the
matrix under the range buttons,

CAL FACTOR SWITCHES, The CAL FACTOR
controls permit the instrument's reading to be
corrected for a detector calibration factor
differing from unity, or coupler losses differ-
ing from the nominal value by up to 1.00 dB.
The lower three-position switch, marked - 0 +,
selects whether the corrections will be sub~
tracted from or added to the reading, or if
none will be applied. In the + position cor-
rections will be subtracted, in the - position
they will be added. The top rotary switch
selects the magnitude of the correction in

.05 dB increments, It is inactive when the
lower switch is set to 0. Set the lower switch
to 0 when calibrating the instrument.

CALIBRATOR SWITCH. This three-position
lever switch controls the RF level at the
CALIBRATOR QUTPUT jack. Its three posi-
tions are OFF, -20 dBm (10 p W) and +10 dBm
(10 mW).

+10 dBm CAL ADJUSTMENT. This screwdriver
adjustment allows the instrument to be stan-
dardized to the 10 mW from the calibrator,
The procedure for making this adjustment is
described in Section 3,5.1¢c. The CAL FAC-
TOR lever switch should be set to 0 and the
CAL FACTOR light off,

Model 10188

-20 dBm CAL ADJUSTMENT. This screwdriver
adjustment allows the instrument to be standard-
ized to the 10 mW from the calibrator, The
procedure for making this adjustment is des-
cribed in Section 3.5.1c. The CAL FACTOR
lever switch should be set to O and the CAL
FACTOR light off,

TRIGGER SELECTOR SWITCH, This three-
position switch selects the triggering mode for
the unit. Triggering in the INTERNAL position
is under the control of the INTERNAL TRIGGER
LEVEL control described in h, below, In the
EXTERNAL position a 1V, positive pulse of
200 nS or more is required to trigger the unit,
In the FREE RUN position no trigger is required
and the instrument continuously samples the
input RF. This pesition is used when measuring
CW power or calibrating the instrument,

INTERNAL TRIGGER LEVEL CONTROLS. The
DIRECT INPUT (dBm) switch allows the coarse
setting of the internal trigger level and the
knob permits fine adjustments between switch
positions. These controls set the gain of the
internal trigger amplifier and thus control the
point at which triggering occurs. The labeling
above the three positions of the switch provides
a rough guide for setting it with respect to in-
put power level, The controls permit a proper
compromise between excess trigger sensitivity
where the instrument is likely to trigger from
spurious signals and noise, and insufficient
sensitivity where it will not trigger at all, In
general, the sensitivity should be set somewhat
above the point where the unit begins to trigger.,
In addition, these controls set the amplitude of
the signal at the MONITOR QUTPUT jack, as
the same amplifier is used to supply the trigger
circuits and the monitor output signal, [f the
controls are set so that the signal from the
MONITOR QUTPUT is between 0,5and 1V
triggering should occur reliably and the output
wave form should conform well to the input wave-
form, within the risetime limitation specified,

TRIGGER DELAY., This ten-turn control is used
to adjust the time delay between the point at
which a trigger occurs and the point when o
sample of the RF pulse is taken, This allows the
instrument to be set to read the peak of the wave-
form or any other appropriate point. The delay
is adjustable between 0 and 100 uS and is in-
dicated by the digital indicator above the knob.

TRIGGER RESET CONTROLS. Before the in-
strument can take o reading the frigger circuit
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must be reset. This is normally done outo-
matically after a period of time sufficient for
the operator to assimilate the data on the
digital display. This time is set by the RATE
control, As long as the dot on the RATE con-
trol is clockwise of the AUTO marking on the
panel , the trigger will reset automatically
after a period between 1 ms and 3 s, depend~
ing upon the position of the knob, When the
dot is at EXT the trigger must be reset by an
external pulse applied to the TRIGGER RESET
INPUT jack or manually , by means of the
MANUAL pushbutton, After the trigger has
been reset, the instrument will trigger on the
first trigger following, The RESET light indi-
cates the reset condition, a feature of value
when measuring single pulses. In general,
the operation of these contraols is similar to
the single sweep controls found on oscillo-
scopes.

PULSE AVERAGING SWITCH. When measur-
Ing a train of pulses of equal amplitude it is
desirable to display the moving average in
order to reduce the effects of noise, The in-
strument will do this when this switch is set to
ON MAX RESET. This position disables the
RESET controls insuring that the maximum
number of pulses will be averaged per unit
time. If desired to overoge selected pulses,
the control can be set to ON and the reset
controls will function normally (this mode
would only be used in conjunction with an
external reset pulse). When set to OFF, no
averaging takes place and the amplitude of
each pulse sampled is displayed.

3.2 FRONT PANEL INDICATORS

Q.

DIGITAL DISPLAY. Display tubes indicate
the power in the linear modes. In the Log
mode , the signal level is displayed in dB
relative to the reference indicated at the
right=hand edge of the display, The sign
indicator is active only in the Log mode. The
measurement units are indicated directly to
the right of the numerical display.

OVER RANGE LIGHT. When lit, this light
indicates that the measuring capacity of the
instrument has been exceeded and another

range must be selected or the input power re-
duced, On the 10 mW or +10 dBm ranges the
light will go on only when power in excess of

10 mW haos been applied to the detector. Thus,
an indication of over-range can serve as @
warning to reduce the power to the detector

to avoid exceeding the 200 mW maximum rating .

NEW DATA LIGHT, This light flashes each
time new data is applied to the digital dis-
play. At high pulse repetition rates, the
light will appear to glow continuously.

TRIGGER RESET LIGHT. This light indicates
that the trigger circuit has been reset, See
description under 3, 1j above,

CAL FACTOR LIGHT. This light serves as a
warning that the CAL FACTOR control is opera-
tive and that a correction has been applied to
the reading.

3.3 FRONT PANEL CONNECTORS

a,

INPUT TYPE N CONNECTOR. This connector,
located on the power detector head is the RF
input to the unit. The input impedance is 500,
Detailed specifications are listed in Table 1-1,

CAUTION

UNDER NO CIRCUMSTANCES SHOULD THE
POWER INPUT TO THE DETECTOR EXCEED
200 mW, PEAK. FAILURE TO OBSERVE THIS
PRECAUTION WILL RESULT IN DAMAGE TO
OR BURN OUT OF THE SENSITIVE DETECTOR
DICDE.

CALIBRATOR QUTPUT JACK. This type N
jack supplies 105 MHz RF power for calibrating
the instrument. Qutput impedance is 500,
Output level is determined by the calibrator
switch described in Section 3. 1d,

MONITOR OUTPUT, This BNC jack supplies
a signal corresponding to the detected video
output of the detector. It may be viewed using
an oscilloscope having a rise time of 20ns or
less. The signal level is adjustable using the
INTERNAL TRIGGER LEVEL control. See
Section 3.1hand 3.5.2b, Impedance is nomi~-
nally 50Q,

TRIGGER INPUT BNC JACK. This connector
accepts triggers synchronous with the input RF
pulse. Triggers must exceed 1V for at least
200ns. Impedance fs 100062, Connected
parallel to rear panel,

TRIGGER RESET INPUT BNC JACK. This con-
nector accepts pulses to reset the trigger circuit.
Pulses must exceed 1V for at least 200 ns,
Impedance is 10000, Connected parallel

to rear panel,

3,4 REARPANEL CONNECTORS

POWER JACK. This jack accepts a three-
conductor power cord. The center pin is tied

to the chassis of the instrument. See WARNING
under Section 2.3.

REFERENCE PULSE OUTPUT. Each time a
sample is taken of the input, an 80 ns pulse is
supplied to provide an accurate fime reference

at the sampling instant. |mpedance is nomi-
nally 500,

o=
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3.5

3.5.1

ANALOG OUTPUT

The output coefficient is 1 valt full scale

(10 mV/dB), When the input signal is removed,
the analog output will not hold its previous
reading indefinitely and will decay at a rate

of less than 1mV/second.

The output is positive when the instrument
reads in the linear modes. Thus a reading of
1,000 will eorrespond to +1,000 V af the out=-
put. In the logarithmic mode the output is
inverted, accordingly a reading of +10 dB
corresponds to an output voltage of -0, 100 V.

To avoid ground currents, devices connected
to the ANALOG QOUTPUT connector should
be isolated from ground.

TRIGGER INPUT BNC JACK

Connected parallel to front panel, See sec-
tion 3.3 d,

TRIGGER RESET INPUT BNC JACK

Connected parallel to front panel. See
section 3.3 e,

OPERATING PROCEDURE
CAUTION

CONTINUQUS OR PEAK POWER LEVELS
IN EXCESS OF +23 dBm (200 mW) CAN

DAMAGE THE CRYSTAL DIODE IN THE

"DETECTOR. ALWAYS TAKE PRECAUTIONS

TO INSURE THAT THE DETECTOR INPUT
WILL BE WELL BELOW THIS POWER LEVEL
BEFORE CONNECTING IT TO A SOURCE
OF RF POWER.

CALIBRATION

Connect the line cord. Be sure that it is
properly grounded. Refer to Section 2.3
for grounding precautions.

Turn the FOWER switch toe ON, The digital
display should light immediately,

Allow at least 10 minutes for warm-up and
temperature stabilization (longer if the instru-
ment has just been brought in from an extreme-
ly cold environment). Attach the detector to
the CALIBRATOR OUTPUT jack and set the
CALIBRATOR switch to -20 dBm, Set the CAL
FACTOR lever switch to 0, the TRIGGER
switch to FREE RUN, and the PULSE AVERAG-
ING switch to ON MAX RESET, Depress the
DIRECT button,

Depress the 100 pW button and adjust the =20

3.5.2
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dBM CAL screwdriver adjustment so that the
display reads 10,0 pW, Now depress the 10
mW button and move the CALIBRATOR switch
to +10dBm. Adjust the +10 dBm screwdriver
adjustment until the display reads 10,00 mW.
If it has been necessary to make a large adjust=
ment at either level, repeat the procedure as
there is a slight interaction between the two
adjustments,

GENERAL APPLICATIONS, CW AND REPETI-
TIVE PULSE MEASUREMENTS

Connect the detector to the measurement

point, BE SURE THAT NO MORE THAN 200 mW
PEAK OR CW IS AVAILABLE AT THIS POINT,

If it is desired to measure power in excess of the
+10 dBm measuring capability of the Model

1018 B, connect suitable attenuators or direct-
ional couplers between the detector and the RF
source, For example: to measure 1 kW, a

60 dB coupler would be appropriate,

Set the TRIGGER selector switch as required.
If pulse power is measured, either INTERNAL
or EXTERNAL triggering is required, For CW
power set it to FREE RUN, If external trigger-
ing is used, supply a pulse with 1V (positive)
amplitude or greater and a minimum duration
of 200 ns to the TRIGGER INPUT connector,

If internal triggering is used, set the DIRECT
INPUT (dBm) switch to the approximate level
of the signal to be measured, Adjust the
LEVEL knob for reliable triggering. The PULSE
AVERAGING switch should be set to ON MAX
RESET to minimize the effects of noise.

Adjust the TRIGGER DELAY to the desired
point. The DELAY control, calibrated in ps,
can be set to cause the instrument fo take o
sample at any desired point within its range.
There is approximately 0,2 ps fixed delay be-
tween the arrival of a trigger and the sampling
point when the TRIGGER DELAY control is

set to 00.0. As an aid to adjusting this control,
the sampling pulse is superimposed upon the

RF pulse envelope from the MONITOR OUT-
PUT, Also, a reference pulse is available from
a rear panel connector to indicate the sampling
point, The trailing edge of the reference pulse
is the sampling point. An oscilloscope with a
rise-time of less than 20 ns is required to ob-
serve the moniter output, or the reference pulse,
The INTERNAL TRIGGER LEVEL control should
be readjusted so that the pulse from the MONI-
TOR QUTPUT is between 0.5 and 1.0 V to
avoid waveform distortion and provide reliable
triggering. Final adjustment to the peak of the
waveform can be done with reference to the
digital display. If it is desired, other points
besides the peak can be sampled. Using the
DELAY dial and the digital display a plot of the

3-3
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waveform can be constructed (within the rise~time
limitations of the instrument).

3.5.3

a.

3.5.4

34

SINGLE PULSE MEASUREMENT

Connect the detector to the measurement

goint. BE SURE THAT NO MORE THAN
00 mW PEAK OR CW IS AVAILABLE AT THIS

POINT.

Set the controls as follows:

TRIGGER RESET RATE - EXT

PULSE AVERAGING - OFF

TRIGGER = INT

INTERNAL TRIGGER =~ To the range within
LEVEL which the expected

signal falls,
CAL FACTOR - AS REQUIRED
RANGE - dBm or the linear

range which will not
be driven over-range
by the input signal.

TRIGGER DELAY - As required; in gen-
eral to o setting
equal to one half
the pulse width,

Press the MANUAL RESET TRIGGER before the
pulse is expected; the TRIGGER RESET light
should be lit. When the light goes out and

the NEW DATA light flashes the pulse has ar-
rived and the power measured will be displayed
for a five second interval,

MEASUREMENT OF SELECTED PULSES WITHIN
A TRAIN

Connect the detectar to the measurement point,
BE SURE THAT NO MORE THAN 200 mW PEAK
OR CW IS AVAILABLE AT THIS POINT, Set
the controls as in 3.5.3b except for the
TRIGGER switch, which is set to EXT and the
RESET RATE, which is set to MAX or as required.
Apply an external trigger to the TRIGGER
INPUT jock. The timing between the leading
edge of the trigger pulse and the RF pulse must
be known to within 10% of the pulse width,

Set the delay to the time between the leading
edge of the trigger pulse and the leading edge
of the RF pulse plus one half of the RF pulse
width.

If a train of pulses is less than 100 uS long and
the repetition rate of the train is less than

500 Hz, another method can be used not re-
quiring an external trigger source. Set the
controls as in 3,5,3b, except for the RESET
RATE, which is set to MAX or as required,

Set the TRIGGER DELAY to the time between

the leading edge of the first pulse and the
leading edge of the pulse to be measured,
plus one half the measured pulse width,

Where there is considerable jitter between the
trigger pulse and the RF pulse, another method
is possible. Set the controls as in 3.5.3b.
Apply a trigger to the TRIGGER RESET INPUT
just prior to the desired pulse but after the
previous pulse. This resets the trigger circuit
and it will trigger on the desired pulse. The
TRIGGER DELAY is set to one half the pulse
width,

3.5.5 MEASURING PULSE WIDTH

The Model 10188 may be used to measure the pulse
width without the aid of an oscilloscope by using the
following procedures:

a.

Follow the operating procedure of Sections
3,5.2,8,5.,3, or3.5.4.

Measure the peak power of the pulse using the
dBm mode, note the reading. Next adjust the
TRIGGER DELAY so that the sample point is on
the leading edge of the pulse and the digital
display reading 3.0 dB down. To do this you
may have to use an external pretrigger. Note
the reading on the TRIGGER DELAY in ps.
Move the sample point to the trailing edge and
3 dB down. Note the TRIGGER DELAY reading
and subtract the first reading from it. The dif-
ference is the pulse width at the 50% (-3 dB)
points. Other points may be chosen if desired.

3.5.6 MEASURING PULSE RISETIME

The pulse rise or fall time may be measured using the
fol lowing procedures if the rise-time exceeds 100 nS.

a,

b.

Follow the operating procedure of Section
3.5.2.

Measure the peak power using the appropriate
linear scale, i.e., mW or pW. Then in turn
adjust the TRIGGER DELAY until the digital
readout reads 10% and 90% (power) of the
peak value, while noting the TRIGGER DELAY
setting ot each position. The difference is the
pulse risetime inps. You may have to use an
external pretrigger so that the TRIGGER
DELAY control can move the sample point up
and down the leading edge. The same measure-
ment can be made on the trailing edge of the
pulse.
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3.5.7 MEASUREMENTS WHERE RF CABLES ARE
REQUIRED

If an RF coaxial cable is used between the measure-
ment point and the detector there will be an error due
to the RF loss in the cable, This can be compensated
out of the measurement by using the following pro-
cedure:

Obtain a CW signal source at the frequency of the
desired measurement capable of between one and ten
mW . Measure the source output using the procedure
of Section 3,5.2, first connecting the detector direct-
ly to the source output, Note the reading. MNow
insert the cable between the source and the detector
and adjust the CAL FACTOR switch until the same
reading is displayed as was previously noted. Leave
the CAL FACTOR switch in this position for subsequent
measurements using the cable,

3.5.8 MEASURING MODULATION

The Degree of Modulation of microwave and RF signals
modulated with repetitive audio or video wavefarms
can be determined by using the Model 1018B in the
setup shown in Fig. 3=2. This procedure is especially
useful when the microwave signal is pulsed and sine-
wave modulated simultaneously.

3.5.8.1 MODULATED CW SIGNALS

a. Follow the operating procedure and precau-
tions of Section 3.5.2,

b. Connect the delay generator on the delayed
output from the oscilloscope to the EXT
TRIGGER INPUT,

c. Adjust the delay so that you are measuring
the maximum power level, using the linear
ranges, at point P» in Figure 3.3 (assume
signal shown is CV\%

d. Readjust the delay so that you measure the

Model 1018R

minimum power level at point Pg in Fig.3-3,

e. |If you can turn off the modulation, then mea-
sure level P~ which is the CW level without
modu lation ﬁﬁen use Equation |, |f you cannot
remove the modulation, use Equation 2,

f.  The Degree of Modulation is then calculated
from the formulae:

Vi

M= Equation 1.

2 fFe

wol A fs
VISR

3.5.8.2 MODULATED PULSED SIGNALS

Equation 2

a. Follow the operating procedure and precautions
of Section 3.5.2,

b, |If there is very little jitter at the end of the
delay and the measurement point is at the same
point on the desired pulse each time, then the
delayed pulse can be applied to the EXT TRIG-
GER INPUT. [f it is not stable then apply it to
the EXT RESET INPUT and operate the TRIGGER
on INTERNAL,

¢. Adijust the delay so that you are measuring the
maximum power level using the linear ranges.
at point PA in Figure 3-3, Note that you are
resetting the trigger circuit just prior to the
arrival of the desired pulse and since you are
using internal triggering, pulse jitter, delay
jitter or random pulse spacing does not affect
the measurement.

d. Use Steps 3.5.8.1d,e, and f above to figure
the Degree of Modulation.

3-5
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SECTION 4

PERFORMANCE CHECKS

4.1 PURPOSE

The checks given in this section are useful for incom-
ing inspection or periodic evaluation of instrument
performance, If the instrument fails to meet one or
more of the performance criteria listed here, refer to
Section & for information on making the necessary
adjustments,

4,2 EQUIPMENT REQUIRED

The following equipment is required to make the per-
formance checks:

a. RF sweep sources covering at least 4.5 to 8
GHz, and B to 18.0 GHz. Source shoud have
10 mW output and a source SWR of<1.2 up
to 7 GHz,<1.25 to 12.4 GHz, and<1.30 to
18.0 GHz. If a source of higher power but
poorer SWR is available, a suitable attenuator
may be used to improve the SWR. Harmonics
and spurious must be down 50 dB. If only
harmonics are a problem, a low pass filter may
by inserted between the generator and the at-
tenuator. Two are required to cover each oc-
tave. The sweeper should be leveled by mems
of feedback obtained from a directiona (coupler.

b, A set of directional couplers covering 4.5 GHz

to 18.0GHz with minimum directivity of 30dB.

c. A precision power bridge and thermistor mount,
The thermistor mount should have its calibra-
tion factor known to and uncertainty of <1%
at 100 MHz, The bridge should contribute less
than 0.5% error to the measurement,

d. A set of high quality attenuators equipped with
precision Type N connectors. The SWR of each
attenuator should be 1,2 to a frequency of 4.5
GHz, The attenuaters should have attenuation
values of 3, 6, 10 and 20 dB. Calibration
data should be obtained giving the attenuation
of the attenuators individually and in tandem
to produce attenuations of 13, 16, 23 and 26
dB. The calibration data should be accurate
toat least 0,02 dB/10 dB.

e. A pulse generator with 10 n5 minimum rise-
time, capable of supplying a 1 V negative
pulse into 50Q. There should be a 1V positive

trigger available 1 ps ahead of the output pulse,

f. An electronic counter capable of time interval
measurement with independent start and stop
inputs with 100 nS resolution. It must respond
to a stop command of 80 nS duration.

g. An oscilloscope with 50 mV/division sensitivity
and a rise time of <20 nS, and 200 pV sensi-
tivity at reduced bandwidth.

4,3 CALIBRATOR

Since the calibrator is the primary reference for the
instrument , the accuracy of its output is very important.
For this reason, it is carefully adjusted before leaving
the factory so that its output, as measured by the in-
strument agrees with a standard source maintained by
Pacific Measurements, It may be checked only if a
high accuracy power measurement bridge is available.
Do not attempt to to adjust the calibrator using an
ordinary bench type power meter,

a. Carefully set the bridge balance with the
thermistor mount attached to the CALIBRATOR
OUTPUT with the calibrater switched off,

b, Turn the calibrator to +10 dBm and measure
the power applied to the thermistor, It should
measure 10 mW + 0,3 mW, Note that this
represents a 3% possible deviation. This de-
viation is possible because of the 1.5% speci-
fication on the test equipment used to measure
it. It ifis desired to cause the calibrator out-
put to agree with the measurement standard , it
may be adjusted by means of the recessed
screwdriver adjustment located on the rear
panel of the instrument,

4,4 POWER LEVEL TRACKING AT 100 MHz.

The following test checks the linearity of the instru -
ment,

a. Set the controls on the Model 10188 as follows:

PULSE AVERAGING ON-MAX RESET
TRIGGER FREE RUN
CAL FACTOR LEVER

SWITCH 0
CALIBRATOR +10 dBm
RANGE +10 mW DIRECT
TRIGGER DELAY any
CAL FACTOR - dB any

b. Connect the detector to the CALIBRATOR
OUTPUT and adjust the +10 dBm CAL control
so that the display reads 10,00 mW, Set the
CALIBRATOR switch to -20 dBm and set the
-20 dBm CAL if required.

4-1
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¢, Check the tracking of the instrument using the
values shown in Table 4=1. You will have to
compute the correct value for the display for
each attenuation by multiplying the value
given under "READING" by the correction
factor known from the attenuator calibration
data, |f the correction is given in dB, derive
the corresponding linear equivalent by the
following formula:

LINEAR CORRECTION = (Eq. 4-1)
CORRECTION IN dB

ANTILOG 5

For calibration correction values to 0,3 dB
see Table 6=1, The table has blank spaces
provided so that you can write in the correc-
ted values for your attenuators, either in the
manual or in a photocopy of the table. Under
"DEVIATION PERMITTED", there are three
points where resetting the +10 dBm CAL adjust-
ment is called for. There is, of course, no
correction to the reading at +10 dBm, as no
attenuator is used there, The other two points
must be set to the corrected value. The de-
viations listed for the 100 yW range make
allowance for noise.

4,5 CAL FACTOR CORRECTION ACCURACY.

The following test checks the accuracy of the CAL
FACTOR control .,

a. Set the controls as in 4,4a except use 10mW
range. Connect the detector to the

CALIBRATOR OUTPUT and set the +10 dBm
Cie\}. adjustment so that the display reads 10,00
m

b. Turn the CAL FACTOR lever switch to = and
successively turn the CAL FACTOR - dB
rotary switch from .05 through each position,
ending at 1.0, At each step compare the
display reading with the values in Table 4-2,
Repeat with the lever switch set to +. The
values read from the display should agree with
those from the table within 5 digits.

4,6 INPUT CIRCUIT RISE-TIME

The following test determines the rise~time of the
instrument .,

Set the pulse generator to give a negative pulse of
0.5V amplitude when terminated in 50Q. The dura-
tion of the pulse should be approximately 5ps. DO
NOT EXCEED 1V AMPLITUDE. Set the repetition
rate to 500Hz, Set the delay between the trigger
pulse and the output pulse to be approximately 1ps.
Connect the trigger pulse to the TRIGGER INPUT of
the Model 1018B. Connect the detector to the out-
put pulse thru a 10 dB pad.

Set the controls on the Model 1018B as follows:

Pulse Averaging On-Max Reset
Trigger Ext.

Cal Factor Lever Switch 0

Calibrator OFF

Range TmW

Trigger Delay

2ps
Cal Factor-dB Not Applicable

TABLE 4-1
RANGE ATTENUATION READING CORRECTED READING DEVIATION PERMITTED
(dB) ()
10 mW 0 10.00 10,00 .01 (Set)
10 mW 3 5,01 .16
10 mW 6 2,51 .09
10 mW 10 1.00 .04
T mW 10 1,000 ,001 (Set corr. reading)
1 mW 13 501 016
T mwW 16 .251 .009
1 mW 20 . 100 .004
100 pW 20 100,0 .1 (Set corr, reading)
100 pW 23 50.1 1.8
100 W 26 25.1 1.0
100 p'W 30 10.0 0.6

e |
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CAL FACTOR
SETTING (dB)

.05

75

.85

-

95
1.0

TABLE 4-2

DISPLAY READING

(=)

10,12
10,23
10.35
10,47
10.60
10.72
10.84
10.96
11.09
11,22
11.35
11,48
11.61
V175
11.88
12,02
12,16
12,30
12,45
12,59

S

9.89
927
9.66
9.55
9.44
9.33
9.22
9.12
9.02
8.91
8.81
8.71
8.61
8,51
8.41
8.32
8,22
8.13
8.04
7.94

a.

Model 10188

Connect the oscilloscope to the MONITOR
QUTPUT and adjust it to display the 5 pS
pulse that will be present there. Adjust the
TRIGGER LEVEL controls to give 0.5 V as
read from the oscilloscope, Set the oscillo-
scope to 0.1 V/division and read the time
required for the pulse to cover the 4 divisions
from 0.5 division (10%) up from the bottom to
0.5 division (90%) down from the top of the
pulse. This is the rise~time of the monitor;

it should be less than 0,1 pS.

4,7 CALIBRATION OF THE DELAY DIAL

The following procedure checks the calibration of the
DELAY dial,

Set the TRIGGER control to EXT, Connect the
output from the pulse generator to the TRIGGER
INPUT and with a tee connector to the start
input of the counter. Connect the rear panel
REFERENCE output to the stop input of the
counter. Set the pulse generator to supply a
1S, 2V positive pulse, It should be set in

a single pulse mode.

Set the dial on the DELAY control to 0 (mini-
mum) delay. Trigger the pulse generator and
note the reading on the counter. Repeat the
procedure with the dial set to 10 uS, 20 pS,
etc,, to 100 pS. Subtract the reading at zero
from the subsequent readings. The result should
be correct, within £ 2 u5,
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SECTION 5

CIRCUIT DESCRIPTION

5.1 GENERAL

A simplified block diagram of the Model 1018 B is
shown in Figure 5-1. The RF signals applied are to
the detector. The output of the detector is amplified
in a low noise, wide band amplifier. A trigger am-
plifier monitors the output of the input amplifier and
feeds the trigger circuits. In addition, the output of
the trigger amplifier drives the monitor output jack

so that the detected video pulse may be observed
with an oscilloscope. The trigger logic is actuated
by the output of the trigger amplifier when fhe trig-
ger selector switch is in the INTERNAL position.
When the trigger selected switch is set to EXTERNAL,
an external 1 volt pulse is required to actuate the
trigger logic. In the FREE RUN position, the trigger
logic is actuated immediately following the comple-
tion of one measurement cycle, so that the instrument
takes readings at the most rapid possible rate.

The trigger logic includes a delay circuit which per-
mits a manual adjustment of the period between the
arrival of the trigger and the point at which a pulse

is sent to the sample-and-hold circuit. The trigger
cireuit will be reset so that it will accept additional
triggers after a period of time controlled by the RESET
RATE control. |f the RESET RATE control is turned
counterclockwise to the EXT pesition the trigger logic
can be reset by either an external pulse or a manual
pushbutton,

After the trigger delay has occurred, a pulse is applied
to the sample~and-hold circuit causing it to retain the
data at the output of the input amplifier af that instant,
The sample-and-hold circuit feeds a compensation
amplifier which corrects for the crystal detector char-
acteristics and generates a voltage proportional to
input power over the entire dynamic range of the sys-
tem. In order to obtain the correct scale factor for

MONITOR RESET
OUTPUT RATE  EXT  MANUAL
L
GI) T T CT I
EXT
INT DELAY
TRIGGER  TRIGGER PN
AMPLIFIER o LOGIC O, 0 ta 100 ps
o
FREE
RUN
RF INPUT SAMPLE COMPENSATION
—=  DETECTOR = AMPLIFIER »{ AND HOLD = AMPLIFIER
INPUT
AVERAGE
LOG/LIN DIGITAL ON ' OFF
AMPLIFIER DISPLAY
RANGE BCD
SWITCH OUTPUT
OPTION 01

SIMPLIFIED BLOCK DIAGRAM
FIGURE 5-1
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each display range, the signal from the compensation
amplifier is amplified either logarithmically or linear-
ly, depending upon the function selected, and applied
to the digital display. The digital disploy converts
the analog information at its input into binary coded
decimal digital form, This data is then decoded for
display by the display tube drivers and also is supplied
to the BCD interface circuit for output as a BCD sig-
nal t6 data acquisition equipment.

5.2 BLOCK DESCRIPTIONS
5.2.1 INPUT AMPLIFIER

The input amplifier of the Model 1018 B is an opera~-
tional amplifier with field effect transistor input. Its
gain is adjustable to compensate for different detec-
tor sensitivity. Its de input is stabilized by means of
a separate chopper amplifier which monitors the input
summing junction veltage and feeds a corrective sig-
nal back to its positive input, The chopper amplifier
uses field effect transistors as chopper switches opera-
ting at a 600 Hz carrier frequency, The field effect
transistors avoid the service problems of earlier elec-
tromagnetic choppers and permit higher frequency
operation which avoids the |/F noise associated with
lower frequency operation,

5.2.2 TRIGGER CIRCUIT

Refer to the circuit diagram, Drawing Number 13523,
A trigger is defined as a positive transition at pin 6
of U3, Recognize that U3 is a pair of 4 input nand
gates wired to form an R-S flip-flop. Assume that
U3 has been reset to begin with, A trigger will be
generated if any one of the 3 externally connected
inputs to U3 is driven negative, This will happen if
a trigger Is supplied externally through T3 and Q6 or
if a trigger comes from the internal trigger amplifier
Ul and the trigger comparator U2, Only one of these
two paths is enabled, however, as the trigger selec-
tor switch disables one path or the other. The third
input is used to cause o trigger to occur after 5 sec~
onds if no proper trigger has arrived, so that the dis-
play will not retain o reading indefinitely, leading
to possible operator confusion.

The arrival of a trigger starts a timing sequence allow=
ing the analog circuits sufficient time to react before
the display responds. Immediately after the arrival of
a trigger, the 500 pS delay (U4) and the 0 to 100 pS
varioble delay (Q15 to Q20) start their timing cycles.
At the end of the variable delay o trigger is generated
to drive the sampling circuit, At the end of the 5005
delay a 1mS pulse is generated (U5) to drive the final
hold gate ond the reset delay is started, At the end

of the 1 mS period, a trigger initiates the read cycle

of the digital display and enables the reset trigger
generator (U8),

Depending upon the setting of the RESET knob, the

reset delay circuit will generate o reset pulse to the
trigger flip-flop immediately after it is enabled, or a
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time later, as controlled by the knob, or not at all
(when the knob is set to EXT). In the external mode,
a reset trigger must be supplied by pushing the RESET
button or by a 1V pulse supplied to the RESET INPUT
jack. In any of the above cases, a negative pulse
will be supplied to one of the reset inputs of the trig=-
ger flip=flop.

Five seconds after the end of the 500 uS pulse, the
delay circuit comprising @2, @3, and Q4 generates
a trigger which is fed back to the trigger flip=flop,
initiating a read cycle. If there is no input to the
detector the disploy will thereupon read zero.

In the average mode it is desirable to trigger the dis-
play only about 5 times per second, as the eye then
can assimilate the information more readily, This is
accomplished by the trigger generator (U6) which,
after generating a trigger, is insensitive to further
inputs for 200 mS.

5.2,3 SAMPLE-AND-HOLD CIRCUIT

The high speed sampler gate is driven by a pulse-
forming circuit triggered from the trigger logic as
indicated above, The sampler gate is open for ap=
proximately 80 ns, allowing sufficient time for the
primary sample-and-hold capacitor to charge com=
pletely to the input amplifier's output voltage. An
isolation amplifier with field effect transistor input
monitors the voltage on the primary sampling capaci-
tor and feeds it to the data-hold gate consisting of @
field effect transistor and a large capacitor, The
gate of the field effect transistor is driven from a

10 pS pulse-forming circuit, The data hold capaci-
tor is quite large and stores its voltage for a time
sufficient for the digital display to take a reading.

5.2.4 COMPENSATION AMPLIFIER

Crystal diode detectors have been used to measure

RF power for quite some time, but until recently

their useful measurement range has been restricted to
the square law region where output voltage is approxi-
mately proportional to input power. In reasonably
fast-response applications, the lower end of the mea-
surement range is limited by noise and is about -20
dBm. The upper end of the usval measurement range
oceurs at about =10 dBm where the detector output
response begins to depart significantly from square
law. In the Model 1018B compensation for the crystal
characteristic is obtained by using a diode shaping
network in the feedback of the compensation ampli=
fier. The result is that the output of the compensa-
tion amplifier is proportional to RF power to levels

up to +10 dBm. This is possible because of the pre-
dictable behavior of the diodes used in crystal detec-
fors.

Figure 5-2 shows the schematic of a typical crystal
detector, The crystal diode, CR1, merely rectifies
the RF voltage across the terminating resistor, Ry.
In the Model 10188 R is a 50 ohm termination and



CR1 is @ microwave point contact diode, The rela-
tionship between the peak RF input voltage, E, and
the dc output of the detector, Eq., is described by
the following equation:

akE

RV de
1+ -ﬁL— Edc | = = Io(nE) Equation |,
Where: is the diode low level video
resistance

RL is the detector load resistance

a s proportional to Q/kt

| is the zero order modified Bessel
function of the first kind.

Below -20 dBm, Equation (1) may be approximated
by the expression:

E2
B & St Equation 2,

4 (1 +k)

Where: k is RV/RL

The square law relationship shown in Equation 2 shows
that the detector dc output is proportional to the RF
input voltage which in turn is proportional to the RF
input power. Equation 2 describes the desired detec-
tor response while Equation | describes the actual
detector response,

5 a TN 10 |

CR1
| |
e = | |

cos wt | Rr | R1. Edc

Jan [
I I

DETECTOR

FIGURE 5-2

The compensation circuitry in the Model 1018B pro-
vides very little correction for low input levels; as
the input level is increased, successive shunt diodes
are engaged in the shaping network of the compensa=-
tion amplifier increasing its gain to compensate for
the departure from square law of the RF detector,

Mode! 10188
5.2.5 LOG/LIN AMPLIFIER

A simplified circuit diagram of the Log/Lin Amplifier
is shown in Figure 5-3. This amplifier consists of a
high gain, operational amplifier capable of being
operated in logarithmic or linear mode by selection
of its feedback network.

To operate the Log/Lin amplifier in the logarithmic
mode, @ transistor is used in the feedback loop around
the operational amplifier. Referring to Figure 5-3,

: = Qea'kl ;
lin is proportional to e since the operational
amplifier has very high gain, Thus, E, is propor=
tional to log lin., This logarithmic relationship be=
tween |;, and E_ holds over many decades of current
bacause parusmc collector currents in the logging
transistor are eliminated by operating its collector
base junction at zero volts, When operated in the
logarithmic mode, the output level of this amplifier
is approximately 6 4 mV/dB and is o function of the
temperature of the logging transister. To maintain
the logarithmic coefficient independent of ambient
temperature, the logging transistor is mcunrad ina
temperature controlled oven and held at 50 °C. The
oven control circuit which maintains the oven at @
constant temperature is shown schematically in
Figure 5-4, A power transistor serves to heat the
oven and a thermistor mounted in the oven senses
temperature, A simple one-stage amplifier is con=
nected between the thermistor and the transistor heat-
er amplifier. When the oven is at its correct tempera-
ture, the driver amplifier input is very near zero volts
and the transistor heater amplifier generates just
enough heat to maintain the oven ot its proper tem=
perature.

In the linear mede the operational amplifier is con=
trolled by a resistive feedback attenuator. In the
linear mode the log/lin amplifier has three gain set-
tings which correspond to 100 yW , 1 mW and 10 mW
full scale. In addition, in the linear mode the
amount of feedback is also controlled by the calibra-
tion factor switch which cascades a second attenuator
in series with the range switching attenuator. The
range switching attenuator presents a constant imped-
ance to the calibration factor attenuator so that the
effect of the calibration factor attenuator is indepen-
dent of the particular range the instrument is set to,
In the log mode another section of the calibration
factor switch supplies offsetting current to the input
of the operational amplifier monitoring the voltage
of the logging transistor.

A separate amplifier is required to monitor the log
transistor voltage in order to raise the signal level to
the value required so that the digital display will
read correctly, This amplifier is of the operational
type, so that a current may be summed in correspond-
ing to the fixed 50Q reference level for dBm and the
arbitrary reference level for dB. The output of the
log/lin amplifier then feeds the digital display.
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5.2.6 CALIBRATOR
In Section 7, Drawing Number 13670, is o circuit
diogram of the RF calibrator, The calibrator consists
+12.6V +12.6V of @ 105 MHz oscillator and @ 30 dB, 50 ohm attenua-
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FIGURE 5-4

tor, CALIBRATOR QUTPUT is from a front panel
Type N Connector,

The 105 MHz oscillator-amplifier is operated within

a very stable amplitude regulating loop so that its out-
put is only a function of a reference voltage. The
calibrator output level is set by adjusting the reference
voltage divider. The amplifier output is fed to the
calibrator switch from a 50 ohm attenuator tapped into
the 105 MHz resonant circuit. In the first position,
the calibrator switch de-energizes the calibrator. In
the second position, the calibrator is energized and
connected to the calibrator output through a 30 dB,

50 ohm attenuvator, Finally, in the third position,

the calibrator oscillator is energized and connected
directly to the calibrator output to give +10 dBm

(10 mW) output.



5.2,7 DIGITAL DISPLAY

The digital display is used to convert the analog signal
developed by the instrument into digital form for read-
out using 7 segment LED's, In addition, it generates
a Binary Coded Decimal (BCD) signal, which can be
used with data acquisition systems or the IEEE Stan-
dard Digital Interface for Programmable Instrumenta~=
tion. In this instrument, the analog to digital (A to D)
process is performed by a successive approximation
method for high speed operation, For display purpose,
the internal analeg voltage is scaled down by a factor
of four, so that a decimal output of 1000 corresponds
toan input of 4,000 volts,

For descriptive purposes, the digital display unit can
be broken down into five functional elements,

The "Absolute Value Circuit" which converts signals
of either polarity into a negative voltage signal and
a sign bit signal, It also isolates the rest of the instru=-
ment from noise generated in the digitizing process,

The "Reference Voltage Supply" which provides a

stable standard of reference for comparison with the
input analog signal in the A to D circuit. It also pro-
vides the necessary off-set voltage so the diode switches
in the approximation circuit can be turned on and off

by TTL level signals.

The "Approximation Circuit", which successively in-
crements the current through the precision resistor net=
work until it balances the current supplied by the in-
put signal through the absolute value circuit.

The "Comparator", which generates a control signal
for the Approximation Circuit,

The "Logic Control Circuit" which provides the con-
trol information to enable an orderly and sequential
conversion process,

In the Pacific Measurements' Digital Display, the
process of approximation is carried out in a BCD se-
quence, starting from the most significant digit. The
information is retained in three BCD counters and a
"D" type flip-flop. At the start of each conversion
process, the bit "10" register and the decimal counters
are set to 0999, The bit "10" register state is deter-
mined first and the decimal counter units' (DCU's)
states are determined successively from the most signi-
ficant digit to the least significant. The final answer
in the digital display has an accuracy of £+ 1/2 LSB
(least significant bit). For each decade, the numbers
from zero to nine are formed as an appropriate combin=
ation of binary weighted numbers 1, 2, 4, and 8.

In order to form the 3 1/2 digit display, a total of
thirteen BCD bits is required. The approximation cir=
cuit consists of 13 precision resistors connected to 13
diode switches. The other end of each diode is tied
to @ common point leading to the comparator input.

If @ switch is activated, it will supply a precise

Model 10188

amount of current corresponding to its bit position,
Each switching diode is controlled by the digital
output of the BCD counters and a bit "10" register.
Whenever the current supplied by the resistor network
is less than the current required by the input signal,
the comparator output will be high and the currently
active BCD counter will be incremented, which will
then actuate the corresponding switches for additional
current through the resistor network, Vice-versa,
when the current through the resistor network is greater
than the current required by the input signal, the com-
parator output will be low, and the incrementing BCD
counter will stop counting and retain the correct digi=-
tal information,

ABSOLUTE VALUE CIRCUIT

Refer to the circuit diagram 13343, Sheet 1in Section
7. Since the approximation process operates in one
direction only, the input signals of both polarities
have to be reconditioned to one polarity only. Ifa
positive voltage Is applied to the input of the digital
display U13A becomes a voltage follower and it app-
lies a positive voltage to R12, Transistor Q2 is turned
on 56 U6B can set the "+" signal line high. Conversely,
if o negative voltage is applied, diode CR2 will not
conduct, The output of U13C becomes positive and it
supplies the current through diode CR4 to R12 and R11,
Transistor Q2 is turned off so UB can set the =" sig=-
nal line high, The differential ampifier U13B inverts
the input signal, so the voltage applied to R23 is al=-
ways negative,

REFERENCE VOLTAGE SUPPLY

The Reference Voltage Supply is formed by a tempera-
ture stable Zener diode (CR5) and a resistive network
consisting of R15, R27, and R40, UI13D uses the vol-
tage across the Zener diode to obtain the reference
for the approximation circuit and C12 stabilizes this
reference voltage. The diode in the feedback path
of U13D compensates for any temperature variation of
current through the precision resistor R44, Because
the Op Amp cannot supply enough current through the
resistor network, additional current is provided by
current through R13, The Zener diode and the compar=
ator are referenced off-ground so that TTL level volt-
ages can switch the diodes in the approximation cir-
cuit. In order to insure long term stability, the Zener
diode is aged for several days prior to installation, If
a replacement Zener in installed, the + Bal pot R39
and + F.S. pot R41 may have to be readjusted after a
few days of operation because during the First few
hours of operation, there may be appreciable voltage
change across the Zener diode, Further voltage
changes are slight and occur at a very slow rate,

APPROXIMATION CIRCUIT

The approximation circuit consists of an array of
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precision resistors and diodes in combination, oper-
ated as current switches drive from the decimal
counters bit "10" register. When a bit is high, a
fixed amount of current will flow to the comparator
through the corresponding current switch; vice-versa,
when it is low, the current will flow to the output of
the TTL IC, Very precise resistors and well-matched
diode arrays are used in the most significant bits to
insure the accuracy of A to D conversion,

COMPARATOR

A fast comparater U14 monitors the summing of the
approximation circuit, Since the input analog is al-
ways negative at R23 and the feedback signal from
the approximation circuit is always positive, the
comparator will have a negative output voltage if
the current supplied by the approximation eircuit is
greater than the input current, and a positive output
voltage if the current supplied by the approximation
circuit is less than the input current. The output of
the comparator is latched by UBB after it has had time
to settle; in this way the effect of comparator noise
is minimized,

LOGIC CONTROL CIRCUIT

The main function of the logic circuitry is to perform
a commutation process, In order for the process of
successive approximation to proceed in an orderly
fashion, it 1s necessary to generate control signals
which successively let through the incremental cur-
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rent from the approximation circuit, starting with the
most significant digit and continuing down through the
least significant, U4A and U4B, together with R1,
Cl, C2, and Q1 form the clocking cireuit for the
system. The clock cycle is approximately 8 ps long.
Ul and U2 form o four decade state-counter and U3
forms the state decoder. UbA, U10, and U11 are the
decimal counter units (DCU's) and U&A is the most
significant bit "10" register. In this instrument, the
over=range signal at the pin 5 of U6A becomes high if
the display is greater than or equal to 1100, U&B
stores the polarity signal from the absolute value cir-
cuit,

When a pesitive trigger pulse is received by UBA, it
resets the state counter to zero, enables the clock,
and sets the digital register to 0999, At the 8th clock
pulse, the polarity signal is latched and the bit "10"
register stores the latched output of the comparator.

At the 9th clock pulse, the most significant DCU will
be reset to 0, From count 10 to count 8, the most
significant digit will be determined by incrementing
the DCU at each clock pulse until the comparator
output becomes low. This will disable the clock until
it is started again by a new trigger pulse. The display
will be blanked during the conversion period (approx-
imately 320 ps), to eliminate flicker, The decimal
point and the annunciator are determined by the range-
switching buttons in the front panel and a lamp test
switch button is provided at the back panel to test

the LED's.
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MAINTENANCE

6.1 PERIODIC MAINTENANCE

The following maintenance should be performed once
a year unless the instrument is operated in an extreme-
ly dirty or chemically contaminated environment or is
subjected to severe abuse. Insuch cases, more fre-
quent maintenace is indicated.

a. Blow out all accumulated dust with forced air
under moderate pressure,

b. Inspect the instrument for loose wires and
damaged components, Check to see that all
plug=in PC boards are properly seated in their
sockets and that all wire lead connectors are
properly seated on their PC board pins.

¢. Make a performance check in accordance with
the procedure of Section 4. |f the performance
is within specifications no further service is
indicated.

6,2 INTERNAL ADJUSTMENTS AND TEST POINTS

The following is a list of adjustments and test points
supplied for ready reference. Do not attempt to make
any adjustments until you have carefully read the
material in Section 6.3,

6.2.1 DESCRIPTION OF ADJUSTMENTS
The function of each adjustment is described below.

a. AIR? +12,6 V POWER SUPPLY CALIBRATION
ADJUSTMENT, Used to set the positive power
supply to +12,6 V within £ 10 mV,

b. AIRI8, -12.6 V POWER SUPPLY CALIBRA -
TION ADJUSTMENT, Used to set the nega-
tive power supply to =12.6 V within + 10 mV,

c. AZR32, AVERAGING CIRCUIT BALANCE,
Used to set the voltage at A2J3 to zero with
AZ)1 shorted to A2J2,

d. A4R7, LOG/LIN AMPLIFIER BALANCE
ADJUSTMENT. Used to adjust the voltage at
Ad4J1, to zero V£ 1 mV,

e. A4R?, LOG CALIBRATION FACTOR ADJUST-
MENT, Used to set the log calibration factor
so that the digital display changes by exactly
1 dB as the calibration factor control is turned
from O to + 1 dB,

f.  A4RI12, 40 mV/dB ADJUSTMENT, Used to
set the voltage at A4J4 so that it changes 400

mV + 4 mV for each 10 dB changes in input
signal level,

g. A4R17, dBm CALIBRATION ADJUSTMENT.
Used to set the digital display to read 10,0 dBm
for 10 mW input to the detector,

h., A4R38, dB OVERRANGE ADJUSTMENT. Used
to set the everrange indicator to light with
11 mW supplied to the detector.,

i. A4R44, SAMPLER NEUTRALIZING. Compensates
for the drain/source capacity of A4Q9,

j. A4R60, COARSE BALANCE ADJUSTMENT,
Used to adjust the isolation amplifier between
the high speed sampler and the data hold cir-
cuit so that with ne RF input to the detector O
V is obtained at A4J7,

k. Ad4RB6, COMPENSATION AMPLIFIER BAL -
ANCE ADJUSTMENT, Used to adjust the bal-
ance of the compensation amplifier so that with

no RF input to the detector, OV is measured at
A4)10,

. A4R%98, CALIBRATION CENTERING ADJUST-
MENT. Used to bring the +10 dBm CAL control
on the front panel to the center of its range.

m. A4R101, COMPENSATION AMPLIFIER GAIN
ADJUSTMENT, Used to adjust the gain of the
compensation amplifier so that the degree of
compensation required for the characteristics
of detector diode used will fall within the ad-
justment range of the shaping network,

n. A4R104 through A4R128, DIODE LAW COM-
PENSATIOMN ADJUSTMENTS, These adjust-
ments are used to set the tracking of the instru=-
ment from =20 through +10 dBm,

o. A4RI1460, INPUT ZERO ADJUSTMENT, Used
to set the preamplifier output, AdJé to O V
with no RF input to the detector,

p. AS5R?, dB OFFSET. Used to set the dB offset to
add 20,0 dB to the dB reading when the 20 dB
COUPLER button is pushed.,

q. A6R69, DELAY CALIBRATION ADJUSTMENT,
Used to set the sampling pulse delay to be
100 ps with the TRIGGER DELAY knob set to
99.99.

r.  A6R78, DELAY ZERO ADJUSTMENT, Used
to adjust the delay circuit for proper opera-
tion when the TRIGGER DELAY control is set
te 0.00.

s. A7R2l , -FULL-SCALE ADJUST, Used to ad-
just the display to read correctly for @ nega-
tive input of 7 V,
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A7R38, -BALANCE ADJUST, Used to adijust
the display to read correctly for a negative
input of 40 mV,

A7R39, +BALANCE ADJUST, Used to ad-
just the disploy to read correctly for a posi-
tive input of 10 mV,

A7R41, +FULL-SCALE ADJUST. Used to
adjust the display to read correctly for a
positive input of 7 V,

A7R84, 1,000 ADJUST, Used to adjust the
display to read correctly between , 999,
1.000 and 1,001,

ABC7, CALIBRATCR FREQUENCY. Used to
adjust the calibrator frequency to be 105 MHz
= | MHz,

ABR19, -20 dBm ADJUST, Used to set the
difference between the output at +10 dBm and
the output at =20 dBm to be 30 dB+ 0,05 dB,

A9R21, PREAMPLIFIER RESPONSE AD JUST-
MENT, Used to adjust the preamplifier for
proper pulse response.

A9R22, PREAMPLIFIER GAIN ADJUSTMENT,
Used to adjust the reamplifier to give 4 V out-
put for 10 mW RF input to the detector, Mea-
sure af A4J6,

DESCRIPTION OF TEST POINTS

AlJ1, +12,6 V. Measure between AlJ] and
common , A1J2, The dc voltage should be
+12,6 V£ 10 mV,

AlJ2, COMMON LINE.

A1J3, =12.6 V. Measure between A113 and
common, A1J2, The dc voltage should be
-12,6 V£ 10 mV,

A2J1, AVERAGING CIRCUIT INPUT, May
be shorted to A2J2 for setting A2R32,

A2)2, AVERAGING CIRCUIT COMMON,

A2J3, AVERAGING CIRCUIT OUTPUT,
Measure between AZ2J3 and AZJ2; set AZR32
to obtain 0 V = 1 mV,

A4J1, LOG/LIN AMPLIFIER SUMMING

JUNCTION, Measure between TP41 and
TP43 and set A4R7 for OV + mV.

Ad4J)2, LOG POST AMPLIFIER OQUTPUT, Mea=
sure between A4J2 and A4J3 and adjust A4R12
for 40 mV + 0,4 mV/dB,

r.

5.

V.

A4J3, INPUT CIRCUIT COMMON,

A4J4, LOG TRANSISTOR VOLTAGE, Used
to check the operation of the logging circuit.

A4)5, OVEN CURRENT MONITOR, Measure
between A4J5 and A1J3, Voltage should be
approximately 2 V immediately after turn-on
and seftle to less than 0,6 V within five min-
utes.

A4)é6, PREAMPLIFIER OUTPUT., Used to check
the output level and the pulse response of the
preamplifier.

Ad4)7, SAMPLE-HOLD ISOLATION AMPLIFIER
QUTPUT. Measure between A4J7 and A4)3;
adjust A4RE0 to obtain O V + 1 mV,

A48, COMPENSATION AMPLIFIER QUTPUT.
Measure between A4J10 and A4J3; adjust
A4RB6 for OV £ 1 mV,

A4]9, CHOPPER DEMODULATOR QUTPUT,
Measure between A4J9 and A4J3, using an
oscilloscope. At the time the demodulator
switch is closed, the voltage waveform should
be 0 V. When demodulator switch is open
noise should be present, magnitude of approxi-
mately 0,05V P -P,

A4J10, SAMPLING PULSE, Measure between
A4J10 and A4J3, Pulse is B0 ns going from
=12Vito 5V,

A4J11, HOLD-CIRCUIT DRIVE PULSE., Mea-
sure between A4J11 and A4J3. Pulse is 10 p3
long, going from =12 V to +5 V,

A4J12, FIRST SAMPLE/HOLD QUTPUT. Measure
between A4J12 ond A4J3, used to adjust A4R44
for minimum capacitive feed thru of input pulse.

A6J1, +5 VOLT LOGIC SUPPLY. Measure
between A6J1 and AéJ2. Supply should be
+5V+0,25V,

AbJ2, TRIGGER CIRCUIT COMMON,

A711, +5 LOGIC SUPPLY, Measure between
A7J1 and A7J5, ¥5V £ 0,25 V,

A7J2, "NEW DATA" LINE, Measure between
A7J2 and A7J5, A positive logic pulse ap-
pears here during the conversion period for the
display, The width is approximately 320 pS,
This pulse is useful for triggering an oscillo~
scope used to trouble-shoot the display.

A7J3, NEGATIVE UNIPOLAR INPUT VOLT~
AGE, Measure between A7J3 and A7J4, The
voltage should be equal in magnitude to the
voltage applied to the display but always
negative.

®
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6.3.1

a.

A7J4, +1,25 V REFERENCE, Reference volt-
age for analog signals in the digital to analog

converter.

A715, LOGIC COMMON, Reference point
for logic voltages.

AB8J1, CALIBRATOR CONTROL AMPLIFIER
QUTPUT, Measure between A8J1 and COM=
MON, A1J2, If the voltage is between + and
- 8 Y, the cireuit will be at a normal level

for controlling the oscillator's amplitude.

CALIBRATION

EQUIPMENT REQUIRED FOR CALIBRATION,

A 4 digit +50% overrange Digital Voltmeter
with 100 pV per digit minimum resolution on
its most sensitive range.

A sensitive dc Voltmeter with at least 10 pV
minimum resolution. An instrument with a
full=scale range of 1 mV and a 5" scale will
be adequate if the zero stability is good
enough to permit measurements within 1 minor
division of zero,

A precision power supply with at least 5 digit
resolution. Maximum voltage 10 V. Accu -
racy 0.01%.

A precision power bridge and thermistor mount.
The thermistor mount must have its calibration
factor known to within 1% at 100 MHz, The
bridge must contribute less than 0.5% error to
the measurement at 10 mW .

A precisely calibrated step attenuator with
excellent repeatability of attenuation, or a
set of fixed attenuators. The calibration data
should be accurate to 0,02 dB, over 30 dB
range, |f separate attenuators are used, the
calibration data should be accurate to 0,02 dB
for each unit individually and in combination

with the others over the range from 0 dB to 30 dB

in 1 dB increments,

A frequency Counter/Time Interval Meter with
counting capability to 125 MHz. The time
interval function must have separate start and
stop inputs and @ minimum resolution of 100 ns.

A Pulse Generator capable of supplying @ 0.5

ps pulse with a repetition rate of 500 Hz, Am-

plitude capability to 2V into 50Q. Maximum
rise~time of 10 ns,

An oscilloscope with 10ns maximum rise=time
and 10 mV vertical sensitivity. An accessory

6.3.2
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X10 probe with less than 10 pF leading capac~-
ity is required.

CALIBRATION PROCEDURE

The Model 1018 B employs solid state components ex~
clusively. These are extremely reliable and generate
little heat; consequently, there is little drift due to
component aging, and adjustments to the instrument
are rarely required. We therefore strong ly recommend
that if measurements indicate that an adjustment is set
within the stated range that you do not attempt to put
it "right on", It is often the case that variations in
the equipment used to test the instrument account for
small differences in measured values, Other adjust-
ments that depend upon a given adjustment will be
effected if it is reset. Inshert, BE ABSOLUTELY
SURE THAN AN ADJUSTMENT IS REALLY REQUIRED
BEFORE MAKING IT,

1f a component is replaced, depending upon where in
the circuit it is located, only certain of the calibra-
tion steps need be performed. In general , only those
steps shown in the section pertaining to the specific
circuit repaired need be carried out.
6.3.2.1 POWER SUPPLIES
a. Connect the digital voltmeter between A1J3
and A1J2, Adjust AIRIB to obtain =12.6 V
+10 mV,

b. Remove the voltmeter probe from A1J3 and
move it to A1J1, Adjust AIR? to obtain
+12,6 V £10 mV,

6,3.2.2  DIGITAL DISPLAY

a, Set the TRIGGER selector switch to FREE RUN
and the PULSE AVERAGING switch to ON
MAX RESET, Check the +5 V supply. Mea-
sure between A7J1 and A7J5, The voltage
must be 5V £ 0,25V,

b, Disconnect the digital display input from the
rest of the instrument by removing the lead
fram Terminal A7 pin 11,

CAUTION

BE VERY CAREFUL TO GRASP THE METAL
PORTION OF THE JACK WITH A PAIR OF
PLIERS. DO NOT PULL ON THE WIRE.
PULL STRAIGHT UP,

Connect the positive side of the precision
supply to A7 pin 11 and the negative side to
A7 pin 14,
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c. Alternately apply 43 mV and +7 mV, and ad-
just the + BAL (A7R39) for a reading of + ,001
and + ,002 respectively,

d. Repeat step ¢ using =3 mV and =7 mV, and ad-
just the - BAL (A7R38),

e. Apply +4.00 volts and use the +F.5, adjust
(A7R41) to change the reading from .99 to
1.000 to 1,001 and adjust the 1,000 adjust
(A7RB4) for smooth transition with approx.
equal intervals. Then set (A7R41) for a read-
ing of 1.000,

f. Apply -4,00 volts and adjust =F.S, adjust
(A7R21) for a reading of 1,000,

6.3.2.3 CALIBRATOR

a. Connect the counter to the calibrator output
and measure the frequency. The frequency
should be in the range from 103 MHz to 107
MHz, If the frequency is in the correct range,
no adjustment is required, If it is beyond this
range, it will be necessary to adjust the fre-
quency by inserting a small screwdriver through
a hole in the cover of the calibrator and ad-
justing ABC7 to obtain 105 MHz + 1 MHz,
There is a legend identifying the hole on the
cover.

b. Set the calibrator switch to +10 dBm. Connect
the detector of the precision power bridge to
the calibrator output and adjust the calibrator
output to exactly 10,00 mW using the CALI-
BRATOR QUTPUT ADJ on the rear panel,
Disconnect the precision power bridge.

¢. Connect the precision 30 dB attenuator and the
10188 detector to the output of the calibrator,
Adjust the =20 dBm CAL control on the front
panel for a reading of exactly 10.0 pW + the
calibration correction of the 30 dB attenuator.

d. Remove the 30 dB attenuator from the calibra-
tor output and connect the 10188 detector to
the calibrator output and set the CALIBRATOR

pulse amplitude to 2V, Connect the pulse
generator output to the TRIGGER input on the
Model 1018B, the vertical input of the oscille-
scope and to the external trigger input of the
scope, using Tee connectors. Keep the length
of cable between the external trigger input and
the vertical input to @ minimum. Connect o
length of cable to the rear-panel REFERENCE
PULSE output long enough to reach to the input
of the scope.

Set the oscilloscope sweep to 0,1 ps /DIV, the
trigger selector to external and adjust the dis-
play so that the rising edge of the pulse is 1
division in from the left edge. Remove the
connection from the pulse generator to the ver=
tical input but do not disturb the trigger con-
nection. Connect the cable from the REFER-
ENCE PULSE in its plaoce, Set the vertical
sensitivity to 0,5 V/DIV; you should see an

BO nS pulse.

Adjust AéR78 (DELAY ZERO) so that the trail-
ing edge 50% point is at the third division in
from the left edge of the display graticule.
Thus the delay from the rising edge of the trig-
ger pulse to the tralling edge of the reference
pulse is 200 ns,

Remove the trigger cable from the oscilloscope
and connect it to the "start" input of the
Counter/Time Interval Meter, Connect the
Reference Pulse to the "stop" input of the
Counter, Set the TRIGGER DELAY control to
100ps (the "1" will not show in the window
and the dial will read 00,0 and be near the
clockwise end of its travel). Set the counter
to have 100 ns resolution in the Time Interval
mode with the slope set to "+",

Adjust A6R69 (DELAY CAL) to obtain a read-
ing of 100.1 ps. This allows for the approxi-
mately 100 ns delay between the rising edge
of the trigger pulse and the rising edge of the
reference pulse,

6,3.2,5 INPUT CIRCUIT

switch to =20 dBm. The reading should be ad-
justed to 10,0 pW using ABR19, This adj. is
accessoble thru a hole in the calibrator cover,

6.3.2.4 TRIGGER CIRCUIT

a. Set the TRIGGER selector switch to EXT,, the

PULSE AVERAGING switch to ON MAX RE~-
SET and the TRIGGER DELAY to 00,0 ns. Ad-
just the pulse generator to give a positive 0.5
Hs pulse at a 500 Hz repetition rate. Set the

The following checks and adjustments must be made with
utmost care. Before making any adjustments, care=
fully read this entire section. Adjustments must be
made in the order indicated.

a. Connect the power detector to the CALIBRA-
TOR OUTPUT, Set the front panel controls
as follows:



PULSE AVERAGING ON MAX RESET

TRIGGER FREE RUN

CAL FACTOR 0

CALIBRATOR OFF

RANGE 10 mW DIRECT

DELAY 10 pS

-20 dBm CAL Center of range
(OV at A4 Pin 4)

+10 dBm CAL Center of range

b. Connect the sensitive voltmeter between AdJé
and A4J3 (common). Adjust A4R 160 for a
reading of 0 V as closely as possible. The
reading should be within 20 u V of zero when
adjusted properly,

¢. Connect the digital voltmeter to A4J6 with
the low side connected to A4J3, Turn the
calibrator to +10 dBm. The reading should be
4,0V £40 mV, If it is not, adjust AR22 to
obtain 4,0 V as closely as possible, To gain
access to the adjustment in the detector head
assembly (A9), remove the two screws at the
rear of the ossembly, slide the retaining cap
up the cable and grasp cylindrical outer cover

and slide it back,

d. Set the pulse generator to give a 2 ps pulse
at a repetition rate of 500 Hz. Using the
oscilloscope to monitor the pulse, adjust the
amplitude to be 0.5 V negative when termina-
ted in 50Q. Remember, a pulse of amplitude
greater than 1.5 V may damage the detector,
MNow connect a 10 dB attenuator to the output
of the pulse generator and connect the detector
to the attenuator, Connect the oscilloscope
(using a X 10 probe) to A4J6 with the common
(ground) lead of the scope connected to A4J3,
Use a short ground lead as the pulse has a
rather rapid rise. Adjust A9R21 to obtain an
overshoot~-tree response with the bast rise-
time. Use a pretrigger connected to the EXT
TRIGGER INPUT of the 1018B. This same pulse

is used to trigger the scope. Connect the vertical

input of the scope to the A4J12. Set the 1018B

TRIGGER DELAY to approximately 10us. Set the
scope sweep rate to 2us/div. EXT TRIG. Set the

scope vertical sensitivity to 10mV/div, AC
coupled. Adjust SAMPLER NEUTRALIZING

(A4R44) for minimum detected pulse. Remove the

10 dB Attenuator

e. Disconnect the pulse generator and connect the
detector and 10dB attenuator to the calibrator.
Turn the calibrator off and connect the sensitive

Model 10188

voltmeter to A4J7 and A4J3 (common). Adjust
A4RAD to obtain CV £1mV.

Move the voltme.ar to A4J8 and adjust A4RBS
to obtain 0 V £ 1 mV,

Move the voltmeter to A4 terminal 39 near
the right side of the board. Adjust A2R32
(on the board fastened to the right side) to
obtain 0 volts £ 200 V.,

Connect the voltmeter to A4J1 and the common
side to A4J3, Adjust A4R7 to obtain O V

£ 100 uV, Now set the -20 dBm CAL control
for a reading of 000,0 pW on the 100 uW scale.

Disconnect the wire from Terminal A4-39,
Connect the + output ot the precision supply

to A4J1 and the low side to A4J3 (common),
Press the + 10 dBm button and set the supply to
2,000 V, Note the reading on the display.

Set the supply to 0.200 V and then to 0.020 V,
Each step should cause the display to change by
10,0 dB; adjust A4R12 to obtain this action,
If, after adjusting A4R12, the change from
0,200 V to 0,020 V does not match the change
from 2,000 V to 0,200 V, repeat step h and
readjust A4R12,

Set the precision supply to the voltage which
causes the display to read 0.0 dBm. This can
be set very closely by noting when the display
switches trom +to =, Turn the CAL FACTOR
lever switch to + and the rotary switch to 1,0
dB. Adijust A4R? so that the display reads
+1,0 dBm, Move the lever to - and check to
see that the disploy reads 1.0 dBm. If neces-
sary, readjust A4R? so that both +and - set-
tings read correctly. Remove the precision
supply & reconnect the wire to terminal A4-39,

Connect 10 dB ot attenuation between the out-
put of the calibrator and the detector, turn the
calibrator on and set the CAL FACTOR switch
to compensate for the attenuator calibration
ditference from 10 dB. Adjust A4R98 so that
the display reads 1,000 on the 1 mW range.
Add an additional 10 dB of attenuation and
note the reading. Remove the additional 10
dB and set A4R101 to cause the reading to be
above or below 1 mW by twice the amount the
reading with the attenuator was above or below
. 100 mW, For example, if the reading af

100 pW was 0, 105, then the reading at 1 mW
should be set to be 1,010,

Now readjust A4R98 so that the display reads
1.000 mW and repeat the procedure, Continue
until the display agrees at both 100 pW and

1 mW, The final adjustment will have to be
made using the 100 pW range and the 1 mW
range, and readings obtained must take into
account the calibration of the attenuator used
to go between 1 mW and 100 uW,
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In order to complete the measurements of and
adjustments to the tracking controls it is nec-
essary to have a table of readings to be ex-
pected from the Model 1018B as attenuation is
inserted between the calibrator and the detec~
tor. The attenuation starts from 20 dB and is
reduced in 1 dB steps to 0. It is required to
make adjustments in the linear mode to take
advantage of the maximum resolution avail -
able from the instrument, Therefore, you must
multiply the linear calibration correction fac-
tor to each attenuation amount. For your
reference a chart, shown in Table é~1, con-
verting dB corrections to linear is provided
below, In addition, a chart, Table 6-2,
showing uncorrected expected readings is
provided with additional space allowed for
you to write in the corrected values. You
are urged to make a photocopy of the chart,
write in the corrected readings and file it

TABLE 6-1

ATTENUATOR CORRECTION FACTORS

CORRECTION LINEAR EQUIVALENT

FACTOR (dB) ¥ 2
.01 1,0023 .9977
.02 1.0046 9954
.03 1.0069 .9931
.04 1.0093 .9908
.05 1.0115 .9886
.06 1.0139 ,9863
.07 1.0162 .9840
.08 1.0186 ,9817
.09 1.0209 .9795
.10 1.0233 .9772
A 1.0257 .9750
12 1.0280 .9727
.13 1.0304 .9705
14 1.0328 .9683
15 1.0351 . 9660
16 1.0375 .9638
7 1.0399 L9616
18 1.0423 .9594
19 1.0447 .9572
.20 1.0471 .9550
.21 1.0495 .9528
.22 1.0520 . 9506
.23 1.0544 9484
.24 1.0568 9462
.25 1.0593 , 9440
.26 1.0617 L2419
.27 1.0641 .9397
.28 1.0666 .9375
.29 1.0691 ,9354
.30 1,0715 .9332

6-6

where it will be available along with the
calibrated attenuator.

Using the 1 mW scale, check the tracking
from 100 pW to 1 mW. If necessary, adjust
resistors A4R104 through A4R112 (adjustments
A through E) to obtain proper tracking (within
1%). Start by adjusting A4R104 at the lowest
input level and working up to A4R112 at suc-
cessively higher levels. Do not move the ad-
justments much the first time through; repeat
the procedure several times until the readings
fall where they should, It is often the case
that no adjustment is required, even when a
new detector diode is installed as tracking at
these levels is quite consistent from detector
to detector, If a large adjustment is required
it will be necessary to readjust A4R8B6, A4R98
and A4R101; see Sections f and k,

Using the 10 mW scale, check the tracking
from 1 mW to 10 mW. If required, corrections
can be made using adjustments f through m,
Proceed from the lowest input, adjust A4R114
and work up to the highest input and odjust
successively higher numbered resistors, Re-
peat the procedure as required to obtain the
best tracking., When finished, the values ob-
tained should be within 1% of the desired

TABLE 6-2

DISPLAY READINGS WITH ATTENUATION BETWEEN

CALIBRATOR AND DETECTOR

ATTENUATOR READING C ORRECTED
LOSS (dB) (mW) READING

20 100.0 uW
19 1259

18 1585

17 .1995

16 .2512

15 .3162

14 398

13 ,5012

12 ,6310

N 7943

10 1,000

9 1,259

8 1,585

7 1,995

6 2.512

5 3.162

4 3.98l

3 5.012

2 6.310

1 7.943

0 10.00




values. It may be required to have a given
reading set slightly high or low to compensate
for the next reading above or below a given
input level, Also, you may find it useful to

periodically reset the +10 dBm CALadjustment

on the front panel as the process goes on.

o. Connect the detector directly to the calibra-
tor and adjust the +10 dBm CAL control fo
cause the instrument to read 10,00 mW as

Mode! 10188

b. Remove the Detector Element and associated parts
from the Detector Housing.

c. Install the new Detector Element and its associ-
ated parts as indicated in Figure 1. If there is
no counterbore in the Detector Housing to accept
the Ring, the Ring is not required.

WARNING: USE CARE WHEN INSERTING THE
DETECTOR ELEMENT INTO THE HOUSING TO
?Xg;) DAMAGING THE FEMALE SOTKET CON-

closely as possible. Press the +10 dBm butten
and adjust A4R17 so that the display reads
+10.0 dBm.

Press the 20 dB coupler button and adjust R13
so that the display reads 30.0 dB.

Connect the precision supply + lead to AdJ1
and the common lead to A4J3. Set the supply
to cause the display to read +10.5 dBm and
adjust A4R38 to the point where the OVER-
RANGE light just comes on.

This completes the calibration procedure.

6.4 DETECTOR MAINTENANCE

6.4.1

CAUTION

The detector element mounted in the
detector body (see Figure 6=1) can be
damaged if the special handling pre-
cautions noted below are not observed,
Before removing, installing, or handling
the detector element in any way, be
sure to read the precautions below,

DETECTOR ELEMENT HANDLING PRE-
CAUTIONS

Before installing o detector element into the
detector mount, discharge any static voltages
that may exist between yourself and the mount
by touching the mount.

When handing a detector element to ancther
person, discharge static voltage by touching
hands before passing the element,

Do not use ohmmeters to check the detector
elements since the voltages and currents avail-
able from most such meters can easily damage
the sensitive diodes used in these elements.

6.4.2 REPLACING THE DETECTOR ELEMENT

Refer to Figure 6-1 for identification of the parts men-

tioned in this procedure.

a.

®

Unscrew the Cap Assembly from the Detector
Housing. In separating these parts use a
pair of pliers with plastic jows or protect
parts with heavy paper or tape.

d.

Replace the Cap Assembly onto the Detector
Housing and tighten firmly.

Remove the old calibration label since its dota
will no longer apply. Leave the warning label
on the Cap Assembly ‘

If the instrument is a Model 1018B, 1018B option
02, or 1018B option 03 built to code 12, 13, or
14 as indicated on the serial number tag, replace
resistors A9R2 (4.99K) and A9R19 (17.8K).

Calibrate the instrument using your manual .
Refer to Section 6.3.2.5 InpuryCIrcu'ft. 5

(blalti'brut:u the def;ctor and mark the new cali-
ration data on the Replacement Label.
the label to the Cap »ﬁ.s.',ernl::ly.'1 el

To replace cable
Assy 5’4034 or cap assy order Cap & Cable

Cap Assembly \
WHITE OR 3
INBULATOR
\@n @

— DETECTOR
ELEMENT
— RING

N .
L ~ Detector Housing

v Connector

CAPSULE SPACER

P

POLYIRON INSERT ——___p
)
- DETHGTORM ELEMENT

THIS SIDE {a

| WHITE CERAMIC
INSULATOA

— CAPAGITIVE WABHER

DETECTOR
FIGURE 6-1

6.5 TROUBLE SHOOTING

In order to localize the source of trouble in an instru-
ment such as this, it is necessary to have a rather de-
tailed working knowledge of the instrument. You are
urged to read carefully Section 5 on Cireuit Descrip-

tion and make use of the circuit diagrams.

6-7



6.5.1 LOCALIZATION OF TROUBLE After the trouble has been found and corrected, the
calibration should be checked as outlined in Section 6.3.
Use Trouble Shooting Table 6.3. Also make use of

the test point information in Section 6.2,
TABLE 6-3 TROUBLE SHOOTING

INDICATION CHECK

Power Cord,

Fuse (F1); F11is 0.5 A 250 V,
POWER switch, S1.
Transformer, T1.

NO DIGITAL DISPLAY

HBON —

DIGITAL DISPLAY DOES NOT CHANGE Digital display board, A7,
Trigger selector set to wrong position,
Display rate set to EXT,

Trigger circuit, Ab.

AWK —

INSTRUMENT PROVIDES MEANINGLESS Check that the +5V supply is operating at A7J1,

DISPLAY, 2, Check the absolute value circuit by performing the
calibration for the digital display,

3. Check A7U4 pin 8 to see if there are 40 clock
pulses occurring after each frigger,

4, Check the output of the control state decoder as
shown in Table 6-5.

5, Determine that the voltage at A7 pin 11 is constant
during the counter period.

Detector.

Power supplies, Al,

Input amplifier, A4Jé,

Sample-and-held circuits and shaper amplifier
on A4,

5. Output amplifiers on A4,

OUT OF CALIBRATION ON BOTH LINEAR
AND LOG MODES.,

oW N —

OUT OF CALIBRATION ON LOG MODES, 1. Oven, Ad4J5,
2. Log output amplifier, A4QA2 and associated
circuitry.
CANNOT BE CALIBRATED AT -20 dBm, 1. Chopper amplifier, A4,
LARGE CHANGE IN READING WITH 1. Sample-and-hold circuits on A4,

CHANGES IN DISPLAY RATE.




6.5.2 LOCALIZATION OF TROUBLE TO INDIVID-
UAL COMPONENTS

To determine whether a component is defective, it
may be necessary to make active or passive circuit
checks, as well as waveform measurements, Where
allowed by circuit voltages, the performance of a
transistor that is forward-biased can usually be deter-
mined by shorting the base to the emitter or by open=
ing the base circuit, The transistor will be turned off
in either case unless it is shorted., Performance may
be determined by monitoring circuit parameters, A
transistor can be assumed to be open if it does not
conduct when its base-to-emitter voltage exceeds
turn en.

When checking the FET's used in the Model 10188,
shorting the source to gate will result in turn on unless
the FET is open. Under normal cperating conditions
these FET's operate with a negative bias of less than

2 V between the gate and source and a source to
drain voltage of at least 5V unless the unit is shorted,
Ohmmeter measurements may be made on the source-
gate junction as leng os the precautions mentioned
below are observed. Back biosed, the source-gate
junction should be essentially open,

Open or shorted transistors may also be located
through resistance measurements across the elements.
Exact values cannot be given due to the differences

in transistors; however, the ratio of forward and back=-
ward emitter-collector resistance is normally between
10:1 and 100:1, Higher power transistors have the
lower raties. [If it is determined that a transistor is
defective, look for other defective elements in the
circuit that may have resulted from, or caused the
transistor failure.

When checking resistors and capacitors, one lead
should be disconnected to prevent shunt paths and
possible damage to diodes and transistors,

CAUTION

1, USE OF OHMMETER. Some chmmeters
may supply sufficient voltage or current
to damage transistors, Before using an
chmmeter to check transistors or to make
measurements in transistor circuits, be
sure to check the voltage and current
output of the chmmeter on the ronge to
be used. The open circuit voltage
should not exceed 1.5V and the short
cireuit eurrent should not exceed 3 mA
or transistors may be damaged, Never
use an shmmeter to check the detector
diode. The only safe way to check the
detector is to measure the voltage on
TP18 (A4J8) with RF input into the
detector,

2., MEASURING TRANSISTOR VOLTAGE
Do not measure the base-to-emitter
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voltage of a transistor directly because
auxiliary currents may demage the tran-
sistor. Measure the voltage indepen=
dently with respect to ground.,

6.6 PARTS REPLACEMENT

6.6.1 REPLACEMENT OF PARTS ON PRINTED
CIRCUIT BOARDS

Before removing a component from a PC board, care-
fully note its orientation, Apply heat sparingly to the
component lead. Be sure that the soldering iron is
grounded to prevent leakage current from damaging
the other components, The simplest way to remove a
component with three or more leads is to cut the leads
and then unsolder the remaining leads from the PC
board, Clear the solder from the PC board holes with
a toothpick or an awl for ease of insertion of the new
component, To replace the component, form and cut
the leads so that they extend approximately 1/16"
through the PC board when the component is in posi-
tion, Whenever passible hold the component lead
with a tool that will act as a heat sink and solder the
lead from the opposite side. Avoid overheating and
use a good quality resin core solder. Cut off excess
lead length and clean off any excess flux,

A break in the etched copper conductor may be re-
paired by soldering a piece of copper wire across the
break. [f the bond between the etched copper con-
ductor and the base material fails, secure the conduc-
tor in place with a cement having good electrical
insulating properties,

6.6.2 REPLACEMENT OF PARTS OM THE FRONT
PANEL

To replace the parts mounted on the front panel remove
the screws indicated in Figure 6-2, Carefully pull the
panel straight out from the rest of the instrument.
When reassembling the panel to the instrument use care
to be sure that all switches come through their slots
properly and that no wires are pinched between mating
sheet metal parts,

6.6.3 REMOVING PLUG-IN PRINTED CIRCUIT
B OARDS

The upper portion of the rear panel serves as a hold-
down for the plug=in printed circuit boards. Access
to these cireuit boards is gained by removing the top
cover and the upper portion of the rear panel,

6.6.4 REMOVAL OF THE CALIBRATOR

The calibrator assembly is fastened to the rear of the
instrument by two screws, Refer to Figure 6-3 to
determine which screws need to be removed, You
should NOT remove any screws not required in the
removal procedure,
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6.6.5 SEMICONDUCTOR DEVICES

A variety of semiconductor devices is used in this
instrument. The type numbers shown are either EIA
registered numbers or manufacturer's numbers and
these devices may be used for replacement purposes.
Individual instruments may have equivalent devices
of other manufacturers installed and the type number
may not agree with those shown.

6.6.6 DE TECTOR CABLE STORAGE

Whenever the instrument is to be stored for any period
or moved reinsert the detector coble and detector info
the front of the instrument by carefully shoving the
cable into the cavity approximately 3 inches at the
time. |f the cable binds due fo its inherent stiffness,
lift the instrument onto its side and loosen the bind by
iiggling the cable through the access hole provided
in the bottom panel.

6.6.7 ACCESS TO RANGE SWITCH PC (A2)

To gain access to the back of the Range Switch
PC board it is necessary to release the panel as

indicated in poragraph 6.6.2 and remove the three
screws that secure the PC board to the side of the
chassis,

©

ARALDS GUIF
YRy tmens

CALIBRATOR MOUNTING SCREWS

FIGURE 6-3

CORNERS

- 3 I -
: -;F, F‘.’ & A
i it [435

ACHTON
ouTeIT

puLnE
THIGOLN REBEY — ,-o-‘ “ [AVERAGE
Kiommaring .. |

\-ﬂn

------

INTERNAL

THIGEE W —— e (HIGOER LEVEL
| [ omacr e wnns

A

-

FRONT PANEL MOUNTING SCREWS

FIGURE 6-2




je—— e -

Shield from the 4 Conductors Cable te Chassis Ground

COMMENT

COMMENT

COMMENT

6.7 WIRE LIST
TABLE 6-4
J1 LINE VOLTAGE CONMNECTOR & 51 POWER SWITCH
FROM _T_O'_ COLOR
T1-1 J1-C BRN-WHT
T1-2 J1-D ORG-WHT
T1-3 J1=A BRN-YEL
T1-4 J1-E YEL-WHT
T1-5 J1=F GRY-WHT
S1-A (Arm) J1-H RED 4 Conductor Shielded Cable
51-A (N,O,) J1-B BLK 4 Conductor Shielded Cable
51-B (Arm) J1=M,N P GRN 4 Conductor Shielded Cable
51-8 (N.O.) J1=L WHT 4 Conductor Shielded Cable
J4 (A1) (Assembly 10121) POWER SUPPLY
FROM 10 COLOR
Ja=1 Q1-B BLU +12.6 V Pass Transistor
J4-2 Ql1-E RED-WHT +12.6 V (TB3-3&4)
J4=3 T1-10 GRN=-WHT 9.7V A.C.
J4-4 T}l GRN-WHT 9.7V A, C.
J4-8 Q2-E BLK-WHT Common 2
J4-8 TB2-2 BUS WIRE Common 2
J4-9 TB3-1&2 BUS WIRE =12.6V
J4-13 Q2-8 GRN -12,6 V Pass Transistor
A2 (Assembly 13530) RANGE SWITCH & LAMP DRIVERS
FROM _'|P__ COLOR
A2=1 TB3-182 PUR=WHT -12,6 V
A2-2 TB3-38&4 RED-WHT +12,6 V
A2-3 TB2-3&4 BLK-GRN Ground 1
A2-4 A4-39 BLU-WHT
A2-5 A5-27 BLK-GRN Inner Conductor 50 Q Coax.
A2-3 BLK-GRN Quter Conducter 50 Q Coax.
A2-6 TB4-4 ORG +5V
A2-7 Assy 13424-Pin 4 GRY-WHT mW
A2-8 Assy 13224-Pin 3 WHT pW
A2-10 A4-35 GRN
A2-11 A4-30 GRN=WHT
A2-12 A4-27 BLU-WHT
A2-13 A4-31 ORG-WHT
AZ-14 Ad=26 GRY-WHT
A2-15 A4-32 BLU-WHT
A2-16 A7-39 BLU Decimal 10-1
A2-17 A4-28 BRN-WHT
A2-18 A4-29 YEL
A2-19 A4-25 GRN-YEL
A2-20 A7-30 YEL-WHT Decimal 10-2
A2-21 A7-37 GRN-WHT Decimal 10-3
A2-22 A4-38 BRN
A2-23 Assy 13424-Pin 6 YEL-WHT dB
A2-24 A7-36 WHT Polarity on=off
A2-25 Assy 13424-Pin 5 BLU-WHT Kw
A2-26 Assy 13424-Pin 2 BRN-WHT W
A2-27 Allew) BLK-YEL Inner Conductor 50 Q Coax.
A2-28 BLK-YEL Quter Conductor 50 Q Coax,
A2-29 Ab6-9 ORG-GRN
A2-30 A5-24 BLU
®

Mode! 10188
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TABLE 6-4 (CONT )

A4 (Assembly 13525) INPUT CRCUIT

FROM 10 COLOR
Ad-] A5-9 RED

Ad-2 R1-(Arm) BLK

A4-3 BLK

Ad-4 R3=(Arm) BLU-WHT
Ad-5 S3-3 BLK-ORG
Ad-6 Ré6 & RB BLK-ORG
A4-7 TB3-1&2 PUR-WHT
A4-8 TB3-384 RED-WHT
A4-9 AZ=-1 RED
A4-10 A9-4 BLU
Ad-11 Ag-7 WHT
A4-12 A%-6 WHT
A4-13 A9-C8 DRAIN WIRE
Ad-14 A9-3 YEL
A4-15 A9-2 GRN
Ad-16 A?-8 BRMN
Ad4-17 CR9 GRN
A4-18 TB4-3 BLK
Ad-19 A7=1 BRN-WHT
Ad4-25 A2-17 GRIN-YEL
Ad=26 A2-14 GRY-WHT
A4-27 A2-12 BLU-WHT
Ad4-28 AZ-17 BRN-WHT
A4-29 A2-18 YEL
A4-30 A2-11 GRN-WHT
A4-31 A2-13 ORG-WHT
A4-32 A2-15 BLU-WHT
A4-33 S7-A (Arm) BLK
Ad4-34 Al10-5 RED
A4-35 A2-10 GRN
A4-36 A7-11 WHT
A4-37 Al0-6 GRY-WHT
A4-38 A2-22 BRIN
A4-39 A2-4 BLU-WHT
A4-40 TB3- 1&2 PUR-WHT
A4-40 TB3-384 RED-WHT
A4-42 A6-31 BLK-ORG
A4-43 Ab=6 BLK-ORG
Ad-44 TB4-1&2 BLK-GRN
Ad-45 J7 BLK
Ad-46 J7 BLK
Ad-47 TB4-4 ORG
Ad-44 A7-14 BLK-GRN
A5 (Assembly 13546) RECTIFIER & dB OFFSET

CIRCUIT

FROM 10 COLOR
A5-1 T1-8 BLU-WHT
A5-3 T1-9 BLU-WHT
A5-5 T1-6 WHT
A5-7 T1-7 WHT
A5-10 T1-14 YEL-WHT
A5-11 T1=15 YEL-WHT
A5-13 T1-17 BLK-WHT
A5-14 T1-16 ORG-WHT
A5-15 T1-18 ORG-WHT
6-12

COMMENT

+50 V
Inner Cenductor, 500 Coax.
Quter Conductor, 509 Coax.

Inner Conductor, 50 Q Coax.
Quter Conductor, 50 Q Coax,
-12,6V
+H2,6V
+2,6 V
-12,6V

Common 1, Outer Conductor 50 Q Coax .

Input/Inner Conductor 50  Coax.
(Chassis Ground)

Chopper Output

Chopper Input

Common Reference

Overrange

5V Common (Ground 3)

Cal. Factor Polarity
Linear Cal Factor

Log Cal Factor

-12,8V

+2.86V
Outer Conductor 50 Q Coax.
Inner Conductor 50 Q Coax
Ground 2
Inner Conductor, 50 Q Coax,
Quter Conducter , 50 2 Coax,
+5V
(Ad4 - TB4-384 Ground 1)

COMMENT

15V AC (+12.6 V Supply)
15V AC (+12.6 V Supply)
15V AC (=12.6 V Supply)
15V AC (-12.6 V Supply)
|50 V AC

150 V AC

8.2 AC Center Tap
8.2V AC

8.2 VAC



TABLE 6-4 (Cont)

A5-2
AS5-4
A5-6
A5-9
A5-17

A5-16
A5-28
AS5-8

A5-27

A5-26

A5-24
A5-25

A6 (Assembly 13522) TRIGGER CIRCUIT

Ql-C
TB2-1&2
Q2-C
A=
ul-1
(TB4-1)
U1-3
(TB4-2&3)
TB2-384
T83-1&2

A2-5
A2-3
59-B2&3
$9-B&D
(Arm)
A2-30
TB3-142

RED-GRN
BLK-WHT
BLU

RED
WHT

BLK-ORG

BLK-GRN
PUR-WHT

BLK-GRN
BLK-GRN
BLK-ORG
BLK-ORG

BLU
PUR=-WHT

Ab-1
Ab-2
A6-3
Ab=4
Ab-5
Ab-6
A6-31
A&-7
Ab-8
Ab-9
Aé-10
Ab6-11
A6-12
Aé6-13
Ab-14
Aé-15
Ab-16
Ab=17
A6-18
Ab-19
Ab-20
Ab-22
A6-23
Ab-25
Ab-26
Ab-27
Ab-28
A6-30
Ab6-32
Ab-35
A6-29
Ab-38

S4-D2
54-D3
J-9

J=9
A6-38
A4-43
Ad-42
RP-CCW
RZ-CW
A2-29

J2

J2

R6 & R8
R7 (Arm)
TB3-1&2
TB3-3&4
TB2-1&2
S9-A1
510=(Arm)
S4-B1
$9-D3
R10-(Arm)
CRé

S5-A
55-B

J5

J5
S4-C{Arm)
TB4=4
CR-8
CR-7
R?-(Arm)

YEL-WHT
ORG-WHT
BLK

BLK

BUS WIRE
BLK-ORG
BLK-ORG
BRN-YEL
BLU-WHT
ORG-GRN
BLK

BLK

BRN

BRN
PUR=-WHT
RED-WHT
BLK-WHT
RED
GRN-WHT
WHT
GRY-WHT
ORG-YEL
ORG-WHT
GRN=-WHT
YEL-WHT
BLK-GRN
BLK-GRN
BRN=-WHT
ORG

YEL
BLU-WHT
GRN-YEL

+12.6V Supply Pass Transistor
Ground 2

=12.6V Supply Pass Transistor
+150V

+5V Supply Input

5V Common (Ground 3)

Ground |
=12.6V

Inner Conductor 500 Coax

Outer Conductor 500 Coax
Inner Conducter 500 Coax
Outer Conductor 500 Coax

-12.6V

Quter Conductor 500 Coox
Inner Conductor 500 Coax

Inner Conducter 50Q Coax
Quter Conductor 50Q Coax

Quter Conductor 500 Coax
Inner Conductor 5002 Coax
Quter Conducter 75Q Coax
Inner Conductor 75Q Coax
-12.6V

+12.6V

Ground 2

3 Conductors Shielded Cable*

3 Conductors Shielded Cable®

Inner Conductor 500 Coax
Outer Conductor 50Q Coax

+5V
Cal Factor On

Model 10188

*Shield from the 3 Conductors Cable to

Chassis Ground.
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Table 6-4 (Cont,)
A7 (Assembly 13342) DIGITAL DISPLAY

FROM 10 COLOR
A7-1 A4-19  BRN-WHT
A7-8 TB4-3  BLK

A7-7 TB4-4  ORG
A7-10 TB3-3&4  RED-WHT
A7-11 Ad-36  WHT
A7-12 TB3-18&2  PUR-WHT
A7-14 A4-44  BLK-GRN
A7-15 54-B{Arm) BLK
A7-36 A2-24  WHT
A7-37 A2-21  GRN=WHT
A7-38 A2-20  YEL-WHT
A7-39 A2-16  BLU
A7-41 J-8 BRN-YEL
A7-32 TB4-3  BLK

A8 (Assembly 13694) CALIBRATOR
FROM 10 COLOR

A8-FL3 T82-3&4  BLK-GRN
AB-FL4 $-6-B2&43 RED-YEL
AB-FLI 56-A ARM  BRN
AB~FL5 56-D2 GRN
AB-FL2 R-11 ARM YEL
AB-FL3 R-11 CCW BLK-GRN
AB-FLI R-11 CW  BRN

A9 (Assembly 13664) POWER DETECTOR AMPLIFIER

FROM T0 COLOR
A9-1 A4-9 RED
A9-2 A4-15 GRN
A9-3 Ad-14 YEL
A9-4 A4-10 BLU
A9-6 - WHT
A9-7 Ad=11 WHT
A9-8 Ad-16 BRN
A9-C8 Al4-13  DRAIN WIRE
CHASSIS
FROM 10 COLOR
Q1-E J4-2 RED-WHT
14-2 TB3-384  WIRE
Q1-B J4-1 BLU
Q1-C A5-2 RED-GRN
Q2-B 14-13 GRN
Q2-C A5-6 BLU
Q2-E 14-8 BLK-WHT
J4-8 TB2-18&2  BUS WIRE
U1-3 TB4-3 BUS WIRE
TB4-3 TB2-182  BLK
U1-2 TB4-4 BUS WIRE
Ul-1 TB4-1 BUS WIRE
56-B (ARM) R3-CW RED-WHT
57-81 R10-CCW RED-WHT
R10-CCW  TB3-3&4  RED-WHT
§7-B1 R3-CW  RED-WHT
6=14

COMMENT

5V Common (Ground 3)
+5V
+12.6V

-12,6V

Ground 1

From 3 Conductors Cable
Polarity On=DFff
Decimal 10:2

Decimal 10_1

Decimal 10
Analog Output

5V Common (Ground 3)

COMMENT

Ground 1
+12.6V Switched Calibrator

COMMENT

+12.6V

Chopper Qutput

Chopper Input

=12.6V

Output/Input Inn  Conductor 50Q Coax
Common 1 & Quter Conductor 500 Coax

Common Reference
Chassis Ground

COMMENT

+2.6V
+12.6V

Ground 2
Ground 2
5V Common
Ground 2
+5V

+12.6V
+12.6V
+12,6V
+12,6V



Table 6-4 (Cont)
FROM

S7-B3
R10-CW
R10-CCW
$5-C
§7-D1&3
57-B2
CR1,2,3,4,5
S7-B2&D 183
Assy, 13424-1
J8

CR-9

CR-8

S4-81

S9-A ARM
A10-2
A10-3
A10-4
AT10-1

Jé

J3

S9-B2&3
S9-B&D ARM
S4-A ARM
R7-CCW
R7-CW
R3-CW
TB3-1&2
$5-C

S4-C 283
54-C ARM
R10-CW

©°

R3-CCW
S4A ARM
S6-D ARM
TB2-1&2
TB4-283
R10
TB4-2&3
54-D(ARM)
CRé
T82-3&4
TB4-4
57-D ARM
§9-A283
54-B243
S7-A3
57-A2
S7-A1
57-B ARM
J5

19

S4-A-1
54-A ARM
R10 CW
S3(R-8)
53-B ARM
56-B ARM
57-B3
S4-D ARM
S7D-1&3
510 OPEN
TB2-3&4

COLOR

PUR-WHT
BLK-GRN
PUR-WHT
BLK-WHT
BLK
BLK-WHT
BLK
BLK-GRN
BLK
BLK-GRN
ORG
GRN
WHT

BRN
BRN-WHT
BLU-WHT
YEL-WHT
GRN-WHT
BLK-GRN
BLK
BLK-ORG
BLK-ORG
BLK-GRN
BRN-WHT
BLU-WHT
RED-WHT
PUR-WHT
BLK-WHT
BLK
BRN-WHT
GRN=BLK

COMMENT

-12,8Y
Ground 1
=126V
Ground 2
Ground 3
Ground 2
Ground 3
Ground 1
Ground 3
Ground 1
+5V

50 Q Coax

50 Q Coax

Inner Conductor

Outer Conductor 50 Q Coax
Ground 1

+12,6V
-12,6V
Ground 2
Ground 3

Ground 1

Model 10188
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6.8 ACTIVE DEVICE VOLTAGES , WAVEFORMS,
TIMING DIAGRAMS AND FUNCTIONAL DIAGRAMS

The following tables and escillograms are provided to
assist in locating troubles and malfunctions within the
instrument, Due to manufacturing tolerances and
variations in adjustments, the measured values in o
given instrument may vary slightly from those listed,

The following are the conditions under which the
measurements were made (unless otherwise indicated):

Trigger reset rate:
Pulse averaging:
Trigger:

Internal trigger level:

Cal factor:
Calibrator:
Trigger delay:
Range:

~20 and +10 dBm Cal:

MAX

OFF

FREE RUN

>=5 dBm and MIN

0 and .05dB

+10 dBm

99.9 ps

+10 dBm DIRECT
Adjusted after 0.5 hour
warm-up period.

All voltage and waveform measurements were made

Line voltage: 115 V ae using an oscillescope with @ 10:1 divider probe ot-
Ambient temperature:  27°C tached, The impedance of the probe is represented
Warm-up time: 0.5 Hour by 10 MQ shunted by <10 pF. Direct (dc) coupling
was used in every case; dec values are average, as
Control settings: estimated from the display. All measurements are
Pawer: ON with respect to signal common (black test jacks).
CHASSIS (Assembly 13468)
DEVICE EMITTER BASE COLLECTOR COMMENT
Ql +12.6 +12 +18 See Al
Q2 0 +0.6 +6 See Al
Al £12.6 VOLT POWER SUPPLY (Assembly 10121)
DEVICE EMITTER BASE COLLECTOR C OMMENT
A1Q1 0 +0.6 #12
A1Q2 -0.6 0 +0.6
A1Q3 -0.6 0 +12.6
Ql +12,6 +12 +18 TP1
AlQ4 +0,6 +1.2 +11.5
A1Q5 -7 -6.4 +1.2
A1Qé -7 -6.4 0
Q2 0 +0.6 +6 TP3
A2 RANGE SWITCH AND LAMP DRIVER {Assembly 13530)
DEVICE EMITTER BASE COLLECTOR COMMENT
A2Q1 +6.3 +8 0 Same as A2Q2 when pW light is [it.
A2Q2 +6.3 +5.7 +6,3 o
A2Q3 +6.3 +8 0 Same as A2Q2 when W light is lit.
A2Q4 +6.3 +8 0 Same as A2Q2 when KW light is lit,
A2Q5 +6.3 +5.7 +6.3
A2Q7 Fig. 6-5 Fig. 6-4 ig. 6-6
A2Q8 12, Fig. 6-6 Fig. 6-7
Continued
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A2 RANGE SWITCH AND LAMP DRIVER (Contd)

Model 10188

Source Drain Gate

Pin 1 Pin 2 Pin 3
A2Qé6 +8 +8 Fig. 4

Source | Drain 1 Gate |

Pin 1 Pin 2 Pin 3
A2Q9 +9 +12.6 +8

Source 2 Drain 2 Gate 2

Pin 5 Pin & Pin 7
A2Q9 +9 +12.6 +8

PIN 2 3 4 /5 6 7
A2U1 - +8 -12.6 - +8 +12.6 J1
A2U2 +9 +9 -12.6 -12.6 +8 +12.6
A2U3 - +8 -12.6 - +8 +12.6 J3
T
2V/DIV T 11 2V/DIV
oV -12,8V
0.2mSec/DIV 0.2mSec/DIV
FIGURE 6-4 FIGURE 6-6
2V/DIV 5v/DIV
Ov Ov -
0.2mSec/DIV 0.2mSec/DIV
FIGURE 6-5 FIGURE é-7
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DEVICE EMITTER BASE COLLECTOR
A4Q2 -0.6 0 0
A4Q3 =0.6 0 0
AdQ4 =12.5 -12 +12,6
A4Q5 +0.6 0 -8
AdQb 0 0/+0.6 +18/0
A4Q8 +4 +4,6 +12.6
A4Q11 -6.3 -5,7 Fig. 6-8
A4Q12 +9 +8,4 Fig. 6-8
A4Q13 +9 +8.4 0
AdQ 14 Fig. 6-9 Fig. 6-8 +12.6
Ad4Q15 +6 +6 -12.6
Ad4Q17 -12.6 =12 =12
A4Q20 -6.3 =5,7 +6
A4Q21 +9 +8.4 -3
A4Q22 +9 +8.,4 =1
Ad4Q23 -0.6 0 +46
Ad4Q24 +45 +46 +150
A4Q26 Fig. 6-12 Fig. 6-12 -9
A4Q27 -9.6 -9 Fig. 6-12
A4Q28 -9.6 -9 Fig. 6-12
Source Drain Gate
Pin | Pin 2 Pin 3
Ad4Q31 -3.5 -12.6 0
A4Q32 0 Fig, 6-13 Fig. 6-12
Drain Source Gate
Pin 1 Pin 2 Pin3 Pin 4
A4Q9 - +4 =12.6 0
A4Q18 +4 Fig. 6=9 =12 Fig. 6-%
AdQ29 0 0 Fig. 6-12 0
A4Q30 0 0 Fig. 6-12 0
Source 1 Drain 1 Gate |
Pin 1 Pin 2 Pin 3
A4Q1 + 2 +12,6 0
A4Q10 Fig. 6-8 +8.,4 -
AdQ19 +6 +8.4 +4
Source 2 Drain 2 Gate 2
Pin 5 Pin & Pin 7
AdQ1 +1,2 +12.6 0
A4Q10 Fig. 6-8 +8.4 Fig. 6-8
A4Q19 +6 +8.4 +4
PIN 2 3 4 5 b 7
A4l +1.2 41,2 -12.6 -12.6 =6 +12.6
A4U2 0 0 =12.6 - +0.5 +12.6
A4U3 -0,5 =05 =-12.6 - -10 +12.6
A4U7 -0.6 =0.6 -12.6 =12,6 0 +12,6

A4 INPUT CIRCUIT (Assembly 13525)

Note 1: Measure emitter at J4 and collector at J1,

COMMENT
Note 1 J4 and JI1
Note 1 J4 and J1
J5

Overrange OFF/ON

J10 Fig. 6-10
J11 Fig, 6-11

J8

J6 and J10 Fig. 6-10

J7 and 111

J1

J1 and J2
J2
Overrange off
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2V/DIV 5V/DIV
M — ]
ov
ov
0.2mSec/DIV. _ .| 1pSec/DIV
FIGURE 6-8 FIGURE 6-11
2v/DIV 5V/DIV
T
ov
ov
0.2mSec/DIV 0.2mSec/DIV
FIGURE 6-9 FIGURE 6-12
5v/DIV 0.5V/DIV
ov oV A
0.lpuSec/DIV 0.2mSec/DIV
FIGURE 6-10 FIGURE 6-13
A5 RAW SUPPLIES (Assembly 13546)
DEVICE EMITTER BASE COLLECTOR COMMENT
A5Q1 +150 +150 +200
A5Q2 0 0/+0.6 +8/0 Calibrator Qutput +10 dBm/-20 dBm
ASQ4 -8 -7.2 0
A6 TRIGGER CIRCUIT (Assembly 13522)
DEVICE EMITTER BASE COLLECTOR COMMENT
A6Q T 0 +0.6/0 0/+18 Reset Light ON/OFF
A6Q2 0 0 0-++1.6 No Trigger (Trigger Internal)
A6Q3 0-++1 0++1.6 +5 No Trigger (Trigger Internal)
Ab6Q4 0 0-++0.6 +1,5++5 No Trigger (Trigger Internal)
AbQS5 0 0 +5
A&Qb +5 0 40,6
AsQY -6.3 -6.9 -12.6
A6Q10 0 0-+0,6 0-+5.6 With Trigger Reset Rate Set to 9 o'clock
AsQIT1 +6,2 +5,6 0
AbQ12 0 0/40.6 +16/0 New Data Light OFF/ON
A6Q13 +15.5 +15 0/+16 New Data Light OFF/ON
Ab6Q14 +16 +15.5 0/+16 New Data Light OFF/ON
A6Q15 Fig. 6-14 Fig. 6-15 -12.6
AbQ16 0 Fig. 6-16 Fig. 6=17
A6Q17 Fig. 6=18 Fig. 6-19 Fig, 6-17
A6Q18 Fig. 6-20 Fig. 6-21 Fig. 6=17
Continued
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Aé TRIGGER CIRCUIT (Contd)

A6Q19 Fig. 6-18 Fig. 6-17 Fig. 6-21
A6G20 Fig. 6-22 +5 +12,6
A6G2] Fig. 6-20  Fig. 6-22 +12.6
PIN 2 3 4 6 7 8
A6U2 0 0 8,3 " e +12.6
A6U7 +5.6 0+5.6 -12,6 -11 +12,6 -
PIN 2 3 4 6 12 13
AéU1 0 0 0 -12,6 = +12.6

Note 1

With Trigger Reset Rate Set to 9 o'clock.

Pulse Amp. With AC Gain Of 32 and Non-
inverting.

Note 1: The voltage on the base depends on where the Trigger Delay is set, At O delay the voltage is slightly

positive and 100 p Sec delay is +5 volts,

Note 2: See Figure 6-23 for Aé Functional Diagram and Figure 6-24 for Aé Timing Diagram,

2V/DIV
OV — !
0,5mSec/DIV
FIGURE 6-14
2V/DIV Q%— r )
0.5mSec/DIV
FIGURE &=15
0.5V/DIV
1 o Lf L O
| — | | - |
ov:
0.5mSec/DIV
FIGURE 6-16
5V/DIV
v 1 T
0.5mSec/DIV
FIGURE 6-17
5
V/DIV = — T
ov
0.5mSec/DIV
FIGURE 6-18

6-20

5V/DIV

i

0.5mSec/DIV

oV

5V/DIvV

FIGURE 6-19
0,5mSec/DIV

ov

FIGURE 6-20

5V/DIV

T-
'n

ov

0.5mSec/DIV

FIGURE 6-21

5V/DIvV

pd|

ALl AL

ov

0,.5mSec/DIV

FIGURE 6é-22
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15T & 2ND SAMPLER

VIDEO Q15 0-100ps [
PULSE DELA TRIGGER DELAY
Ul 7 — .
< 5 SECRESET Q4
CR 11
: 13
RiGom —"—T—Kl—— I ug P2
Qé -
5V CR5
3 +5V
GND FOR = U3 B AN -
EXTERNAL OR = = ol o 4
INTERNAL A I
12 DSDQ 9
NON-AVG
DISPLAY U9
TRIGGER U {rcpal®
e e |
OFF
L4
pSpal?
11 ﬁ\- ue
1 3
 Ua ra TCp
Lzydly |
V o EXTRESET QS5
« MANUAL RESET
1 ms ONE SHOT 500 S ONE SHOT 4
3RD 1 5 1 r
( S Q, ( .4
SAMPLER 6 | Qusk s a. Juel u4 s
“\l = f +5V
Q10 o— NEW DATA
. 1.5 uS ONE SHOT
3 [ A — 1
" - ug Jus @
TRIGGER 2|V7
RESET
RATE 200 ms ONE SHOT
<
Ué JUé
¥l
AVERAGE It
DISPLAY
TRIGGER

A6 TRIGGER CIRCUIT
FUNCTIONAL DIAGRAM
FIGURE 6-23
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Note 1

VIDEOPULSE | [ [
[

us-1 [

us-2

us-4 7

us-5

Us-6 |

us-9 |

U3-10

Us-12 |

u3-13 |

us-s |

U4-3

U4-1

U4-6

Us-5

JLar ||
e L
S

Rl

Us-1 Ims

Us-6 °

T ey O SR g L S DRI e
—]

Ub-5 - #
Ub-b ls 200 ms -
s o J ot e T e
us-5 |

Ug-1 | |

NOTE 1, Does not generate a trigger because of held off from U5-1.

6-22

Aé TRIGGER CIRCUIT
TIMING DIAGRAM

FIGURE 6-24




A7 DIGITAL DISPLAY

Voltage for the various pins of the integrated circuits
used in the display are not given, Instead, timing

diagrams and waveforms follow in Figures 6-25,6-26,
and 6-27. You should first check that the oscillator

TABLE 6-1

Model 10188

is functioning as shown in Figure 6=25. If it is,then
check to be sure that the state-decoder circuit is
operating as shown in Figure 6-26, Finally, check
the comparator circuit, as shown in Figure 6-27,

CONTROL STATES FOR THE DIGITAL DISPLAY

STA u3
NUMBER g i) Fosci TN
0 Trigger 1. Reset state counter to 0 d
2. Reset DCU's to 0.999
3. Start clock
1 Wait, 0-3 100 5
2 Drive T Inputs of Ué Low. 4-7 100 5 & U4-6
3 Count Over=range 1, Store Polarity Data. 8 100 -
4 Reset 1st DCU to 0. 9 000 1
5 Count st Decade. 10-18 101 6
6 Reset 2nd DUC to 0. 19 001 2
g Count 2nd Decade. 20-28 110 7
8 Reset 3rd DCU to 0. 29 010 3
9 Count 3rd Decade. 30-38 1M 9
10 Stop Count and Wait. 39 on 4
*The number in the "COUNT" column refers to the number of the negative
transitions of the clock (A7U4-11).
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+4

U4-11

+4

U4-8

+4

U4-12

Q1-BASE
-2

+4

ui-12

NOTE: These waveforms will be present for approximately 300 us after the display
is triggered. The first few cycles of the oscillation immediately following the trigger

1

Ll
i1
1
|
|

1 I

2V PER VERTICAL DIVISION, 2ps PER HORIZONTAL DIVISION

will be somewhat distorted,

6-24

OSCILLATOR CIRCUIT WAVEFORMS
FIGURE 6-25




Model 10188

9¢-9 3WNOH
WVYHOVIa ONIWIL

—_——
— p—

i

=

o

{1

——
— ot b

-
|
=

L
[
L

_ _ ml_:
| ] ¥ 1 |

L1=¢N

L3 L

|
|
I oen
|

_
MR

ol

aoidd Avidsia

\ ¥300230
31VIS

¥/ uCu

T/
WV ¥ uQu

1Nd1No
wu

1Nd1N0O
e

1ndino
wVa

A2012

(= 00Z)
351N4d
13538
LERLIETE
Avidsia

31V1S

6-25



Model 10188

£Z2-9 N4

WYIOVIQ ONIWIL 1N41N0O ? 3DVLIOA LNdNI LINDEID YOL1VEVIWOD

o

8-5ln
S3sINd

U

zi-sin  3ANd
#EINNOD
11910

AW 0L-

oL (-] 8

2-cin

g8-8n
ndino

Q3HDIV

Al-

£69° 40 ONIAVIY
AV14dS1d ¥V ONIAID
A ZLL°T 40 1NdNI
DOTVNY NV 304

g-vin
1NdNI
JOLVIVIWOD

Al

L 0 ETR-AR

6-26



Model 10188

A8 CALIBRATOR (Assembly 13694)
DEVICE EMITTER BASE COLLECTOR COMMENT
ABQ1 -0,43 0 +12.25 CALIBRATOR
ABQ2 +10.4 +12.6 -12,6 Switch set to +10dBm/10mW
ABQ3 +10,4 9.7 +4.8
PIN 2 3 4 5 6 7
ABU1 0 0 -12.5 - 0x8 +12,5
A9 DETECTOR AMPLIFIER (Assembly 12125)

DEVICE EMITTER BASE COLLECTOR COMMENT
A9Q3 +10 +9.4 -6
A9Q4 +10 +9.4 -6
A9Q5 =6.6 -6 +12.6
A9Q6b6 6.6 -6 -0.6
A9Q7 -0.6 0 +5.2
A9Q8 +4.6 +5,2 +12.6
APQ9 +4 +4.6 +12.6

Drain Source Gate

Pin 1 Pin 2 Pin 3
A?Q1 +9.4 +1.4 0 TP21
A9Q2 +9.4 +1.4 0
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} Model 1018 B

SECTION 7
]
PARTS LIST AND SCHEMATIC DIAGRAMS
This section contains the illustrated parts list and the All electrical components are identified in the parts
. schematic diagrams of the assemblies which make up list and are indexed to the illustration by a location
the Model 1018 B. The assemblies are identified by code referenced to a grid system,
a reference designation with the letter "A" followed
- by a number (e.g., Al, A2, ete.). The Replaceable Parts List cross-referencing the
Pacific Measurements' part numbers to the original
Each assembly is provided with its parts list, com~- manufacturers' part numbers and the abbreviated list
ponent locating illustration and schematic diagram, of Federal Supply Codes are included at the rear of
- this section.
]
Page Assembly Schematic
Ne, Diagram
- LOG/LIN R,F, PEAK POWER METER 7-3 13448 13591
- - FRONT PANEL 7-5 13511 13591
- ANUNCIATOR 7=5 13424 13591
- Al £ 12,6V POWER SUPPLY 7-7 10121 10420
A2 RANGE SWITCH 7-9 13530 13531
= A4 INPUT CIRCUIT 7-13 13525 13526
A5  RECTIFIER CIRCUIT & dB OFFSET 7-21 13546 13591
- Aé  TRIGGER CIRCUIT 7-23 13522 13523
A7 DIGITAL DISPLAY 7-29 13342 13343
I A8 CALIBRATOR OSCILLATOR AND ATTENUATOR 7-33 13694 13670
A9 POWER DETECTOR AMPLIFIER 7-37 13777 14077
1 A10 CALIBRATOR FACTOR SWITCH 7-41 12088 12089
_ - PARTS NUMBER/CROSS REFERENCE 7-47
| E FEDERAL SUPPLY CODE FOR MANUFACTURERS 7-51

g
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LOG/LIN RF PEAK FOWER METER
FIGURE 7-1
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REPLACEABLE PARTS LIST

REF. LOCA- ) TOT.
DESIG. | TION DESERIFTION PART NO. | QTY.
LOG/LIN RF PEAK POWER METER ~ 13468
(Refer to Fig. 7-1)
- C-5 Front Panel Assy 13511 1
- * Annunciater PC Board Assy 13424 1
Al c-1 Power Supply PC Board Assy 10121 1
A2 E-4 Range Switch PC Boord Assy 13530 1
A4 E-3 Input Circuit PC Board Assy 13525 1
A5 c-8 Rectifier & dB Offset PC Board Assy 13546 1
Ab B-7 Trigger Circuit PC Board Assy 13522 ]
A7 B-3 3 Digit Display PC Board Assy 13342 1
AB E-1 Calibrator Oscillator and Attenuator Assy 13494 1
A9 ¥ Power Detector Amplifier Assy 13464 1
Al0 D-6 Cal Factor Switch Assy 12088 1
All F-7 Display Readout PC Board Assy 13345
Cc2 E-8 Cop, Tantalum 0.47uF 15V 10787-8 1
Fl B-9 Fuse, 3AG 0.5A 250V 10064-2 1
J1 B-9 AC Receptacle, 3 Pin w/Voltage Select 13492 1
J4 D-1 Connector 15 contact 10050-1 1
J5 D-2 Connecter, BNC Jack 10048 1
J7 D=9 Connector, BNC Jack 11504 1
J8 D-9 Connector, BNC Jack Insulated 11689 1
J9 C-9 Connector, BNC Jack 10048
Qi C-8 Transistor, RCA 40250 10020 2
Q2 C-8 Transistor, RCA 40250 10020 Ref
R11 ! Resistor, Var. 100K 11688-1 |
TI B-8 Transformer, Power 13447 1
ul D-2 IC, Voltage Reg MC7805CP 13479-1 !
W1 D-2 Cable Assembly, Cal Out 13817 1
S Power Cord 12356 I
: Top Cover 10325 1
" Bottom Cover 13559 1
" Bail 10811 1

* Not |llustrated
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REPLACEABLE PARTS LIST

REF. LOCA- B TOT.
DESIG. | TION BESCRIFTIGN PART NO. | QTY.
FRONT PANEL ASSEMBLY - 13511
(Refer to Fig. 7-2)

Cl D-8 Cap, cer. .OIuF 20% 100V 10000-11 ]
CRé A=5 LED, Yellow MV5352 13550 3
CR7 c-7 LED, Yellow MV5352 13550 Ref
CR8 B-4 LED, Yellow MV5352 13550 Ref
CR? A-5 LED, Red MV5025 12389 1
J2 E-8 Connector, BNC Jack 11504 1
J3 D=6 Connector, BNC Jack 10048 2
Jé D-8 Connector, BNC Jack 10048 Ref
R1 E-3 Res, var, 100KQ 20% 25 turns 11688-1 2
R3 E-3 Res, var., 100KQ 20% 25 turns 11688-1 Ref
R4 D-5 Res, car flm, 4.7KQ 5% 1/4W 10013-33 1
RS D-5 Res, car flm 470Q 5% 1/4W 10013-21 1
Ré D-5 Res, car flm 100Q 5% 1/4W 10013-13 2
R7 D-5 Res, var. 1.5KQ 20% 1/2W 10095-3 1
R8 D-5 Res, car fim 100Q 5% 1/4W 10013-13 Ref
R? E-5 Potentiometer, WW, 5KQ 10 Turn with Dial 12497-1 1
R10 D-8 Res, var 10KQ 20% 1/2W with switch 12647 1
S F-9 Switch, Toggle, DPDT 10057 1
S3 D-5 Switch, Lever, 5P3T 10450 5
54 D-6 Switch, Lever, 5P3T 10450 Ref
S5 D-8 Switch, Pushbutton, SPDT 10058 1
56 D-3 Switch, Lever, 5P3T 10450 Ref
57 D-4 Switch, Lever, 5P3T 10450 Ref
59 D-7 Switch, Lever, SP3T 10450 Ref

A-3 Knob, Pushbutten 11536 4

A-7 Bezel 13516-1 1

A-7 Filter 13549 1

B-2 Knob, Pushbutton 11683 4

B-4 Knob, Panel 10804~1 1

Cc-8 Knob, Panel 10803-1 2

ANNUNCIATOR PC BOARD ASSEMBLY - 13424
(Refer to Fig. 7-2)

CR1 A-7 Display, Orange 13457 5
CR2 A-7 Display, Orange 13457 Ref
CR3 A-7 Display, Orange 13457 Ref
CR4 A-7 Display, Orange 13457 Ref
CR5 A-7 Display, Orange 13457 Ref

7-5
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REPLACEABLE PARTS LIST

REF. LOCA- > TOT.
DESIG. | TION DESCRIFTION PART NO. | QTY.
POWER SUPPLY PC BOARD ASSEMBLY - 10121
(Refer to Fig, 7=3)

Al1CI D-5 Cap, Ta, 68 uF 20% 15V 10787 -4 5
AlC2 E-5 Cap, Ta, 68 uF 20% 15V 10787 -4 Ref
A1C3 E-5 Cap, cer, .01 pF 20% 500 V 10000-7 7
AlC4 D-5 Cap, cer,; .01 pF 20% 500 V 10000-7 Ref
AI1CS5 D-3 Cap, cer, .01 pF 20% 500 V 10000-7 Ref
AI1Cé E-4 Cap, cer, .01 pF 20% 500 V 10000-7 Ref
A1C7 E-6 Cap, Ta, 6B uF 20% 15V 10787 -4 Ref
Al1C8 A-6 Cap, cer, .01 pF 20% 500 V 10000-7 Ref
A1CY C-3 Cap, cer, .01 uF 20% 500 V 10000-7 Ref
A1CI10 C-6 Cap, Ta, 68 pF 20% 15V 10787 -4 Ref
AICT C-4 Cap, cer, .01 pF 20% 500 V 10000-7 Ref
AlICI12 C-5 Cap, Ta, 68 pF 20% 15V 10787 -4 Ref
A1CI12 B-4 Cap, cer, 0.1 pF +80%-20% 100 V 10000-10 1
ATCRI D-6 Diode, 11N4383 10044 -1 1
AICR2 C-5 Diode, 1N823 10045 1
AlJl D-2 Test Jack, Red 10054 -2 1
AlJ2 c-2 Test Jack, Black 10054-1 1
AlJ3 c-2 Test Jack, Blue 10054-3 1
AlQI D-5 Transistor, 2N3569 10017 2
A1Q2 D-4 Transistor, 2N3565 10019 4
A1Q3 E-4 Transistor, 2N3565 10019 Ref
AlQ4 A=5 Transistor, 2N356% 10017 Ref
A1Q5 B-4 Transistor , 2N3565 10019 Ref
AlQé C-4 Transistor, 2N3565 10019 Ref
AIRI1 E-5 Res, car flm, 470 Q 5% 1/4 W 10013-21 4
A1R2 E-5 Res, car flm, 470 Q 5% 1/4 W 10013-21 Ref
AIR3 E-5 Res, car flm, 220 Q) 5% 1/4' W 10013-17 3
ATR4 C-5 Res, car flm, 10 KQ 5% 1/4 W 10013-37 3
AR5 E-4 Res, car flm, 10 KQ 5% 1/4 W 10013-37 Ref
AlTRé D-3 Res, car flm, 470 Q0 5% 1/4 W 10013-21 Ref
ATR7 C-4 Res, car flm, 4,7 KQ 5% 1/4W 10013-33 2
ARS8 E-3 Res, met flm, 1,54 KQ 1% 1/8 W 10015-1 4
A1RY E-3 Res, var comp, 100Q 20% 1/4 W 10046-9 1
A1RI10 D-3 Res, met flm, 1.54 KQ 1% 1/8 W 10015-1 Ref
AR A=5 Res, car flm, 220Q 5% 1/4 W 10013-17 Ref
AlRI2 B-5 Res, car flm, 4.7 KQ 5% 1/4 W 10013-33 Ref
AIRI3 A-5 Res, car flm, 10 KQ 5% 1/4 W 10013-37 Ref
AlR4 B-5 Res, car flm, 220 Q 5% 1/4 W 10013-17 Ref
AlRI15 c-2 Res, car flm, 470 Q 5% 1/4 W 10013-21 Ref
AlR16 C-4 Res, car flm, 2.2 KQ 5% 1/4 W 10013-29 1
A1R17 B-4 Res, met flm, 1,54 KQ 1% 1/8W 10015-1 Ref
AIR18 B-3 Res, var comp, 200 Q 20% 1/4 W 100466 1
AlR1? c-3 Res, met flm, 1.54 KQ 1% 1/8 W 10015-1 Ref
A1R20 C-4 Res, car flm, 100Q 5% 1/4 W 10013-13 1
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Model 10188

A

12,6V POWER SUPPLY BOARD ASSEMBLY
FIGURE 7-3




REPLACEABLE PARTS LIST

REF, LOCA- ) TOT.
DESIG. | TION DESCRIFTION PART NO. | QTY.
RANGE SWITCH PC BOARD ASSEMBLY - 13530
(Refer to Fig., 7-4)
A2C] B-1 Cap, cer, 0.1 pF +80%-20% 100 V 10000-10 4
A2C2 B-1 Cap, cer, 0.1 uF +80%-20% 100 V 100C0-10 Ref
A2C3 A-3 Cap, mylar, 0.22 uF 10% 200 V 10007-8 1
A2C4 A=l Cap, cer, 0.1 uF +80%-20% 100 V 10000-10 Ref
A2C5 B-2 Cap, cer, 0,1 pF +80%-20% 100 V 10000-10 Ref
A2Cé B-4 Cap, cer, .001 pF £20% 1000 V 10000-4 ]
A21 B-5 Test Jack, Yellow 10140-2 2
AZ)2 A=l Test Jack, Black 10140-3 1
A2]3 A-2 Test Jack, Yellow 10140-2 Ref
A2Q1 A-b Transistor, 2N3644 10023 5
A2Q2 A-b Transistor, 2N3644 10023 Ref
A2Q3 A-4 Transistor, 2N3644 10023 Ref
A2Q4 A=5 Transistor, 2N3644 10023 Ref
A2Q5 A-5 Transistor, 2N3644 10023 Ref
A2Q6 A=3 Transistor, E112 12591 1
A2Q7 B-4 Transistor, 2M4121 10398 1
A2Q8 B-3 Transistor, 2MN3646 10018 1
A2Q9 B-3 Transistor, FM3%955 11432 1
A2R1 B-6 Res, met flm, 63,00 KQ 0.1% 1/8 W 1148513 1
AZR2 A-7 Res, car flm, 3.3 KQ 5% 1/4 W 10013-31 5
A2R3 B-6 Res, car flm, 10 KQ 5% 1/4 W 10013-37 5
A2R4 - Not Used
A2R5 A-b Res, car flm, 3.3 KQ 5% 1/4 W 10013-31 Ref
AZRé B-6 Res, car flm, 10 KQ 5% 1/4W 10013-37 Ref
A2R7 - Not Used
A2ZR8 A-4 Res, car flm, 3.3 KQ 5% 1/4 W 10013-31 Ref
A2R9? B-4 Res, car flm, 10 KQ 5% 1/4'W 10013-37 Ref
A2R10 - Not Used
A2R11 A-5 Res, car flm, 3.3 KQ 5% 1/4 W 10013=31 Ref
A2R12 B-5 Res, car flm, 10 KQ 5% 1/4 W 10013-37 Ref
A2RI13 - Not Used
AZR14 A=5 Res, car flm, 3.3 KQ 5% 1/4'W 10013-31 Ref
A2R15 B-5 Res, car flm, 10 KQ 5% 1/4W 10013-37 Ref
AZR16 - Not Used
A2R17 B-6 Res, car flm,120Q 5% 1/4 W 10013-14 5
A2ZR18 B-6 Res, car flm, 120 5% 1/4 W 10013-14 Ref
A2ZR19 A=-4 Res, car flm,120Q 5% 1/4 W 10013-14 Ref
A2R20 B-6 Res, car flm, 1200 5% 1/4 W 10013-14 Ref
A2R21 B-5 Res, car flm, 120Q 5% 1/4 W 10013-14 Ref
A2ZR22 B-5 Res, car flm, 4.7 KQ 5% 1/4 W 10013-33 1
A2R23 B-4 Res, met flm, 48.7 KQ 1% 1/8 W 10015-41 1
A2R24 B-4 Res, met flm, 39.2 KQ 1% 1/8W 10015-61 1
A2R25 A-3 Res, car flm, 100 KQ 5% 1/4 W 10013-49 4
A2R26 B-3 Res, car flm, 100 KQ 5% 1/4 W 10013-49 Ref
A2R27 B-3 Res, car flm, 100 KQ 5% 1/4W 10013-49 Ref
A2R28 B-3 Res, car flm, 22 KQ 5% 1/4 W 10013-41 2
A2R29 B-2 Res, met flm, 61.9 KQ 1% 1/8 W 10015-25 2
A2R30 B-3 Res, met flm, 61.9 KQ 1% 1/8 W 10015-25 Ref
A2R31 B-1 Res, car flm, 100 Q 5% 1/4 W 10013-13 2
A2R32 A=2 Res, var comp, 10 KQ 20% 1/4 W 10046-8 1




Model 10188

REPLACEABLE PARTS LIST

A~ > TOT.
oeel. | Hon DESCRIPTION PART NO. | QTY.
A2R33 B-2 Res, car flm, 100 Q5% 1/4 W 10013-13 Ref
A2R34 B-2 Res, car flm, 100 KQ5% 1/4W 10013-49 Ref
A2R35 A-2 Res, car blm, 22 KQ 5% 1/4W 1001341 Ref
A251 C-8 Switch, Pushbutton 12026 1
A2U1 A4 IC, Voltage Follower 12395 2
A2U2 B-2 IC, Op Amp 11539 1
A2U3 A-2 IC, Voltage Follower 12395 Ref

7=10




RANGE SWITCH BOARD ASSEMBLY
FIGURE 7-4
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Model 10188

REPLACEABLE PARTS LIST

REF. LOCA=- s TOT.
DESIG. TION DESCRIPTION PART NO. QTy.
INPUT CIRCUIT PC BOARD ASSEMBLY-13525
(Refer to Fig, 7-5)
A4C] F-4 Cap, cer, .01 pF 20% 100 V 10000-11 13
A4C2 F-4 Cap, cer, .01 uF 20% 100 V 10000-11 Ref
A4C3 A-] Cap, cer, 01 uF20% 500 V 10000-7 2
A4C4 F-5 Cap, cer, .01 uF 20% 100 V 10000-11 Ref
A4C5 E-3 Cap, cer, 0.1 pF +80%-20% 100 V 10000-10 8
A4Cé F-4 Cap, cer, .01 pF 20% 100 V 10000-11 Ref
A4C7 E-3 Cap, cer, 0.1 pF +80%-20% 100 V 10000-10 Ref
A4C8 ¥ Cap, cer, .01 pF 20% 100V 10000-11 Ref
A4C?9 A-2 Cap, cer, 0.1 pF +80%-20% 100 V 10000-10 Ref
A4C10 B-1 Cap, cer, 0.1 pF +80%-20% 100 V 10000-10 Ref
A4C11 A=2 Cap, Ta, 4.7 uF 20% 15 V 10787-1 1
A4CI2 A-2 Cop, cer, 0,1 pF +80%-20% 100 V 10000-10 Ref
A4C13 B-3 Cap, cer, 6.8pF+5% 1000V 10001-9 1
A4C14 B-2 Cap, cer, 0.1 pF +80%-20% 100 V 10000-10 Ref
Ad4C15 ¥ Cap, cer, 10 pF + 5% 1000V 10001-3 2
A4C16 B-4 Cap, cer, 68 pF 5% 1000 V 10001-14 1
A4C17 C-3 Cap, cer, .0022 pF 20% 500 V 10000-5 3
A4C18 - Cap, cer, 470 pF +20% 1000V 10000-3 2
A4CI19 D-2 Cap, cer, 0,1 pF +80%=-20% 100 V 10000-10 Ref
A4C20 D-3 Cap, cer, 150 pF 5% 1000 V 10001-15 1
A4C21 D-2 Cap, cer, .001 uF £5% 1000 V 10585-5 ?
A4C22 D-2 Cap, cer, 0.1 uF +80%-20% 100 V 10000-10 Ref
A4C23 D-3 Cap, cer, .01 pF 20% 100 V 10000-11 Ref
A4C24 c-2 Cap, mica, .0025 uF 5% 500 V 10677 -3 1
A4C25 C-1 Cap, cer, ,0022 uF 20% 500 V 10000-5 Ref
A4C26 C-1 Cap, cer, .0022 uF 20% 500 V 10000-5 Ref
AdC27 B-1 Cap, cer, .01 pF 20% 500 V 10000-7 Ref
A4C28 D-2 Cap, cer, 10 pF 5% 1000 V 10001-3 Ref
A4C29 - Mot Used
A4C30 C-5 Cap, mylar, .047 uF 10% 200 V 10007 -6 ]
A4C31 C-4 Cap, cer, .01 pF 20% 100 V 10000-11 Ref
A4C32 C-4 Cap, cer, .01 pF 20% 100 V 10000-11 Ref
A4C33 A5 Cap, mylar, 0.1 pF 10% 200 V 10007-7 3
A4C34 B-5 Cap, mylar, 0,1 pF 10% 200 V 10007 -7 Ref
A4C35 B-5 Cap, mylar, .001 pF 10% 200 V 10007 -1 ]
A4C36 B-4 Cap, cer, 100 pF 20% 1000 V 10000=-1 3
A4C37 B-4 Cop, cer, .01 uF 20% 100 V 10000-11 Ref
A4C38 B-5 Cap, mylar, 0.1 uF 10% 200 V 10007 -7 Ref
A4C39 B-4 Caop, cer, .01 pF 20% 100 V 10000-11 Ref
A4C40 B-5 Cap, Ta, 1.0uF 20% 35V 10787 -5 1
Ad4C41 B-5 Cap, cer, 100 pF 20% 1000 V 10000-1 Ref
A4C42 A-4 Cap, cer, .01 pF 20% 100 V 10000-11 Ref
A4C43 B-4 Cap, cer, 100 pF 20% 1000 V 100001 Ref
A4C44 B-4 Cap, cer, .01 pF 20% 100 V 10000-11 Ref
A4C45 A-5 Cap, cer, 47 pF 5% 1000 V 10001-6 ]
A4C46 A=5 Cap, mylar, .022 puF 10% 200 V 10007 -5 1
A4C47 A-3 Cap, Ta, 27 uF 20% 15 V 10787-3 |
A4C48 Cc-3 Cap, cer,.22pF 5% 1000V 10001 -4 1
A4C49 D-2 Cap, cer, 470 pF £20% 1000V 12000-3 Ref
A4C50 E-2 Cap, cer, .001 pF+5% 1000 V 10585-5 Ref
A4C51 E-3 Cap, cer, .01 pF £20% 100V 10000-11 Ref
* Not Illustrated
7-13




Model 10188

REPLACEABLE PARTS LIST
REF, LOCA- = TOT.
DESIG. | TION DEICRIFRON PART NO. | QY.
A4CR1 D-4 Diode, TN4148 10043 17
A4CR2 E-3 Diode, 1N4148 10043 Ref
A4CR3 B-6 Diode, 1N4148 10043 Ref
A4CR4 - Not Used .
A4CR5 B-3 Diode, TN4148 10043 Ref
A4CRé B-3 Diode, 1N4148 10043 Ref
A4CR7 D-3 Diode, 1TN4148 10043 Ref
A4CR8 D-3 Diode, 1N4148 10043 Ref
A4CR9 C-1 Diode, TN4148 10043 Ref
A4CRI10 C-1 Diode, 1N4148 10043 Ref
A4CRI1 E-1 Diode, 1N4148 10043 Ref
A4CR12 E-2 Diode, 1N4148 10043 Ref
A4CR13 E-2 Diede, 1N4148 10043 Ref
A4CR14 E-2 Diede, 1N4148 10043 Ref
A4CR15 E-3 Diode, 1N4148 10043 Ref
A4CRI16 E-3 Diode, 1N4148 10043 Ref
A4CR17 E-3 Diode, 1N4148 10043 Ref
A4CR18 E-3 Diode, 1N4148 10043 Ref
AdJl D-4 Test Jack, Yellow 10140-2 10
Ad)2 E-5 Test Jack, Yellow 10140-2 Ref
A4J3 E-5 Test Jack, Black 10140-3 1
AdJ4 D-5 Test Jack, Yellow 10140-2 Ref
Adl5 D-4 Test Jack, Yellow 10140-2 Ref
Adlé B-4 Test Jack, Yellow 10140-2 Ref
Ad4)7 D-2 Test Jack, Yellow 10140-2 Ref
A48 A=1 Test Jock, Yellow 10140-2 Ref
Ad)9 A-4 Test Jock, Yellow 10140-2 Ref
A4J10 D-4 Test Jack, Yellow 101402 Ref
A4l D-2 Test Jack, Yellow 10140-2 Ref
A4l D-3 Coil, RF 18 pH 10% 10631-2 1
AdQ1 E-4 Transistor, FM3955 11432 3
A4Q2 E-5 Transistor, 2ZN4121 10398 4
A4Q3 D=5 Transistor, 2N2221 13534 1
AdQ4 D-5 Transistor, 2N3053 10206 1
A4Q5 D-4 Transistor, 2N4250 11119 6
Ad4Q6 A= Transistor, 2N3569 10017 2
A4Q7 - Not Used
A4Q8 B-3 Transistor, TIS97 11507 ]
A4Q9 D-4 Transistor, *MFE 3004 or 3N 138 10896 4
A4Q10 Cc-3 Transistor, FM3955 11432 Ref
AdQ11 C-3 Transistor, 2N3565 10019 4
A4Q12 Cc-3 Transistor, 2N4250 IRRRL Ref
A4Q13 C-3 Transistor , 2N4250 1o Ref
AdQ14 C-3 Transistor, 2N3569 10017 Ref
Ad4Q15 D-3 Transistor, 2ZN4121 10398 Ref
Ad4Q 16 - Not Used
A4Q17 D-2 Transistor, 2N3646 10018 1
A4Q18 C-2 Transistor, E112 12591 2
A4Q19 Cc-2 Transistor, FM3955 11432 Ref
A4Q20 C-2 Transistor, 2N3565 10019 Ref
A4Q21 Cc-2 Transistor, 2N4250 11119 Ref
A4Q22 B-2 Transistor, 2N4250 11119 Ref
A4Q23 B-2 Transistor, 2N3440 11433 2
Ad4Q24 B-1 Transistor, 2N3440 11433 Ref

"Must come all from same mfr.
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REPLACEABLE PARTS LIST

—

|

REF. LOCA- (G TOT.
DESIG. TION RESCRIPTION PART NO. QTy.
Ad4Q25 - Not Used
Ad4Q26 C-4 Transistor, 2N4250 11119 Ref
A4Q27 C-5 Transistor, 2N3565 10019 Ref
A4Q28 C-5 Transistor, 2N3565 10019 Ref
A4Q29 B-5 Transistor, *MFE 3004 or 3NI138 10896 Ref
A4Q30 B-5 Transistor, *MFE 3004 or 3N 138 10896 Ref
Ad4Q31 B-5 Transistor, 2N4360 10339 ]
A4Q32 A-4 Transistor, E112 12591 Ref
A4R1 F-4 Res, car flm, 100 Q 5% 1/4 W 10013-13 10
A4R2 E-4 Res, met flm, 39,2 KQ 1% 1/8W 10015-61 3
A4R3 D-4 Res, car flm, 100 KQ 3% 1/4 W 10013-49 5
A4R4 F-4 Res, car flm, 100Q 5% 174 W 10013-13 Ref
A4R5 E-4 Res, met flm, 61,9 KQ 1% 1/8 W 10015-25 2
A4R6 E-5 Res, met flm, 61,9 KQ 1% 1/8 W 10015-25 Ref
A4R7 E-4 Res, var comp, 10 KQ 20% 1/4 W 10046-8 2
A4RS Feb Res, car comp, 1.5 MQ 5% 1/4 W 10013-63 1
A4RY F-5 Res, var comp, 1 MO 20% 1/4 W 10046-13 2
A4R10 F-5 Res, car flm, 100 Q 5% 1/4 W 10013-13 Ref
A4R11 F-5 Res, car flm, 680 Q 5% 1/4 W 10013-23 1
A4R12 E-5 Res, var comp, 1 KQ 20% 1/4 W 10046-7 1
A4R13 E-5 Res, met flm, 5.62 KQ 1% 1/8 W 10015-104 ]
A4R14 F=4 Res, car flm, 100 Q 5% 1/4 W 10013-13 Ref
A4R15 F-5 Res, met flm, 30,1 KQ 1% 1/8 W 10015-116 1
A4R16 F-5 Res, met flm, 121 KQ 1% 1/8 W 10015-43 1
A4R17 F-4 Res, var cerm, 100 KQ 20% 1/4 W 11711-2 1
A4R18 E-5 Res, met flm, 1,00 KQ 1% 1/8 W 10015-19 2
A4R19 F-6 Res, met flm, 63.00 KQ 0.1% 1/8 W 11485-13 1
A4R20 E-6 Res, WW, 17.555 K .05% 1/8 W 10725-4 2
A4R21 C-6 Res, WW, 17,555 KQ .05% 1/8 W 10725-4 Ref
A4R22 D-6 Res, WW, 158.00 KQ .05% 1/8 W 10725-7 2
A4R23 D-6 Res, WW, 142,20 KQ .05% 1/8 W 107255 ]
A4R24 D-6 Res, WW, 158.00 KQ .05% 1/8 W 10725-7 Ref
A4R25 E-6 Res, WW, 15,800 KQ .05% 1/8 W 10725-8 1
A4dR26 E-5 Res, car flm, 6,8 KQ 5% 1/4 W 10013-35 ]
A4R27 E-5 Res, car flm, 10 KQ 5% 1/4 W 10013-37 3
A4R28 D-5 Res, car flm, 100 KQ 5% 1/4 W 10013-49 Ref
A4R29 D-4 Res, met flm, 31,6 KQ 1% 1/8W 10015-14 1
A4R30 D-4 Res, car flm, 22 Q 5% 1/4 W 10013-5 2
A4R31 D-4 Res, car flm, 1 KQ 5% 1/4W 10013-25 I3
A4R32 D-4 Res, car flm, 2,2 KQ 5% 1/4 W 10013-29 é
A4R33 D-4 Res, car flm, 1KQ 5% 1/4W 10013-25 Ref
A4R34 D-4 Res, car flm, 470Q 5% 1/4W 10013-21 8
A4R35 C-6 Res, met flm, 1.00 KQ 1% 1/8' W 10015-19 Ref
A4R36 Ewb Res, met flm, 21.5 KQ 1% 1/8 W 10015-15 ]
A4R37 C-é Res, car flm, 150 KQ 5% 1/4 W 10013-51 2
A4R38 C-5 Res, var comp, 100 KQ 20% 1/4 W 10046-10 5
A4R39 A-b Res, car flm, 3.3 KQ 5% 1/4 W 10013-31 4
A4R40 - - Not Used
A4R41 A=-6 Res, car flm, 2200 5% 1/4 W 10013-17 2
A4R42 - Mot Used
A4R43 - Not Used
Ad4R44 B-3 Pot comp, 100Q +20% 1/4W 10044-9 1
A4R45 B-3 Res, car flm, 1000 5% 1/4' W 10013-13 Ref
A4R4é B-2 Res, car flm, 47 Q 5% 1/4 W 10013-9 3
*Must come all from same mfr.
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Model U8B

REPLACEABLE PARTS LIST

REF. LOCA- < TOT.
DESIG. | TION RESCRIFTION PART NO. | QTY.
A4R47 B-3 Res, car flm, 1.5 KQ 5% 1/4 W 10013-27 2
A4R48 B-3 Res, car flm, 10Q 5% 1/4 W 10013-1 1
A4R49 B~3 Res, car comp, 10 MQ 5% 1/4 W 10013-73 3
A4R50 C-3 Res, car flm, 47 Q 5% 1/4W 10013-9 Ref
A4R51 C-3 Res, met flm, 9.53 KQ 1% 1/8W 10015-66 2
A4R52 C-3 Res, met flm, 9.53 KQ 1% 1/8 W 10015-66 Ref
A4R53 B-3 Res, met flm, 4.99 KQ 1% 1/8 W 10015-65 4
A4R54 B-3 Res, met flm, 6.19 KQ 1% 1/8 W 10015-105 1
A4R55 B-3 Res, met flm, 4.99 KQ 1% 1/8 W 10015-65 Ref
A4R56 Cc-3 Res, met flm, 4.02 KQ 1% 1/8 W 10015-80 1
A4R57 Cc-2 Res, cor flm, 1 MQ 5% 1/4 W 10013-61 2
A4R58 Cc-3 Res, car flm, 470Q 5% 1/4 W 10013-21 Ref
A4R59 B-2 Res, met flm, 316KQ 1% 1/8W 10015-141 1
A4R60 B-2 Res, var comp, 100 KQ 20% 1/4 W iu46-10 Ref
A4R61 B-3 Res, met flm, 19 1/8 W (Foctory Selected Value) 1
A4R62 - Not Used
A4R63 C-2 Res, car flm, 4.7 KQ 5% 1/4 W 10013-33 3
A4R64 - Not Used
A4RES Cc-2 Res, car flm, 4.7 KQ 5% 1/4 W 10013-33 Ref
A4R66 D-2 Res, car flm, 100 Q5% 1/4 W 10013-13 Ref
A4RE7 D-3 Res, car flm, 470 Q 5% 1/4 W 10013-21 Ref
A4R6B D-3 Not Used
A4RED E-3 Res, car flm, 22 Q 5% 1/4 W 10013-5 Ref
A4R70 D-2 Res, car flm, 100 Q 5% 1/4 W 10013-13 Ref
A4R71 D-3 Res, car flm, 47 Q 5% 1/4 W 10013-9 Ref
A4R72 D-3 Res, car flm, 4700 5% 1/4 W 10013-21 Ref
A4R73 D-2 Res, car flm, 47 KQ 5% 1/4 W 10013-45 4
A4R75 D-3 Res, car flm, 3.3 KQ 5% 1/4 W 10013-31 Ref
A4R76 D-3 Res, car flm, 1.8 KQ 5% 1/4 W 10013-28 1
A4R77 D-2 Res, cor flm, 22KQ 5% 1/4W 10013-41 2
A4R78 C-3 Res, car flm, 1KQ 5% 1/4W 10013-25 Ref
A4R79 D-2 Res, car flm, 22 KQ 5% 1/4 W 10013-41 Ref
A4R80 Cc-2 Res, met flm, 49.9 K 1% 1/8 W 10015-133 3
A4RB1 Cc-2 Res, met flm, 4,99 KQ 1% 1/8 W 10015-65 Ref
A4RB2 D-2 Res, car flm, 1 KQ 5% 1/4W 10013-25 Ref
A4R83 C-2 Res, met flm, 4,99 KQ 1% 1/8 W 10015-65 Ref
A4RB4 C-1 Res, met flm, 14.7 KQ 1% 1/8 W 10015-10 1
A4RB5 Factory Selected
A4RB6 D-1 Res, var comp, 2 KQ 20% 1/4 W 10046-5 1
A4RE7 C-1 Res, met flm, 19,6 KQ 1% 1/8 W 10015-60 !
A4RES B-1 Res, car flm, 680 Q 5% 1/4 W 10013-23 1
A4REY B-1 Res, car flm, 470Q 5% 1/4 W 10013-21 Ref
A4R90 C-2 Res, car flm, 3.3 KQ 5% 1/4 W 10013-31 Ref
A4R?1 B-1 Res, car flm, 3.3 KQ 5% 1/4 W 10013-31 Ref
A4R92 B-1 Res, car flm, 470 Q 5% 1/4 W 10013-21 Ref
A4RI3 B-1 Res, car flm, 2.2 KQ 5% 1/4 W 10013-29 Ref
A4R94 B-2 Res, car flm, 100 KQ 5% 1/4 W 10013-49 Ref
A4R95 B-2 Res, car flm, 2.2 KQ 5% 1/4 W 10013-29 Ref
A4R96 B-1 Res, car flm, 47 KQ 5% 1/4 W 10013-45 Ref
A4R97 B-1 Res, car flm, 150 KQ 5% 1/4 W 10013-51 Ref
A4R98 A=1 Res, var comp, 100 KQ 20% 1/4W 10046-10 Ref
A4RF? A=1 Res, car flm, 47 KQ 5% 1/4 W 10013-45 Ref
A4R100 D-1 Res, met flm, 49.9KQ 1% 1/8 W 10015-133 Ref
A4R101 C-2 Res, var comp, | MQ 20% 1/4 W 10046-13 Ref
A4R102 D-2 Res, met flm, 499 KQ 1% 1/8 W 10015-45 2
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REPLACEABLE PARTS LIST

T

REF. LOCA- B TOT.
DESIG. | TION DESCRIPTION PART NO. | QTY.
A4R103 D-1 Res, met flm, 499 KQ 1% 1/8 W 10015-45 Ref
A4R104 D-2 Res, var comp, 100 KQ 20% 1/4 W 10046-10 Ref
A4R105 D-1 Res, met flm, 154 KQ 1% 1/8 W 10015-26 1
A4R106 D-1 Res, var comp, 50 KQ 20% 1/4 W 10046-3 4
A4R107 D-1 Res, met flm, 215 KQ 1% 1/8 W 10015-5 2
A4R108 D-1 Res, var comp, 50 KQ 20% 1/4 W 10046 -3 Ref
A4R109 D-1 Res, met flm, 191 KQ 1% 1/8 W 10015-108 1
A4R110 F-1 Res, var comp,50 KQ 20% 1/4 W 10046-3 7
A4R111 E-1 Res, met flm, 90,9KQ 1% /B W 10015-91 1
A4R112 F-1 Res, var comp, 50 KQ 20% 1/4 W 10046-3 Ref
A4R113 E-1 Res, met flm, 90,90 1% 1/8W 10015-91 1
A4R114 F-2 Res, var comp, 50KQ 20% 1/4W 10046-3 Ref
A4R115 E-2 Res, met flm, 80.6 KQ 1% 1/8 W 10015-183 ]
A4R116 F-2 Res, var comp, 50KQ 20% 1/4 W 10046-3 Ref
A4R117 E-2 Res, met flm, 57.6 KQ 1% 1/8 W 10015-115 1
A4R118 F-2 Res, var comp, 50 KQ 20% 1/4 W 10046-3 Ref
A4R119 E-2 Res, met flm, 40,2 KQ 1% 1/8 W 10015-218 Ref
A4R120 F-2 Res, var comp, 50 KQ 20% 1/4 W 10046-3 Ref
A4R121 F-2 Res, met flm, 24,9 KQ 1% 1/8 W 1001590 Ref
A4R122 F-2 Res, var comp, 50 KQ 20% 1/4 W 10046-3 Ref
A4R123 E-3 Res, met flm, 15 KQ 1% 1/8 W 10015-87 2
A4R124 F-3 Res, var comp, 50 KQ 20% 1/4 W 10046-3 Ref
A4R125 F-3 Res, met flm, 15 KQ 1% 1/8W 10015-87 Ref
A4R126 F-3 Res, var comp, 20 KQ 20% 1/4 W 10046-2 2
A4R127 E-2 Res, met flm, 10 KQ 1% 1/8 W 10015-7 Ref
A4R128 F-3 Res, var comp, 20 KQ 20% 1/4 W 10046-2 Ref
A4R129 F-3 Res, met flm, 10 KQ 1% 1/8W 10015-7 Ref
A4R130 E-4 Res, met flm, 169Q 1% 1/8 W 10015-155 ]
A4R131 E-2 Res, met flm, 806 Q 1% 1/8W 10015-154 1
A4R132 E-2 Res, met flm, 39.2Q 1% 1/8W 10015-137 1
A4R133 E-2 Res, met flm, 11.5Q 1% 1/8 W 10015-148 ]
A4R134 D-2 Res, met flm, 16.9Q 1% 1/8 W 10015-149 ]
A4R135 E-1 Res, met flm, 27.4Q 1% 1/8 W 10015-88 1
A4R136 E-1 Res, met flm, 46.4Q 1% 1/8 W 10015-150 1
A4R137 E-] Res, met fim, 43.2Q 1% 1/8W 10015-128 ]
A4R138 E-2 Res, met flm, 59.0Q 1% 1/8 W 10015-151 1
A4R139 E-2 Res, met flm, 75.00Q 1% 1/8W 10015-113 1
A4R140 E-2 Res, met flm, 100Q 1% 1/8W 10015-68 1
A4R141 E-2 Res, met flm, 127 Q 1% 1/8 W 10015-145 ]
A4R142 E-3 Res, met flm, 162Q 1% 1/8 W 10015-146 1
A4R143 E-3 Res, met flm, 196 Q 1% 1/8 W 10015-69 |
A4R144 E-3 Res, met flm, 255Q 1% 1/8 W 10015-44 1
A4R145 - Not Used
A4R146 - Not Used
A4R147 C=4 Res, met flm, 287 KQ 1% 1/8 W 10015-85 1
A4R148 D-5 Res, met flm, 215 KQ 1% 1/8 W 10015-5 Ref
A4R149 C-5 Res, car flm, 47 KQ 5% 1/4 W 10013-45 Ref
A4R150 C-5 Res, met flm, 39.2 KQ 1% 1/8 W 10015-61 Ref
A4R151 Cc-5 Res, met flm, 143 KQ 1% 1/8 W 10015-67 1
A4R152 C-5 Res, met flm, 11.3 KQ 1% 1/8 W 10015-81 1
A4R153 C-5 Res, car flm, 680 KQ 5% 1/4 W 10013-59 1
A4R154 C-5 Res, met flm, 464 KQ 1% 1/8 W 10015-6 1
A4R155 C-5 Res, met flm, 38.3 KQ 1% 1/8 W 10015-8 ]
A4R156 C-4 Res, car flm, 1 KQ 5% 1/4 W 10013-25 Ref
A4R157 Coh Res, car flm, 1 KQ 5% 1/4 W 10013-25 Ref
A4R158 B-5 Res, car flm, 100 KQ 5% 1/4 W 10013-49 Ref
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Model 10188

REPLACEABLE PARTS LIST

Socket IC, 14 Pin

REF, LOCA- ] TOT.
DESIG. | TION DESCRIFTION PART NO, | QTY.
A4R159 C-4 Res, car flm, 220 KQ 5% 1/4 W 10013-53 1
A4R160 C-4 Res, var comp, 100 KQ 20% 1/4 W 10046-10 Ref
A4R161 C-5 Res, car flm, 10Q 5% 1/4 W 10013-1 Ref
A4R162 B-5 Res, car flm, 100 KQ 5% 1/4 W 10013-49 Ref
A4R163 B-4 Res, car flm, 2.2 KQ 5% 1/4 W 10013-29 Ref
A4R164 B-5 Res, car flm, 4.7 KQ 5% 1/4W 10013-33 Ref
A4R165 B-4 Res, car comp, 10 MQ 5% 1/4 W 10013-73 Ref
A4R166 B-4 Res, car flm, 100 Q 5% 1/4 W 10013-13 Ref
A4R167 | B-4 Res, car comp, 4.7 MQ 5% 1/4 W 10013-69 2
A4R168 B-5 Res, car flm, 1.5 KQ 5% 1/4 W 10013-27 Ref
A4R169 B-4 Res, car flm, 100 Q 5% 1/4 W 10013-13 Ref
A4R170 B4 Res, car flm, 330 Q 5% 1/4 W 10013-19 1
A4R171 B-4 Res, car flm, 100 Q 5% 1/4W 10013-13 Ref
A4R172 A-5 Res, car comp, 4,7 MQ 5% 1/4 W 10013-69 Ref
A4RI73 | A-4 Res, car flm, 220 Q 5% 1/4 W 10013-17 | Ref
A4R174 A-4 Res, car flm, 10 KQ 5% 1/4 W 10013-37 Ref
A4R175 A-4 Res, car flm, 470 KQ 5% 1/4 W 10013-57 1
A4R176 D-3 Res, car flm, 470 Q5% 1/4 W 10013-21 Ref
A4R177 E-3 Res, car flm, 2.2 KQ+5% 1/4 W 10013-29 Ref
A4R178 E-3 Res , car flm, 2.2 KQ5% 1/4 W 10013-29 Ref
A4R179 E-2 Res ,-car flm, 10 KQ+5% 1/4 W 10013-37 Ref
A4R 180 E.2 Res, car flm, 470 Q+5% 1/4W 10013-21 Ref
A4RTI D-5 Thermistor 10209 1
A4S E-6 Switch, Pushbutton 12027 !
A4TI E-3 Transformer, Pulse 4:2:1 11962 1
A4U1 E-4 IC, Op Amp 741C 11539 3
A4U2 F-5 IC, Op Amp 741C 11539 Ref
A4U3 B-6 IC, Op Amp 741C 11539 Ref
AdU4 Not Used
A4US5 E-2 IC, Monostable Mulfivibrator SN74121N 11270-24 | 1
AdUé E-1 IC, 6 Diode Array CA 3039 11118 1
Ad4U7 B-4 IC, Op Amp 70%9C 10769 1

10978-1 1
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Model 10188

INPUT CIRCUIT BOARD ASSEMBLY

FIGURE 7-5
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REPLACEABLE PARTS LIST

REF. LOCA- <> TOT.
DESIG. | TION DESCRIFTION PART NO. | QTY.

RECTIFIER & dB OFFSET PC BOARD ASSEMBLY - 13546

(Refer to Fig. 7-6)

A5CI Cc-2 Cap, elect, 1000 pF 35 V 10003-7 2
AS5C2 C=3 Cap, elect, 1000 uF 35V 10003-7 Ref
AS5C3 C-5 Cap, elect, 20 pF 300 V 10003 -4 1
A5C4 Ea7 Cap, elect, 4000 pF 15 V 10003-3 !
AS5CS B-4 Cap, mylar, 0,22 uF 10% 200 V 10007 -8 1
ASCé B-8 Cop, mylar 5,0uF 10% 200V 10011-1 ]
ASCRI1 C-1 Diode, 1N4383 10044-1
A5CR2 B-1 Diode, 1N4383 10044-1 Ref
A5CR3 C-1 Diode , 1N4383 10044 =1 Ref
A5CR4 B-1 Diode, 1N4383 10044-1 Ref
AS5CRS5 C-2 Diode, 1N4383 10044=1 Ref
ASCRéS B-2 Diede, 1N4383 100441 Ref
ASCR7 C-3 Diode, 1MN4383 10044-1 Ref
AS5CRS B-3 Diode, 1N4383 10044-1 Ref
ASCR9 D-4 Diode., 1N4385 10044-2 4
ASCRI0 D-4 Diede, 1N4385 10044-2 Ref
ASCR11 D-4 Diode, 1N4385 10044-2 Ref
A5SCR12 D-4 Diode, 1N4385 10044-2 Ref
AS5CRI13 C-6 Diode, 1N4383 10044-1 Ref
ASCR14 D-6 Diode, 1IN4383 10044-1 Ref
ASCR15 B-4 Diode, 1N52768B 11434 1
ASCRI1S6 D=7 Not Used
ASCR17 D=7 Not Used
A5CRI18 D-7 Not Used
A5CR19 D-7 Not Used
ASCR20 D-7 Not Used
ASCR21 8-8 Diode, IN4148 10043-2 1
A5Q1 C-4 Transistor, 2N5833 11692 1
A5Q2 B-8 Not Used
A5Q3 - Not Used
A5Q4 D-8 Transistor, 2N3565 10019 |
A5R1 C-4 Res, car flm, 100Q 5% 1/4 W 10013-13 1
AS5R2 C-4 Res, car flm, 10 KQ 5% 1/4 W 10013-37 1
AS5R3 C-5 Res, car flm, 1 KQ 5% 1/4 W 10013-25 1
A5R4 C-5 Res, car flm, 100 KQ 5% 1/4 W 10013-49 1
A5RS C-5 Res, car flm, 470 KQ 5% 1/4 W 10013-57 1
A5Ré c-8 Not Used
ASR7 - Not Used
AS5R8B C-8 Res, met flm 3,48KQ 1% 1/4W 10015-176 1
A5R9 B-8 Res, var comp 5000 20% 1/4W 10046~ 1 1
A5R10 B-8 Res, met fim 2,00KQ 1% 1/4W 10015-74 1
A5R11 D-8 Res, car flm 3.3KQ +5% 1/4W 10013-31 1

NOTE: See Schematic Diagram 13591

following page 7-5.
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REPLACEABLE PARTS LIST

REF. LOCA- G TOT.
DESIG. TION BESLRFTION PART NO. | QTY.
TRIGGER CIRCUIT PC BOARD ASSEMBLY - 13522
(Refer to Fig. 7-7)
A6C A-2 Cap, Ta, 68 pF 20% 15V 10787 -4 ]
A6C2 B-2 Cap, cer, 6.8 pF 5% 1000 V 10001-9 ]
A6C3 B-2 Cap, cer, 0.1 pF +80%-20% 100 V 10000-10 9
A6C4 B-3 Cap, cer, 470 pF 20% 1000 v 10000-3 |
A6CS5 B-3 Cop, Ta, 12 pF 20% 20 V 10787-2 1
AbCH Cc-3 Cap, cer, 0.1 pF +80%-=20% 100 V 10000-10 Ref
A6C7 Cc-2 Cap, cer, 0.1 pF +80%-20% 100 V 10000-10 Ref
A&C8 - Not Used
A6CY B-7 Cap, cer, 0.1 pF +80%=20% 100 V 10000-10 Ref
A&C10 Cc-8 Cap, cer, .001 pF 20% 1000 V 10000-4 3
A6CTI B-8 Cap, cer, 4.7 pF 5% 1000 V 10001-2 1
Ab6CI12 B-8 Cap, cer, 0.1 pF +80%=20% 100 V 10000-10 Ref
A&6CI3 BO7 Cap, cer, 0.1 uF +80%-20% 100 V 10000-10 Ref
A6C 14 E-8 Caop, cer, 0.1 pF +80%-20% 100 V 10000-10 Ref
A6CI15 D-6 Cap, mylar, ,022 uF 10% 200 V 10007-5 3
A6C16 D=5 Cap, mylar, ,022 uF 10% 200 V 10007-5 Ref
A6CI17 D-2 Cap, Ta, 2,7 pF 20% 15V 10787 -6 1
A6CI18 D-2 Cap, cer, .01 pF 20% 100 V 10000-11 4
ALCI19 D-7 Cap, cer, .01 uF 20% 1000 V 10000-11 Ref
A6C20 B-7 Cap, cer, .01 uF 20% 100 V 10000-11 Ref
A6C21 E-3 Cap, Ta, 100 uF 20% 15 V 10787-10 2
A6C22 C-2 Cap, cer, 0.1 uF 20% 15V 10000-10 Ref
A6C23 c-7 Cap, cer, 220 pF 20% 10000 V 10000-2 |
A6C24 E-7 Cap, Ta, 4.7 pF 20% 35 V 10787 -1 3
A6C25 E-4 Cap, Ta, 100 pF 20% 20 V 10787-10 Ref
ALC26 D-4 Cap, cer, .001 pF 20% 1000 V 10000-4 Ref
A6C27 D-3 Cap, Ta, 4.7 uF 20% 35 V 10787 -1 Ref
A6C28 C-4 Cap, Ta, 4.7 pF 20% 35 V 10787 -1 Ref
A6C29 D-4 Cap, cer, 10 pF 5% 1000V 10001-3 1
A6C30 E-7 Cap, mylar, 0.1 uF 10% 200 V 10007-7 1
A6C31 C-6 Cap, mylar,.022pF 10% 200 V 10007 -3 Ref
A6C32 C-5 Cap, cer, 150 pF 20% 1000 V 10000-12 ]
A6C33 B-4 Cap, cer, .01 uF 20% 100 V 10000-11 Ref
A6C34 C-4 Cap, mylar, .001 pF 20% 1000 V 10000-4 Ref
A6C35 B-5 Cap, cer, 0.1 pF +80%-20% 100 V 10000-10 Ref
A6C36 D-8 Cap, cer, .0047 uF 20% 500 Vv 10000-6 1
ALC37 B Cap, mylor, .001p F20% 1000V 10000-4 Ref
AG6CR1 B-8 Diode, 1N4148 10043 15
A6CR2 A-7 Diode, 1N4148 10043 Ref
A6CR3 F-7 Diode, 1N4148 10043 Ref
A6CR4 D-2 Diode, 1N4148 10043 Ref
A6CR5 D-8 Diode, 1N4148 10043 Ref
ALCRé E-8 Diode, 1N4148 10043 Ref
AGCR7 B-7 Diode, 1N4148 10043 Ref
A6CR8 C-8 Diode, 1N4148 10043 Ref
AG6CRY C-8 Diode, 1N4148 10043 Ref
AGCR10 - Not Used
ASCRT1 C-8 Diode, 1N4148 10043 Ref
A&CR12 D-6 Dicde, 1N4148 10043 Ref
A6CRI13 E-4 Diode, 1N4148 10043 Ref
ALCR14 D-4 Diode, 1N4148 10043 Ref
A6CR15 B-6 Diede, 1N4148 10043 Ref
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REPLACEABLE PARTS LIST

REF, LOCA- ] TOT.
DESIG. | TION PRSCRIFTION PART NO. | QTY.
A6 E-3 Test Jack, Red 10140-1 1
AbJ2 E-4 Test Jack, Black 10140-3 1
A6Q1 D-8 Transistor, 2N3646 10018 5
A6Q2 D-3 Transistor, 2N3569 10017 2
A6Q3 D-2 Transistor, 2N3565 10019 3
A6Q4 D-2 Transistor, 2N3565 10019 Ref
A6QS5 E-8 Transistor, 2N3646 10018 Ref
Ab6Q6 c-7 Transistor, 2N3646 10018 Ref
A6Q7 - Not Used
A6Q8 - Not Used
ALQY? B-4 Transistor, 2N3644 10023 2
A6Q10 E-6 Transistor, 2N3569 10017 Ref
AsQT1 D-4 Transistor, 2N4250 11119 3
A6Q12 E-7 Transistor, 2N3565 10019 Ref
A6Q13 E-6 Transistor, 2N4250 11119 Ref
A6Q 14 F-6 Transistor, 2N3644 10023 Ref
AbQ15 Cc-8 Transistor, 2N4121 10398 2
AbQ16 C-6 Transistor, 2N4250 11119 Ref
A6Q17 C-7 Transistor, 2N3646 10018 Ref
A6Q18 C-5 Transistor, 2N4121 10398 Ref
A6Q19 B-5 Transistor, TIS97 11507 2
A6Q20 B-5 Transistor, TIS97 11507 Ref
Ab6Q21 C-5 Transistor, 2N3646 10018 Ref
Ab6RI A-2 Res, met flm, 49,90 1% 1/8 W 10015-3 1
A&R2 B-2 Res, met flm, 1.54 KQ 1% 1/8 W 10015-1 1
AGR3 B-1 Res, cor flm, 680 Q 5% 1/4 W 10013-23 1
AbR4 B-2 Res, car flm, 100 Q 5% 1/4 W 10013-13 8
A6RS C-3 Res, car flm, 100 Q 5% 1/4 W 10013-13 Ref
ARG A-8 Res, car flm, 1 KQ 5% 1/4 W 10013-25 8
AGR7 B-3 Res, car flm, 47 Q 5% 1/4 W 10013-9 2
Ab6RB B-7 Res, car flm, 68 KQ 5% 1/4W 10013-47 2
Ab6RY B-7 Res, car flm, 100 Q 5% 1/4 W 10013-13 Ref
A6R10 B-7 Res, car flm, 10 KQ 5% 1/4 W 10013-37 3
A6R11 A-7 Res, car flm, 1 KQ 5% 1/4 W 10013-25 Ref
A6R12 B-8 Res, car flm, 100 KQ 5% 1/4 W 10013-49 7
A6R13 B-8 Res, car flm, 100 Q 5% 1/4 W 10013-13 Ref
A6R14 A=7 Res, car flm, 2.2 KQ 5% 1/4 W 10013-29 9
Ab6R1S C-8 Res, car flm, 2,2 KQ 5% 1/4 W 10013-29 Ref
A6R16 Cc-8 Res, car flm, 2.2KQ 5% 1/4 W 10013-29 Ref
A6R17 D-7 Res, car flm, 10 KQ 5% 1/4 W 10013-37 Ref
A6R18 F-7 Res, car flm, 100 KQ 5% 1/4 W 10013-49 Ref
A6R19 F-8 Res, car flm, 33 KQ 5% 1/4 W 10013-43 3
A6R20 F-6 Res, car flm, 150 KQ 5% 1/4 W 10013-51 1
A6R21 D-8 Res, car flm, 2.2 KQ 5% 1/4 W 10013-29 Ref
A6R22 E-8 Res, car flm, 120 Q 5% 1/4 W 10013-14 3
A6R23 D-6 Res, car flm, 33 KO 5% 1/4 W 10013-43 Ref
A6R24 D-5 Res, car flm, 68 KQ 5% 1/4 W 10013-47 Ref
AbR25 D=3 Res, car flm, 4.7 KQ 5% 1/4 W 10013-33 é
A6R26 D-3 Res, car comp, 4.7 MQ 5% 1/4 W 10013-69 1
AbLR27 E-2 Res, car flm, 1 KQ 5% 1/4 W 10013-25 Ref
A6R28 C-2 Res, car flm, 4.7 KQ 5% 1/4 W 10013-33 Ref
AbLR29 D-2 Res, car flm, 100 KQ 5% 1/4 W 10013-49 Ref
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REPLACEABLE PARTS LIST

REF. LOCA- = TOT.
DESIG. | TION RESCRIFTION PART NO. | QTY.
A6R30 E-2 Res, car flm, 100 KQ 5% 1/4 W 10013-49 Ref
A6R31 E-2 Res, car flm, 1 KQ 5% 1/4 W 10013-25 Ref
A6R32 D-3 Res, car flm, 47 KQ 5% 1/4 W 10013-45 3
A6R33 D-3 Res, car fim, 2,2 KQ 5% 1/4 W 10013-29 Ref
A6R34 c-3 Res, car flm, 2.2 KQ 5% 1/4 W 10013-29 | Ref
A6R35 E-8 Res, car flm, 4.7 KQ 5% 1/4 W 10013-33 Ref
AbR36 c-7 Res, car flm, 22 KQ 5% 1/4W 10013-41 2
A6R37 E-7 Res, car flm, 1 KQ 5% 1/4'W 10013-25 Ref
A6R38 E-7 Res, car flm, 100 Q 5% 1/4 W 10013-13 Ref
A6R3T D-7 Res, car flm, 4,7 KQ 5% 1/4W 10013-33 Ref
A6R40 C-6 Res, car flm, 100 KQ 5% 1/4 W 10013-49 Ref
AbR41 Cc-7 Res, car flm, 4.7 KQ 5% 1/4 W 10013-33 Ref
Ab&R42 B-6 Res, car flm, 1 KQ 5% 1/4 W 10013-25 Ref
AbLR43 B-8 Res, car flm, 100 Q 5% 1/4 W 10013-13 Ref
AbR44 F-2 Res, car flm, 2.2KQ 5% I/ 4w 10013-29 Ref
AbR45 - Not Used
AbR4S E-2 Res, car flm, 120 Q 5% 1/4 W 10013-14 Ref
AbR47 - Not Used
Ab6R48 B-4 Res, met flm, 6.81 KQ 1% 1/8W 10015-106 1
Ab6R49 B-3 Res, met flm, 5.62 KQ 1% 1/8W 10015-104 1
A6R50 D-7 Res, car flm, 22 KQ 5% 1/4 W 10013-41 Ref
AbRS E-6 Res, car flm, 3.3 KQ 5% 1/4'W 10013-31 1
AbR52 E-6 Res, car flm, 1 MQ 5% 1/4 W 10013-61 2
Ab6RS53 - Not Used
Ab6RS4 E-5 Res, car flm, 47 K& 5% 1/4 W 10013-45 Ref
A6R55 D-5 Res, car fim, 1 MQ 5% 1/4 W 10013-61 Ref
Ab6R56 E-5 Res, car flm, 2.2 KQ 5% 1/4W 10013-29 Ref
AbRS7 D-7 Res, car flm, 10 KQ 5% 1/4 W 10013=-37 Ref
A6R58 F=& Res, car flm, 470 KQ 5% /4 W 10013-57 2
AbLRS? E-b Res, car flm, 470 KQ 5% 1/4W 10013-57 Ref
ASLRE0 E-& Res, car flm, 1 KQ 5% 1/4W 10013-25 Ref
AbRE1 E-5 Res, car flm, 120 0 5% 1/4 W 10013-14 Ref
Ab6RE2 E-5 Res, car flm, 33 KQ 5% 1/4W 10013-43 Ref
Ab6RES E-5 Res, car flm, 4.7 KQ 5% 1/4 W 10013-33 Ref
AbRE4 B-7 Res, car flm, 4.7 KQ 5% 1/4W 10013-33 Ref
AbRES C-6 Res, met flm, 2.00 KQ 1% 1/8 W 10015-74 1
AbRGS C-6 Res, met fim, 4,02 KQ 1% 1/8 W 10015-80 ]
ALRET B-& Res, met flm, 8.25 KQ 1% 1/8W 10015-222 |
Ab6RGB Cc-7 Res, car flm, 2.2 KQ 5% 1/4 W 10013-29 Ref
AbLRE? B-6 Res, var comp, 5 KQ 20% 1/4 W 10046 -4 1
A6R70 B-7 Res, car flm, 1 KQ 5% 1/4W 10013-25 Ref
A6R7 1 B-5 Res, car flm, 22 Q 5% 1/4 W 10013-5 1
A6R72 C-4 Res, car flm, 47 KQ 5% 1/4 W 10013-45 Ref
Ab6R73 C-4 Res, car flm, 100 KQ 5% 1/4 W 10013-49 Ref
A6R74 B-4 Res, car flm, 15 KQ 5% 1/4 W 10013-392 1
A6&R75 B-5 Res, car flm, 100 Q 5% 1/4W 10013-13 Ref
AbR76 B-5 Res, car flm, 47 Q 5% 1/4 W 10013-9 Ref
AbR77 C-3 Res, met flm, 7.68 KQ 1% 1/8 W 10015-30 Ref
A6R78 B-5 Res, var comp, 200 Q 20% 1/4 W 10044-6 1
AbR79 B-4 Res, car flm, 100 Q 5% 1/4 W 10013-13 Ref
A6R80 E-4 Res, car flm, 100 KQ 5% 1/4 W 10013-49 Ref
A6RE 1 - Not Used
AbRB2 D-4 Res, car flm, 1000 5% 1/4W 10013-13 Ref
AT B-3 Transforme r, Pulse PE 5761 12134 3
A6T2 E-8 Transformer, Pulse PE 5761 12134 Ref
A&T3 B-7 Transformer, Pulse PE 5761 12134 Ref |
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REPLACEABLE PARTS LIST

REF, LOCA- ) TOT.
DESIG. | TION DESCRIFTION PART NO. | QTY.
A6UT B-2 IC, Op Amp, CA3030 11116 !
A6U2 B-8 IC. Diff Comparator, 710C 11230 !
A6U3 D-8 IC. SN74LSION 13470-6 |
A6U4 D-7 IC, Monostable MV, SN74121N 11270-24 4
A6US D-5 IC, Monostable MV, SN74121N 11270-24 | Ref
A6US D-3 IC, Monostable MV, SN74121N 11270-24 | Ref
A6U7 E-5 IC. Op Amp, 741C 11539 1
A6U8B D-4 IC, Monostable MY, SN74121N 11270-24 | Ref
AGLY F-3 IC, SN74LS74N 13470-13 !

Socket, IC, 14 Pin 10978-1 b
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REPLACEABLE PARTS LIST

REF. LOCA- = TOT.
DESIG. | TION DESCRIFTION PART NO. | QTY.
3 DIGIT DISPLAY PC BOARD ASSY - 13342
{(Refer to Fig. 7-8)

A7CI E-1 Cap, elect, 68uF 20% 15V 10787-4 2
A7C2 D-3 Cap, cer. 470pF 5% 1000V 10585- 3 1
A7C3 D-3 Caop, cer. .001uF £20% 100V 10000-4 2
A7C4 D-2 Cap, cer. 0.1uF +80% -20% 100V 10000-10 2
A7C5 Cc-2 Cap, cer. 470pF 20% 1000V 10000-3 1
A7Cb A-2 Cap, cer. .01uF 20% 100V 10000-11 5
A7C7 Cu? Cap, cer. .01uF 20% 100V 10000-11 Ref
A7C8 D-2 Cap, cer. 0.1uF +80% =-20% 100V 10000-10 Ref
A7C9 C-2 Cap, cer. .01uF 20% 100V 10000-11 Ref
A7C10 c-3 Cop, cer. .001F 20% 100V 100004 Ref
A7CI11 =2 Cap, cer. 0IpF 20% 100V 10000~11 Ref
A7CI12 B-3 Cap, elect. 68uF 20% 15V 10787-4 Ref
A7CI13 D-3 Cap, cer. 220pF 20% 1000V 10000-2 1
A7C14 & Cap, cer. .01pF £20% 100V 10000-11 Ref
A7CI15 ¥ Cap, cer. 100pF £20% 1000V 10000~-1 1
A7CR1 Cc-2 Diede, IN4148 10043 21
A7CR2 D-2 Diode, IN4148 10043 Ref
A7CR3 C-3 Diode, IN4148 10043 Ref
A7CR4 C-2 Diode, IN4148 10043 Ref
A7CRS B-2 Diode, INB23 10045 1
A7CR6 B-3 Diode, IN4148 10043 Re f
A7CR7 B-3 Diode, IN4148 10043 Ref
A7CR8 A-3 Diede, IN4148 10043 Ref
A7CR? A=3 Diede, 1N4148 10043 Ref
A7CRI10 C-4 Diode, IN4148 10043 Ref
A7CR11 C-4 Diode, 1N4148 10043 Ref
A7CRI12 C-4 Diode, |N4148 10043 Ref
A7CRI13 C-4 Diode, IN4148 10043 Ref
A7CR14 B-4 Diode, IN4148 10043 Ref
A7CR15 B-4 Diede, IN4148 10043 Ref
A7CR16 B-4 Diode, IN4148 10043 Ref
A7CR17 B-4 Diode, IN4148 10043 Ref
A7CRI18 B-4 Diode, IN4148 10043 Ref
A7CR19 B-4 Diode, |IN4148 10043 Ref
A7 CR20 A-4 Diode, 1N4148 10043 Ref
A7CR21 A-4 Diode, IN4148 10043 Ref
A7CR22 A-4 Diode, IN4149 10043 Ref
A7 1 E-1 Test Jack, Red 10140-1 1
A7J2 E-1 Test Jack, Yellow 10140-2 3
A7J3 c-2 Test Jack, Yellow 10140-2 Ref
A7 14 C=3 Test Jack, Yellow 10140-2 Ref
A7 15 F-1 Test Jack, Black 10140-3 1
A7 J6 C-6 Connector, 15 Pin PC Edge 13267-1 1
A7Q1 D-3 Transistor, 2N3646 10018 1
A7Q2 C<3 Transistor, 2MN3644 10018 Ref

* Not |llustrated
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REPLACEABLE PARTS LIST
REF. LOCA- o> TOT.
DESIG. | TION DESCRIFTION PART NO. | QTY.
A7R] D-3 Res, met fim 19.6KQ 1% 1/4W 10015-60 1
A7R2 D-3 Res, cor flm 10KQ 5% 1/4W 10013-37 b
A7R3 D-3 Res, car flm 2.2KQ 5% 1/4W 10013-29 3
A7R4 D-3 Res, car fim 2.2KQ 5% 1/4W 10013-29 Ref
A7R5 A-2 Res, car fim 1KQ 5% 1/4W 10013-25 7
A7R6 A-2 Res, car flm 10KQ 5% 1/4W 10013-37 Ref
A7R7 F-2 Res, car flm 1KQ 5% 1/4W 10013-25 Ref
A7R8 D-2 Res, car flm 1KQ 5% 1/4W 10013-25 Ref
A7R9 E-5 Res, car fim 1KQ 5% 1/4W 10013-25 Ref
A7R10 E-5 Res, car flm 1KQ 5% 1/4W 10013-25 Ref
A7R11 C-2 Res, car flm 4,7KQ 5% 1/4W 10013~33 2
A7R12 C-2 Res, met flm 10,00KQ 1.0% 1/4W 12449-21 4
A7RI13 Cc-2 Res, met flm 10.00KQ 0.1% 1/4W 12449-21 Ref
A7R14 Cc-2 Res, car flm 10KQ 5% 1/4W 10013-37 Ref
A7R15 B-2 Res, met flm 1.33KQ 1% 1/4W 10015-75 1
A7R16 B-2 Res, car flm 100Q 5% 1/4W 10013-13 4
A7RI7 c-2 Res, car flm 47Q 5% 1/4W 10013-9 2
A7R18 A-3 Res, car flm 330Q 5% 1/4W 10013-19 3
A7R19 D-2 Res, met flm 10,00KQ 0.1% 1/4W 12449-21 Ref
A7R20 B-2 Res, met flm 10.0KQ 1% 1/4W 10015-7 2
A7R21 D-3 Res, var comp 100Q 20% 1/4W 10046-9 1
A7R22 D-2 Res, met flm 10,00KQ 0.,1% 1/4W 12449-21 Ref
A7R23 c-2 Res, met flm 2,00KQ 0,1% 1/4W 1244951 1
A7 R24 c-2 Res, met flm 10,0KQ 1% 1/4W 10015-7 Ref
A7R25 B-2 Res, car comp 2.2MQ 5% 1/4W 10013-65 2
A7R26 B-2 Res, car flm 100Q 5% 1/4W 10013-13 Ref
A7R27 B-2 Res, met flm 1,24KQ 1% 1/4W 10015-77 1
A7R28 -3 Res, car flm 4,7KQ 5% 1/4W 10013-33 Ref
A7R29 C-3 Res, car flm 100Q 5% 1/4W 10013-13 Ref
A7R30 C-3 Res, car comp 2.2MQ 5% 1/4W 10013-65 Ref
A7R31 C-3 Res, car fim 10KQ 5% 1/4W 10013-37 Ref
A7R32 C-3 Res, car flm 470Q 5% 1/4W 10013-21 ]
A7R33 C-3 Res, car fim 2.2KQ 5% 1/4W 10013-29 Ref
A7R34 C-3 Res, car flm 22KQ 5% 1/4W 10013-41 1
A7R35 c-2 Res, car flm 10KQ 5% 1/4W 10013-37 Ref
ATR36 C-3 Res, car flm 1KQ 5% 1/4W 10013-25 Ref
A7ZR37 B-2 Res, car flm 100Q 5% |/4W 10013-13 Ref
A7R38 D-3 Res, var comp 100KQ 20% 1/4W 10046-10 2
A7R39 B-2 Res, var comp 100KQ 20% 1/4W 10046-10 Ref
A7 R40 B-2 Res, met flm 8060 1% 1/4V/ 10015-154 1
A7R41 B-3 Res, var comp 500Q 20% 1/4W 11711=1 1
A7R42 B-2 Res, met flm 3.01KQ 1% 1/4W 10015-110 1
A7R43 B-3 Res, met flm 3,83KQ 1% 1/4W 10015-32 ]
A7R44 c-3 Res, met fim 3,966KQ 0.1% 1/4W 12449-56 1
A7R45 C-3 Res, WW 4,9588KQ .01% 1/4W 11695-16 1
A7R4é C-3 Res, WW 9.945KQ .01% 1/4W 11695-17 !
ATRAT7 C-3 Res, WW 19,.935KQ .01% 1/4W 11695-18 1
A7RAS Cc-3 Res, met flm 39.96KQ 0.1% 1/4W 12449-52 1
A7 R49 B-3 Res, met flm 50,00KQ 0.1% |/4W 12449-53 1
A7R50 B-3 Res, met flm 100KQ 0,1% 1/4W 12449-33 1
A7R51 B-3 Res, met flm 200KQ 0% 1/4W 10015-62 1
A7ZR52 B-3 Res, met flm 402KQ 1% 1/4W 10015-63 1
A7R53 B-2 Res, met fim 499KQ 1% 1/4W 10015-45 3
A7R54 A-4 Res, met flm 499KQ 1% 1/4W 10015-45 Ref
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REPLACEABLE PARTS LIST

REF. LOCA- < TOT.
DESIG. | TION DESCRIFTION PART NO. | QTY.
A7R55 A=4 Res, met flm 499KQ 1% 1/4W 10015-45 Ref
A7R56 A-3 Res, car comp 2MQ 5% 1/4W 10013-74 2
A7R57 A-3 Res, car comp 3.9MQ 5% 1/4W 10013-68 1
A7R58 D-2 Res, car flm 47Q 5% 1/4W 10013-9 Ref
A7R59 E-5 Res, car flm 1KQ 5% 1/4W 10013-25 Ref
A7R60 B-6 Res, car fim 390Q 5% 1/4W 10013-20 21
A7R61 B-6 Res, car flm 390Q 5% 1/4W 10013-20 Ref
A7RE2 B-6 Res, caor flm 390 Q 5% 1/4W 10013-20 Ref
A7R&3 B-6 Res, car fim 390 Q 5% 1/4W 10013-20 Ref
A7R64 B-6 Res, car flm 390 Q 5% 1/4W 10013-20 Ref
A7R65 B-6 Res, car flm 390 Q 5% 1/4W 10013-20 Ref
A7R66 B-4 Res, car flm 390 Q 5% 1/4W 10013-20 Ref
A7R67 C-6 Res, car flm 390 Q 5% 1/4W 10013-20 Ref
A7RE8 C-6 Res, car fim 390Q 5% 1/4W 10013-20 Ref
A7R&9 C-6 Res, car fim 390 Q0 5% 1/4W 10013-20 Ref
A7R70 C-6 Res, car flm 390 Q 5% 1/4W 10013-20 Ref
A7R71 C-6 Res, car flm 390 Q 5% 1/4W 10013-20 Ref
A7R72 C-6 Res, car flm 390Q 5% 1/4W 10013-20 Ref
A7R73 C-6 Res, car flm 390Q 5% 1/4W 10013-20 Ref
A7R74 D-6 Res, car flm 390Q 5% 1/4W 10013-20 Ref
A7R75 D-6 Res, car flm 3900 5% 1/4W 10013-20 Ref
A7R76 D-6 Res, car flm 390 Q 5% 1/4W 10013-20 Ref
A7R77 D-6 Res, car flm 390 Q 5% 1/4W 10013-20 Ref
A7R78 D-6 Res, car flm 390 Q 5% 1/4W 10013-20 Ref
A7R79 D-6 Res, car flm 390 Q 5% 1/4W 10013-20 Ref
A7R80 D-6 Res, car flm 390.Q 5% 1/4W 10013-20 Ref
A7R81 E-2 Res, car flm 330Q 5% 1/4W 10013-19 Ref
A7R82 B-1 Res, met flm 4,00KQ 0.1% 1/4W 12449-55 1
A7R83 B-1 Res, met fim 1.33KQ 0.1% 1/4W 12449-54 1
A7ZR84 C-4 Res, var comp 250KQ 20% 1/4W 10046-11 1
A7R85 C-4 Res, car flm 2MQ 5% 1/4W 10013-74 Ref
A7R86 « Res, cer flm 10KQ 5% 1/4W 10013-37 Ref
A7R87 w Res, car flm 3300 5% 1/4W 10013=19 Ref
A7U1 E-3 IC, SN74LS90N 13470-15 4
A70U2 E-2 IC, SN74LS107N 13470-16 1
A7U3 F-2 IC, SN74L542N 13470-12 1
A7U4 E-3 IC, SN74LS00N 13470-1 1
A7U5 F-3 IC, SN74LS04N 13470-4 1
A7Ub E-2 IC, SN74LS74N 13470-13 2
A7U7 E-5 IC, SN745260N 134731 1
A7U8 B-2 IC, SN74L574N 13470-13 Ref
A7LR D-4 IC, SN74LS27N 13470-9 ]
A7U10 F-4 IC, SN74LS90N 13470-15 Ref
A7U11 E-4 IC, SN74LS90N 13470-15 Ref
A7U12 E-4 IC, SN74LSP0N 13470-15 Ref
A7U13 C-2 IC, LM324N 13471 ]
A7U14 A-2 IC, LM311H 11691 1
A7U15 c-3 IC, CA3039 (Matched Pair) 1118-3 !
A7U16 B-3 IC, CA3039 (Matched Pair) 11118=3 Ref
A7U17 B-5 IC, SN74L5247N 13470-19 3
A7U18 C-5 IC, SN74LS247N 13470-19 Ref
A7U19 D-5 IC, SN74LS5247N 13470-19 Ref

Socket, IC, 14 Pin 10978-1 12
Socket, IC, 16 Pin 10978-2 4
* Not [llustrated
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REPLACEABLE PARTS LIST

REF. LOCA- ) TOT.
DESIG . TION DESCRIPTION pART NO. | arty!
CALIBRATOR OSCILLATOR ASSEMBLY - 13694
(Refer to Fig, 7-9 and 7-10)
ABFLI1 D-7 Cap, Feedthru 1000 pF 20% 500V 10818-1 5
ABFL2 C-7 Cap, Feedthru 1000 pF 20% 500V 10818-1 Ref
ABFL3 C-7 Cap, Feedthru 1000 pF 20% 500V 10818-1 Ref
ABFL4 B-7 Cap, Feedthru 1000 pF 20% 500V 10818-1 Ref
ABFL5 A-7 Cap, Feedthru 1000 pF 20% 500V 10818-1 Ref
A8J1 B-1 Connector, BNC UG1094/U 10048 ]
C-4 Cal Oscillator PC Board Assy 13669 1
(Refer to Fig. 7-10)
ABCI D-3 Cop, cer;.01 uF £20% 100V 10000~-11 5
ABC2 Cc-2 Cap, cer, .01 uF £20% 100V 10000-11 Ref
ABC3 D-2 Cap, cer, 47 pF £5% 1000V 10001-6 1
ABC4 D-3 | Cap, cer, .001 uF £20% 1000V 10000-4 4
ABC5 C-4 | Cap, cer, .001 uF £20% 1000V 10000-4 Ref
ABCé Cc-3 Cap, cer, .001 uF £20% 1000V 10000-4 Ref
ABC7 C-3 Caop, vericble, 2-8 pF NPO 10630-1 1
AB8CB B-2 Cap, cer .0022 uF £20% 500V 10000-5 5
ABCY Cc-3 Cap, mica, 68 pF £5% 500V 10677-7 2
A8C10 C-3 Cap, mica, 68 pF £5% 500V 10677-7 Ref
ABC1I Cc-3 Cap, mica 220 pF £5% 500V 10677-2 1
ABC12 B-3 Cap, cer, .001 pF £20% 1000V 10000-4 Ref
A8C14 C-4 Cop, cer, .001 pF £20% 1000V 10000-4 Ref
ABC15 B-5 Caop, cer, .01 uF £20% 100V 10000-11 Ref
ABCl16 C-4 Cap, cer, 100 pF £20% 1000V 10000-1 4
ABC17 D-5 Cap, cer, .001 pF £20% 1000V 10000-4 Ref
ABC18 A-4 Cap, cer, .001 pF £20% 1000V 10000-4 Ref
ABC19 A-4 Cap, cer, .001 uF £20% 1000V 10000-4 Ref
ABC20 A-5 | Cap, cer, 100 pF £20% 1000V 10000-1 Ref
ABC21 C-4 Cap, cer, .001 pF £20% 1000V 10000-4 Ref
ABC22 B-5 Cop, cer, .00l pF £20% 1000V 10000-4 Ref
ABC23 A-5 Cap, cer, .001 uF £20% 1000V 10000-4 Ref
ABC24 B-7 | Cap, mica, 27 pF £5% 1000V 10001-19 1
ABC25 C-6 Cap, mica, 43 pF 5% 500V 10677-16 1
ABC26 C-6 Cap, cer, 22pF +5% 1000V 10001-4 1
ABC27 > Cap, cer, .01 pF £20% 100V 10000-11 Ref
ABC28 B Cap, cer 100 pF £20% 1000V 10000~ 1 Ref
ABC29 p Cap, cer, 100 pF £20% 1000V 10000-1 Ref
ABC30 w Cap, cer, 10 pF £5% 1000V 10001-3 1
ABCR1 B-2 Diode, 1N4148 10043 2
ABCR2 A-2 Diode, 1N4148 10043 Ref
AJCR3 B-4 Diode, HPA 5082-3188 13687 4
ABCR4 B-4 Diode, HPA 5082-3188 13687 Ref
ABCR5 B-5 Diode, HPA 2900 11345 2
ABCRé6 A-4 Diode, HPA 5082-3188 13687 Ref
ABCR7 A-4 Diode, HPA 5082-3188 13687 Ref
ABCR8 A-5 Diode, HPA 5082-2900 11345 Ref
*Not |llustrated
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REPLACEABLE PARTS LIST
REF, LOCA- > TOT.
DESIG. | TION RESCRIFTION PART NO. | QTY.
ABLI1 Not Used
ABL2 B-2 Coil , RF .06uH 13689 |
ABL3 B-4 Coil, RF 4,7 pH 10631-15 Ref
A8L4 C-4 Coil , RF 4,7 pH 10631-15 Ref
ABL5 B-4 Coil, RF 4.7 pH 1063115 Ref
ABL6 A-4 Coil,, RF 4,7 pH 10631-15 Ref
ABL7 C-6 Coil , RF ,09uH 13793 2
ABL8 C-6 Coil, RF .0%uH 13793 Ref
ABLY C-4 Coil, RF ,|4uH 14219 1
ABQI C-3 Transistor, 2N4427 12159 1
ABQ2 D-5 Transistor, 2N4250 1119 2
ABQ3 D-4 Transistor, 2N4250 11119 Ref
ABR1 B-2 Res, car, flm, 1MQ +5% 1/4W 10013-61 |
ABR2 Cc-2 Res, met. flm, 261 KQ +1% 1/4W 10015-219 1
ABR3 D-2 Res, car, flm, 10 KQ45% 1/4W 10013-37 4
ABR4 Cc-2 Res, car, flm, 47 KQ £5% 1/4W 10013-45 1
ABRS B-2 Res, car. flm, 150 +5% 1/4W 10013-3 ]
ABRS E-2 Res, car, flm, 47Q +5% 1/4W 10013-9 2
ABR7 C-2 Res, car, flm, 47 & +£5% 1/4W 10013-9 Ref
ABRB D-3 Res, car, flm, 220 Q5% 1/4W 10013-17 3
ABR? C-4 Res, car, flm, 270 & £5% 1/4W 10013-18 1
ABR10 D-4 Res, car, flm, 220 & +5% 1/4W 10013-17 1
ABRTI D-4 Res, car. flm, 4.7 KG 5% 1/4W 10013-33 1
ABR12 E-4 Res, car. flm, 22 KG £5% 1/4W 1001341 1
ABR13 D-3 Res, car, flm, 120 5% 1/4W 10013-14 1
ABR14 b-5 Res, car. flm, 10 KQ+5% 1/4W 10013-37 Ref
ABR15 D-4 Res, car, flm, 10 KQ +5% 1/4W 10013-37 Ref
ABR16 D-3 Res, car. fim, 3.3 K Q5% 1/4W 10013-31 !
ABR17 C-5 Res, car, flm, 10 KQ+5% 1/4W 10013-37 Ref
ABRI18 C-5 Res, met. flm, 69.8 KQ+1% 1/4W 10015-120 1
ABR19 D-5 Res, variable 20 KQ 1% 1/4W 13300- 3 1
A8R20 C-5 Res, met, flm (Factory Selected Value) "
ABR21 C-4 Res, car. flm, 470 Q £5% 1/4W 10013-21 4
ABR22 C-5 Res, car. flm, 470 Q+5% 1/4W 10013-21 Ref
ABR23 B-5 Res, car, flm, 470 Q+5% |/ 4W 10013-21 Ref
ABR24 c-5 Res, car. flm, 470 Q£5% 1/4W 10013-21 Ref
ABR25 B-& Res, met, fim, 53,60 #1% 1/4W 10015-129 2
ABR26 A-b6 Res, met. flm, 49.9 Q £1% 1/4W 10015-3 1
ABR27 B-6 Res, met, flm, 768 & %1% 1/4W 10015-205 1
A8R28 A-b Res, met, flm, 53.6 G +1% 1/4W 10015-129 Ref
ABR29 C-6 Res, met, flm, 178 Q 1% 1/4W 10015-246 2
ABR30 B-7 Res, met. flm, 178 Q 1% 1/4W 10015-246 Ref
ABR31 D-6 Res, met. flm, 30.1Q+1% 1/4W 10015-76 1
ABR32 Res, car, flm, 2200 +5% 1/4W 10013-17 1
ABUI Integrated Cireuit 741C 11539 1
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REPLACEABLE PARTS LIST

REF, LOCA- o} TOT.
DESIG. | TION REaSEIETICH PART NO. | QTY.
POWER DETECTOR AMPLIFIER ASSEMBLY - 13777
(Refer to Fig. 7-11)
Detector Assy Replacement Kit 14899
Cable Assy 13049
A9C8 . Cap, cer 0, Ip F 20% 50V 11501-2 4
Body Assembly 14048
A9CR1 * Diode Replacement Kit 14903
Cap Assembly 14034
AR2 W Res, met flm, 4,99KQ |/4W (Part of Cap Assy 14034) 10015-65 ]
A%LI1 * Shield Bead (Part of Cap Assy 14034) 10182 1
A%Q9 L Transistor, 2N3646 (Part of Cap Assy 14034) 10018 1
PULSE AMPLIFIER PC BOARD ASSEMBLY - 14046
(Refer to Fig. 7-12)
A9C1 B-6 | Cop, cer, 0.1 pF 20% 50V 11501-2 Ref
A9C2 c-8 Cap, cer, .01 pF 20% 100V 10000-11 1
A9C3 D-3 Cap, cer, .0047 pF 20% 500V 10000-6 1
A9C4 B-5 Cap, cer, 0.1 uF £20% 50V 11501-2 Ref
A9C5 D-7 Cap, cer, 0.1 pF x20% 50V 11501=-2 Ref
A9Cé B-10 | Cap, cer, 470 pF 20% 1000V 10000-3 |
A9C7 E-9 | Cap, cer, 1.0 pF .25 pF 500V 10133-3 1
A9C8 % See Power Detector Amplifier Assembly-13777
A9L1 o See Power Detector Amplifier Assembly-13777
A9Q1 D-4 Transistor, 2N5245 *"M2163-2 1
A9Q2 B-4 Transistor, 2MN5245 *%12163-2 Ref
A9Q3 D-é Transistor, 2N4121 10398 2
A9Q4 B-6 Transister, 2N4121 10398 Ref
A9Q5 B-9 Transistor, 2N3563 B>45 10681 2
A9Q6 D-10 Transistor, 2N3563 B>45 10681 Re f
A9Q7 B-11 Transistor, 2N3563 10021 2
A9Q8 B-12 Transistor, 2N3563 10021 Ref
A9R1 B-4 Res, car flm, 100 5% 1/4W 10013-1 2
A9R2 % See Power Detector Amplifier Assembly - 13777
A9R3 D-3 Res, car flm, 22KQ 5% 1/4W 10013-41 1
A9R4 B-5 Res, met flm, 825Q 1% 1/8W 10015-132 2
AR5 B-3 Res, met flm, 825Q 1% 1/8W 10015-132 Ref
A9RS C-4 Res, met flm, 2.26KQ 1% 1/8W 10015-78 ]
A9R7 D-5 Res, car flm, 10Q 5% 1/4W 10013-1 Ref
A9R8 B-8 Res, car flm, 5% 1/4W Factory Selected Value 1
A9RY B-7 Res, car flm, 1KQ 5% 1/4W 10013-25 ]
A9R10 E-&6 Res, car flm, 6.8KQ 5% 1/4W 10013-35 2
A9R1 D-7 Res, car flm, 6.8KQ 5% 1/4W 10013-35 Ref
A9R12 B-9 Res, car flm, 5% 1/4W Factory Selected Value 1
A9R13 B-11 Res, car flm, 1,5KQ 5% 1/4W 10013-27 3
A9R14 D=9 Res, car flm, 470KQ 5% 1/4W 10013-21 1
A9R15 C-12 | Res, car flm, 2.2KQ 5% 1/4W 10013-29 1
A9R16 D-12 Res, car flm, 1.5KQ 5% 1/4W 10013-27 Ref
A9R17 D-13 Res, car flm, 1.5KQ 5% 1/4W 10013-27 Ref
A9R18 D-13 Res, met flm, 49.9Q 1% 1/8W 10015-3 1
A9R19 E-9 Res, met flm, 17.8KQ 1% 1/8W 10015-9 1
A9R20 E-8 Res, car flm, 100Q 5% 1/4W 10013-13 2
A9R21 E-11 Res, var cerm, 1KQ 20% 1/2W 11499-1 2
A9R22 E-12 Res, var cerm, 1KQ 20% 1/2W 11499-1 Ref
A9R23 Not Used
A9R24 L Res, car flm, 100Q 5% 1/4W 10013-13 Ref
*Not Illustrated **Matched Pair
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Madel 10188

REPLACEABLE PARTS LIST

REF. LOCA- > TOT.
DESIG. | TION PESQRIFTION PART NO. | QTY.
CAL FACTOR SWITCH ASSEMBLY - 12088

(Refer to Fig. 7-13)
AT0R41 Res, met flm, 1.00 KQ 1% 1/8 W 10015-19 20
A10R42 Res, met flm, 1,00 KQ 1% 1/8W 10015-19 Ref
ATOR43 Res, met flm, 1.00 KQ 1% 1/8 W 10015-19 Ref
AT0R44 Res, met flm, 1,00 KQ 1% 1/8 W 10015-19 Ref
A10R45 Res, met flm, 1,00 KQ 1% 1/8 W 10015-19 Ref
A10R46 Res, met flm, 1,00 KQ 1% 1/8 W 10015-19 Ref
A10R47 Res, met flm, 1,00 KQ 1% 1/8 W 10015-19 Ref
A 10R48 Res, met flm, 1,00 KQ 1% 1/8 W 10015-19 Ref
A10R49 Res, met fim, 1,00 KQ 1% 1/8 W 10015-19 Ref
A10R50 Res, met flm, 1.00 KQ 1% 1/8 W 10015-19 Ref
A10R51 Res, met fim, 1.00 KQ 1% 1/8 W 10015-19 Ref
A10R52 Res, met flm, 1.00 KQ 1% 1/8 W 10015-19 Ref
A10R53 Res, met flm, 1.00 KQ 1% 1/8 W 10015-19 Ref
A10R54 Res, met flm, 1,00 KQ 1% 1/8 W 10015-19 Ref
A10R55 Res, met flm, 1,00 KQ 1% 1/8 W 10015-19 Ref
A10R56 Res, met flm, 1,00 KQ 1% 1/8 W 10015-19 Ref
A10R57 Res, met fim, 1,00 KQ 1% 1/8 W 10015-19 Ref
A10R58 Res, met flm, 1,00 KQ 1% 1/8 W 10015-19 Ref
AT0R59? Res, met flm, 1,00 KQ 1% 1/8 W 10015-19 Ref
AT0R&0 Res, met flm, 1.00 KQ 1% 1/8 W 10015-19 Ref
AT0R61 Res, met flm, 226 Q 1% 1/8 W 10015-147 2
A10R62 Res, met flm, 226 Q 1% 1/8 W 10015-147 Ref
A10R63 Res, met flm, 221 Q 1% 1/8 W 10015=197 2
A10RS4 Res, met flm, 221 Q 1% 1/8 W 10015-197 Ref
A10R65 Res, met flm, 215Q 1% 1/8 W 10015-169 3
A10R&S Res, met flm, 215Q 1% 1/8 W 10015-169 Ref
A0RE7 Res, met fim, 215Q 1% 1/8 W 10015-169 Ref
A10R&8 Res, met fim, 210Q 1% 1/8 W 10015-52 ]
A10R69 Res, met flm, 205Q 1% 1/8 W 10015-196 3
AT0R70 Res, met flm, 205Q 1% 1/8 W 10015-196 Ref
A10R71 Res, met flm, 205Q 1% 1/8 W 10015-196 Ref
AT0R72 Res, met flm, 200Q 1% 1/8 W 10015-195 2
A10R73 Res, met flm, 2000 1% 1/8W 10015-195 Ref
A10R74 Res, met flm, 196 Q 1% 1/8 W 10015-69 1
A10R75 Res, met flm, 191Q 1% 1/8 W 10015-194 3
A10R76 Res, met flm, 191 Q 1% 1/8 W 10015-194 Ref
A10R77 Res, met flm, 191 Q 1% 1/8 W 10015-194 Ref
A10R78 Res, met flm, 187 Q 1% 1/8W 10015-193 2
A10R79 Res, met flm, 187 Q 19% 1/8 W 10015-193 Ref
A10R80 Res, met flm, 182Q 1% 1/8 W 10015-192 ]
AT0R81 Res, met flm, 232Q 1% 1/8 W 10015-198 2
A10R82 Res, met flm, 232Q 1% 1/8W 10015-198 Ref
A10R83 Res, met flm, 237 Q 1% 1/8 W 10015-199 2
A10R84 Res, met fim, 237 Q 1% 1/8 W 10015-199 Ref
A10R85 Res, mef flm, 243 Q 1% 1/8 W 10015-200 2
A10RB6 Res, met flm, 243 Q 1% 1/8 W 10015-200 Ref
A10R87 Res, met flm, 249Q 1% 1/8 W 10015-46 2
A10R88 Res, met flm, 249Q 1% 1/8 W 10015-46 Ref
A10R89 Res, met flm, 255Q 1% 1/8 W 10015-44 3
A10R%0 Res, met flm, 255Q 1% 1/8 W 10015-44 Ref
A10R?1 Res, met flm, 255Q 1% /8 W 10015-44 Ref
A10R92 Res, met flm, 261 Q 1%1/8 W 10015-83 1
AT0R?3 Res, met flm, 267 Q 1%1/8 W 10015-201 2
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Model 1018B

REPLACEABLE PARTS LIST

REF, LOCA- ) TOT.
DESIG. | TION PRICRIFTION PART NO. | QTY.
AT0R94 Res, met flm, 267 Q 1% 1/8 W 10015-201 Ref
A10R95 Res, met flm, 274 Q 1% 1/8 W 10015-202 3
A10R%% Res, met flm, 274Q 1% 1/8 W 10015-202 Ref
A10R97 Res, met flm, 274Q 1% 1/8 W 10015-202 Ref
AT0R98 Res, met fim, 280Q 1% 1/8 W 10015-203 2
AT0R99 Res, met flm, 280 Q 1% 1/8 W 10015-203 Ref
A10R100 Res, met flm, 287 Q 1% 1/8 W 10015-204 1
A1051 Switch, Rotary 3P20T 12021 1
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mMpgel Iviee
REPLACEABLE PARTS LIST
REF, LOCA- ) TOT.
DESIG. | TION RESCRFTION PART NO. | QTY.
DISPLAY READOUT PC BOARD ASSY-13345
(Referto Fig, 7-14)
AllQl Transistor, 2N3569 10017 3
Al11Q2 Transistor, 2N3569 10017 Ref
A11Q3 Transistor, 2N3569 10017 Ref
A1IR1 Res, car, flm, 10 KQ 5% 1/4W 10013-37 3
AlIR2 Res, car, flm, 10 KQ 5% 1/4W 10013-37 Ref
AT1IR3 Res, car, fim, 180 Q5% 1/4W 10013-16 1
A1IR4 Res, car. flm, 390 Q5% 1/4W 10013-20 4
ATIRS Res, car, flm, 220 Q 5% 1/4W 10013-17 1
A11RS Res, car, flm, 10 KQ 5% 1/4W 10013-37 Ref
A1IR7 Res, car, flm, 390 Q5% 1/4W 10013-20 Ref
A1IR8 Res, car. flm, 390 Q5% 1/4W 10013-20 Ref
ATIR9 Res, car. flm, 390 Q5% 1/4W 10013-20 Ref
Al1U1 LED, Plus-minus-cne, Red 13418 1
Al1U2 LED, Numeric, Red 13417 3
AT1U3 LED, Numeric, Red 13417 Ref
Al1U4 LED, Numeric, Red 13417 Ref
Socket, IC, 14 pin 10978-1 4
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PART NO. CROSS REFERENCE

PART NO. CROSS REFERENCE

s MFGR. = MFGR.

PART NO. | CODE MRGR} PART.NQ. PART NO. | CODE MEGR: RARD Qi
TO000-1 56289 5GA-T10 T0011-1 27556 ZA2060K 10%
10000-2 56289 | 5GA-T22
10000-3 56289 5GA-T47
10000-4 56289 5GA-D10
10000-5 56289 5GA-D22 10013-1 73445 B8O3104N8B 100
10000-4 56289 | 5GAB-D47 10013-5 73445 8803 104NB 220
10000-7 56289 5GAS$-510
10000-10 | 91418 Type TA 0.1 pF 10013-9 73445 BBO3 104N 470
1000011 72982 805-000-X5V0-103Z 10013-11 73445 BB03104N 480
10000-12 | 56289 5GA-T15 10013-13  |73445 B803 104N 101

10013-14  [73455 B803 104N 121
10013-17  |73445 B8O3 104N 221
10013-19 | 73445 BBO3 104N 331
10013-21 73445 BBO3 104N 471
10013-23 | 73445 BBO3 104N 681
10013-25 | 73445 BRO3 104N 102
10013-27  |73445 BS03104N 152
100012 54289 10TCC-V47 10013-29  |73445 BS0O3 104N 222
10001-3 56289 10TCC-Q 10 10013-31 | 73445 BS03104N 332
10001-4 56289 10TCC-Q22 10013-33 | 73445 BBO3 104N 472
10001-5 56289 10TCC-Q33 10013-35  |73445 BBO3 104N 682
10001-6 56289 10TCC-Q47 10013-37 | 73445 BS0O3 104N 103
10013-39 | 73445 BBO3 104N 153
10001-9 56289 10TCC-V68 10013-41 73445 BBO3 104N 223
10013-43 | 73445 BSO3 104N 333
10001-14 | 56289 10TCC-Q68 10013-45  |73445 BBOZ 104N 473
10001-15 | 56289 10TCC-T15 10013-47 | 73445 BBO3 104N 683
10001-19 | 56289 10TCC-Q27 10013-49  |73445 BBO3 104N 104
10001-22 | 56289 10TCC-Q56 10013=51 73445 BBO3 104N 154
10013-53  |73455 BBO3 104N 224
10013-57  |73445 BBO3 104N 474
10013-59 73445 BBO3 104N 684
10013-61 73445 BRSO3 104N 105
10003-3 12674 EMW -2468 10013-63 01121 CB1555
10003 -4 56289 TVA-1608 10013-65 |01121 CB2255
10003 -6 25088 B41010-220/40/8212 10013-68 |0112] CB3955
10003-7 25088 B41010-1000/40,/8212 10013-69 |01121 CB4755
10013-73  |0112] CB10&5
10013-74 {01121 CB2055
10015-1 01295 RN55D, 1,54K 1%
10015-3 01295 RNS55D, 49.9Q1%
10007-1 01002 75F IR2A 102 10015-5 01295 RNS55D, 215 KQ 1%
10015-6 01295 RNS55D, 464K Q1%
10007 -5 01002 75F1R2A 223 10015-7 01295 RN55D, 10.0K Q1%
10007 -6 01002 75F IR2A 473 10015-8 01295 RN55D, 38,3K Q1%
10007-7 01002 75F IR2A 104 10015-9 01295 RN55D, 17.8K Q1%
10008-8 01002 75F IR2A 224 10015-10  |01295 RN55D, 14,7K Q1%
10015-13 {01295 RN55D, 100K Q1%
10015-14  |01295 RN55D, 31.6K Q1%
1001515  |01295 RNS5D, 21,5K Q 1%
10015-19  [01295 RN55D, 1.00K Q1%
10015-25 [01295 RN55D, 61,9K Q1%
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FEiWwaSwY. W W

PART NO. CROSS REFERENCE PART NO., CROSS REFERENCE
o MFGR. ) .
DaaRE Al et MFGR. PART NO. s PO it MFGR. PART NO.
10015-26 01295 RN55D, 154K Q 1% 10015-147 | 01295 RINBBD , 22602 1%
10015-148 |01295 | RN55D, 11,5 Q1%
10015-30 | 01295 | RNS5D, 7.68K Q 1% 10015-149 01295 | RNSSD, 16.9 Q1%
10015-32 | 01295 | RNS5D.3.83K Q 1% 10015150 |01295 | RNSSD, 46.4 Q1%
10015-151 |01295 | RNSSD, 59.0 Q 1%
10015-154 [01295 | RN55D, 806 Q 1%
10015-41 | 01295 | RNSS5D,48.7K Q1% 10015155 | 01295 | RN55D, 1690 1%
1 -
B3 (U | R EAr | o fom | pes anon
R | o) Enaoe 91 P (018150 |01598 | BNMSSD. (62 SR
iy | ol 814D, MAQTK & 10015-192 | 01295 | RNS5D, 182 Q 1%
olnss | Sl . kgl 10015-193 | 01295 | RNS5D, 187 Q 1%
ey || G12st.ls kbt ) 10015-194 | 01295 | RN55D, 1910 1%
55D, 110K Q1% 10015-195 | 01295 | RN55D, 2000 1%
10015196 | 01295 | RNS55D, 205 Q 1%
IR L 10015-197 | 01295 | RNSSD, 221 Q1%
10015-61 | 01295 | RNSSD, 39.2K ©2 1% ptratiodll e ol M dyridd e
10015-62 | 01295 | RNS5D . 200K O 1% ¥ ' ’
Oothse | oiEtar RMES0, 2K 1% 10015-200 | 01295 | RNS55D, 2430 1%
10015-65 | 01295 | RNSSD . 4,99K 0 1% e | s s gam s
10015-66 | 01295 | RNS5D, 9.53K © 1% oniates | ol | Riasn 05 e
= ’
10015-67 | 01295 | RNS55D, 143K Q 1% 10015-204 | 01295 | RNS55D, 287 Q1%
10015-68 | 01295 | RNS5D. 100 Q 1% '
10015-69 | 01295 | RNS5D. 196 Q 1%
10015-74 | 01295 | RNS55D, 2.00K Q 1%
:8812-75 01295 | RNS5D,1.33K Q 1%
=77 | 01295 | RNSSD. 1.24K Q 1%
10015-78 [ 01295 | RNS5D . 2.26K Q 1% }83:; ggﬁ 353?32
10015-80 | 01295 | RNSSD . 4.02K Q 1% 10019 07263 | 2N3565
10015-81 (01295 | RNSSD. 11.3K Q 1% 10020 02735 | 40250
10015-83 01295 | RNS55D. 261 O 1% 10021 07263 | 2N3563
10015-85 |01295 | RNS5SD, 287K Q 1% 10023 07263 | 2N3644
10015-87 01295 | RNS55D. 15.0K © 1%
10015-88 (01295 | RNSSD, 27.4Q 1%
10043 09214 | 1N4148
10015-91  [01295 | RNS5D, 90,9 KQ 1% 10044-1 | 11711 | 1N4383
10044-2 | 11711 | 1N4385
10045 07910 | 1N823
10015-104 (01295 | RNS55D, 5.62K Q 1%
10015-105 |01295 | RN55D, 6.19K Q 1% 10046-1 71450 | X201R501B
10015-106 (01295 | RNS5D . 6.81K Q 1% 10046-2 | 71450 | X201R203B
10015-108 |01295 | RN55D, 191K Q 1% 10046-3 71450 | X201R503B
10015110 01295 | RN55D, 3.01K Q 1% 10046-4 71450 | X20IR5028
10015-113  |01295 | RNS5D, 75.0 Q 1% 10046-5 | 71450 | X201R2028
10015-120 (01295 | RNS5D, 69.8K Q 1% 10046-6 | 71450 | X201R201B
10015-128 [01295 RN55D, 43.2 Q 1% 10046-7 71450 X201R102B
10015-129 01295 | RN5SD, 53.6 Q 1% 10046-8 | 71450 | X201R1038
10015-132 01295 | RNSSD | 825 Q 1% 10046-9 | 71450 | X201R101B
10015-133  |01295 | RN55D, 49,9K Q 1% 10046-10 | 71450 | X201R1048
10015-137 (01205 | RNSSD, 39.2 © 1% 10046-11 | 71450 | X201R2548
10015-139 01295 | RN55D . 133 Q 1% 10046-13 | 71450 | X201R1058
10015-141 (01295 | RN55D, 316K © 1%
10015-145 01295 | RN55D . 127 Q 1% 10048 02660 | ‘31-221-1080
10015-146 |01295 | RNB5D | 162 Q 1%
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Model 10188

PART NO. CROSS REFERENCE

PART NO. CROSS REFERENCE

= MFGR. o MFGR.

PART NO. | CODE MFGR., PART NO., PART NO. | CODE MFGR., PART NO,
10050~ 1 02660 225-21513-101 10787 -1 56289 196D475X0035JA 1
10054-1 74970 105752 10787 -2 12954 D 12GSB20M
10054-2 74970 105753 10787-3 12954 D27GSB15M
10054-3 74970 105760 10787 -4 12954 D&8GSC15M

10787 -5 56289 196D 105X0035HA 1

10057 09353 7201 P3 10787 -6 12954 D2R7GSA 15M

10787-8 56289 196D 474X0035HA |
10787-10  |56289 196D 107X0020MA3

10058 82389 #913
10064-2 75915 312,500
10095-3 71450 Series 45, 1,5 KQ

108031 94144 DS70-1BD-2G
10804-1 94144 DS70B-3-2G
10133-3 00456 Type CN, NPO 1,0pF 10811-1 28821 10811-1
10811-2 28821 10811-2
10811-3 28821 10811-3
10140-1 74970 105852 10811-4 28821 108 11-4
10140-2 74970 105857 10818-1 72982 2443-000 1000pF 20%
01%0-2 7699 105833 10896 02735 3N138
10142-4 01121 CB2265 10978-1 00779 | 583527-1
10978-2 00779 583529-1

10182 02114 56-59065/38
10206 07263 2N3053 11104 28821 11104
10209 90634 51RD21 11116 02735 CA3030

11118 02735 CA3039
10325 28821 10325 11119 07263 2N4250
10339 07263 2N4360
10398 07263 PN4917

11230 07263 U5B7710393
10416 28821 | 10416 11270-3 01295 SN7420N
10450 76854 | 399163-184 11270-24  |01295 SN7412 1N
10501-3 18235 | 1.84KQ 1%, 538 11345 28480 HPA 2900
10585-2 56289 | CA28B102F331J
10585-3 56289 | CA28B102G471)
10585-5 56289 | CA28BI02F331J) 11432 27014 FM3955
10630-1 72982 | 538-011A-2-8 11433 02735 2N3440
10631-1 72982 | 538-011-89A 11434 04713 1N5274B
10631-2 99800 1025-50
10631-3 99800 1025-12 11485-13 14298 REA C-2, 63,00K Q 1%
10631-15 | 99800 1025-36
10677 -2 84171 DM 15F221J-500V-4CR
10677 -3 84171 DM 19F252J-500V-4CR
106777 84171 DM 15E680J-500V-4CR 11499-1 71450 340PC 1028
10677-16 | 84171 DM 15F430J-500V-4CR 11501-2 72982 8131-050-651-104M
10725-4 22045 J110, 17,555K Q0,05% 11504 28821 11504
10725-5 22045 J110, 142,20K Q0,05% 11507 01295 TIS 97
10725-7 22045 J110,158.00K Q0.05%
10725-8 22045 J110, 15.80K Q0.05% 11518-1 14298 Style CE 1/8

11536 28821 11536

11539 07263 U5B7741393
10769 04713 MC1709CG
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Model 10188

PART NO. CROSS REFERENCE

PART NO. CROSS REFERENCE

o MFGR., = MFGR.

PARP MO oo MFGR. PART NO. SABE | COhE MFGR. PART NO.
11683 28821 | 11683 12449-56 14298 EE 1/8 C2, 3.986 KQO. 1%
11688=1 | 71450 | B-185-HT-104-B
11689 24931 | 28JR106-6
e 1A A 12497-1  |28821 | 12497-1
11695-16 | 22045 | 1110 4.958K .01%

11695-17 | 22045 | 1110 9.945K .01% "
11695-18 | 22045 | 1110 19.935K .01% aon 17es8 i
NP e - 12647 28821 12647
N711-2 | 73138 |  Series 66 W, 100 KQ
Lie il g 13267-1 (31223 | MPO300-15-DS-4
11856 71400 | Type HMB 13300-2  |71450 37571038
13200-3 (71430 37312038
13417 28480 5082-7650
13418 28480 5082-7652
13457 76541 5152
12021 28821 | 12021 13470-1 | 01295 | SN74LSOON
12024 72982 | 1202-052 13470-4 | 01295 | SN74LS04N
12025-1 | 72982 | Type 669-013, 24 pF 13470-6 | 01295 | SN74LSI1ON
12025-2 | 72982 | Type 660-013, 56 pF 13470-9 | 01295 | SN74LS27N
12026 28821 | 12026 13470-12 | 01295 | SN74LS42N
12027 28821 | 12027 13470-13 | 01295 | SN74LS74N
13470-15 | 01295 | SN74LS90N
13470-16 | 01295 | SN74LS107N
13470-19 | 01295 | SN74L5247N
:g:;; gggg: :g:a‘; 13471 27014 LM324
R 22 aake 13473-1 01295 SN74S260N
12159 02735 2N4427 13479-1 27014 LM340
12163-2 | 28821 12163-2
12166 28821 12166 13492 05245 6J1
13534 04713 2N2221
12205 28821 12205 13550 76541 5353
12248 007791  85865-3 13687 28480 HPA5082-3188
13689 28821 13689
13793 28821 13793
m |
12395 27014  LM3024
12449-21 | 14298|  EE 1/8 €2, 10.00 KQO.1%
12449-32 | 14298|  EE 1/8 C2. 1.250 KQO. 1%
12449-33 | 14298| EE 1/8 C2, 100.0KQ 0.1%
12449-37 | 14298|  EE 1/8 C2, 20.000 KQO. 1%
12449-46 | 14298| EE 1/8 C2, 416.7 Q0.1%
12449-51 14298 EE 1/8 C2, 2,000 KQ0, 1%
12449-52 | 14298|  EE 1/8 C2, 39.9 KQO. 1%
12449-53 | 14298|  EE 1/8 C2. 50.00 KQO. 1%
12449-54 | 14298| EE 1/8 C2. 1.333 KQO. 1%
12449-55 | 14298| EE 1/8 C2. 4.000 KQO. 1%




The following five-digit code numbers are listed
in numerical sequence along with the manufacturer's
name and address to which the code has been assigned,

00303

00656

00779

01002

01121

01295

01961

02114

02660

02735

04062

04713

07263

07910

09214

09353

11711

Model 10188

FEDERAL SUPPLY CODE FOR MANUFACTURERS

Shelly Associates Inc.
El Segundo, California,

Aerovox Corp.
New Bedford , Massachusetts

AMP Ine,
Harrisburg , Pennsylvania

General Electric Co,
Capacitor Dept,
Hudson Falls, New York

Allen-Bradley Co,
Milwaukee, Wisconsin

Texas Instruments, Inc,
Semiconductor Components Div.,
Dallas, Texas

Pulse Engineering Inc.
Santa Clara, California

Ferroxcube Corp. of America
Saugerties, New York

Amphenol~Borg Elect, Corp.
Broadview, lllinois

Radie Corp. of America
Semiconductor and Materials Div,
Somerville, New Jersey

Elmenco Products Co.
New York, N.Y.

Motorola, Inc.
Semiconductor Products Div,
Phoenix, Arizona

Fairchild Camera and Inst, Corp,
Semiconductor Div,
Mountain View, California

Continental Device Corp.
Hawthome, California

General Electric Co.
Semiconductor Products Dept,
Auburn, New York

C and K Components Inc.
Newton, Massachusetts

General Instruments Inc,
Semiconducter Div,
Newark, New Jersey

The Federal Supply Code has been taken from Cata~
loging Handbook H 4-2, Code to Name,

12674

12954

14298

18324

24931

25088

27014

27556

28480

28821

56289

71034

70903

71400

71450

72982

73138

Syncro Corp,
Hicksville, Ohio

Dickson Electronics Corp.
Scottsdale, Arizona

American Components, Inc,
Conshchocken, Pennsylvania

Signetics Corp,
Sunnyvale, Calif,

Speciality Connector Co, Inc,
Indianapelis, Indiana

Siemens America Corp,
Iselin, New Jersey

National Semiconductor Corp.
Santa Clara, Califernia

IMB Electronic Products
Santa Fe Springs, California

Hewlett-Packard Co,
Pale Alto, California

Pacific Measurements Inc.
Sunnyvale, Califomia

Sprague Electric Co,
North Adams, Massachusetts

Bliley Electric Co,
Erie, Pa.

Belden Mfg, Co.
Chicago, Illinois

Bussman Mfg.
Div. of MeGraw=Edisen Co,
St. Louis, Missouri

CTS Corp.
Elkhart, Indiana

Erie Tech, Products Inc.
Erie, Pennsylvania

Beckman Instruments Inc,

Helipot Division
Fullerton, California
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SIVIQUC! IViIOD

74970

75915

76854

76493

76541

79727

82389

83594

07126

16170

17856

19447

22045

22526

31918

32284

71590

7-52

E, F. Johnson Co,

Waseca, Minnesota

Littlefuse Inc.
Des Plaines, Illinois

Cak Mfg. Co.
Crystal Lake, 1llinois

J. W. Miller Company
Compton, Calif,

Meonsante Commercial Products Co.,
Cupertino, Calif,

Continental-Wirt Electronics Corp,
Philadelphia, Pa,

Switchecraft Inc,
Chicago, Illinois

Burroughs Corp.
Electronic Components Div.
Plainfield, New Jersey

84171

90634

91418

91637

91929

94144

99800

Arco Electronics Inc,
Great Neck, New York

Gulton Industries Ine,
Metuchen, New Jersey

Radio Materials Co,
Chicago, lllinois

Dale Electronics Inc.
Columbus, Nebraska

Honeywell Inc.
Microswitch Div,
Freeport , Illinois

Raytheon Co,
Components Div,
Quincy, Massachusetts

Delavan Electronics Corp,
East Aurora, New York,

ADDITIONAL FEDERAL SUPPLY CODE FOR MANUFACTURERS

Digitran Co,
Pasadena, Calif,

ITT Semiconductors A Division
West Palm Beach, Fla.

Teledyne System Co,
Microelectronics Div,
Los Angeles, Calif,

Siliconix
Santa Clara, Calif,

Electro=Technique Ine,
Oceanside, Calif.

Jordan Electric Co,
Van Nuys, Calif,

Berg Electronics Corp.
York Expressway
New Cumberland, Pa.

International Electro Exchange Inc.

Eden Prairie, Mn.

Rotron Manufacturing Co. Inc.
Woodstock , New York

Centralab Electronics
Milwavkee, Wisconsin

81095

81483

831846

83330

83701

91802

95146

99392

80031

31223

18235

Traid Transformer Corp.
Venice, Calif.

International Rectifier Corp,
El Segundo, Calif,

Victory Engineering Corp,
Springfield, N.J.

H.H. Smith, Inc.
Brooklyn, New York

Electronic Devices Inc,
Yonkers, New York

Industrial Devices Inc,
Edgewater, N.J,

Alco Electronics
Lawrence, Mass,

STM Corp.
Oakland, Calif.

Mepco/Electra
Morristown, N.J.
Microplastic, Inc,
Chatsworth, Calif,

KRL Electronics, Inc,
Manchester, N, H,



Model

SECTION 8
MANUAL CORRECTIONS

This section l1ists the corrections that must be incor- for a particular instrument. When correcting this
porated in this manual to make it correspond to a par- manual start with the corrections corresponding to the
ticular instrument, The serial number of each instru- Code No. on the instrument. If a particular component
ment is prefixed by a code mumber. This code number has been changed more than one time, make only the
is used to identify the applicable manual corrections first change encountered,
CODE M SECTION OF
NO. . CORRECTIONS PART NO. MANUAL
AFFECTED
22 None
23 On page 7-3, change F1 as follows 7
FROM: Fuse, 3AG, 0.5A, 250V 10064-2
TO: Fuse, Slo-Blo, 3AG, 1.0A 250V 10064-9
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Option 05

SECTION A

SUPPLEMENTARY DATA

A.1 INTERFACE BUS FOR OUTPUT OF DATA AND
INPUT OF DELAY SETTING AND TRIGGER, AC-
CORDING TO |EEE STD 488-1975

This instrument is equipped with interface circuits to
permit it to exchange information with other equip-

ment using a data bus according to the specifications
in the |EEE STD 488-1975 * (IEEE BUS).

There are two functions that can be programmed re-
motely from the bus. If so selected, the TRIGGER
DELAY control can be disabled and the amount of
trigger delay controlled from the bus, There is o
trigger output on the rear panel which supplies a trig=
ger at the time when the bus sends a "device trigger"
command. A short length of cable with BNC connec-
tors 1s used to connect this output to either the TRIG-
GER INPUT or the RESET TRIGGER INPUT, In this
way, the instrument can be told to take a reading or
made sensitive to trigger (when RESET TRIGGER is
connected to the TRIGGER OUTPUT) so that it will

take a reading when the next internal or external trig-

ger is generated.

After the display has digitized the reading, it issues a
"Service Request" on the bus. As soon as the control-
ler responds and permits the Model 1018B access to the
bus as a "talker", it will output the digits displayed
and a code indicating the range it is set to, This pro-
cess can be very rapid so that up to 500 readings can
be transmitted per second,

A.2 Model 10188, OPTION 05 PERFORMANCE
SPECIFICATIONS

The instrument will meet the specifications called for
in the IEEE Specification 488-1975, Details of the
implementation of this are described in Section AL,
on page A-3, The code used is the American Standard
Code for Information Interchange (ASCII),

* The Institute of Electrical and Electronics Engi=
neers, Inc., |IEEE Standard Digital Interface for
Programmable Instrumentation (April 4, 1975).

TABLE A-1

PERFORMANCE SPECIFICATIONS

Programmed Functions:

Trigger (or Trigger Reset), Trigger
Delay, Trigger Delay Range

Programming Message:

Data Qutput:

OQutput Message:

Display Rate:

INTERFACE TIMING
Source handshake settling time
allowed, (Time between placing
multiline message on bus and DAV
becoming true):

Acceptor handshake accept time,
(Time between DAV becoming
true and NDAC being sent false):

Trigger Delay Accuracy:

"GET" or "?" for Trigger, Four ASC11 bytes for delay
control, See "Operation", Section A.4, page A2, A-3,

Digital Display Data
and Range.

"4 or "=" followed by four digits, followed by

" v followed by a digit "0" through "3" (range),
followed by Carriage Return and Line Feed. See
"Operation", SectionA.4, page A-2,

5 second retrigger has been removed.

Approximately, 2.5 ps at least 2.0 ps
guaranteed,

Approximately 10 ps,

100 ps range; 2% of full scale,
10 ps range; + 1 s,

1499-15069 105-80|
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Option 05

A.3 MODIFICATION

The following assemblies have been added to the
Model 1018B under this option:

PART NO. DESCRIPTION

13572 Chassis Assembly

13363 IEEE Bus -Data Input PCB Assembly

13366 IEEE Bus = Multiplexer PCB Assembly
13506 Auxiliory Power Supply PCB Assembly
14091 Programmable Delay Trigger PCB Assembly

A switch has been added to the front panel to allow the
front panel TRIGGER DELAY control range to be se-
lected to be either the delay indicated (X!) or one-
tenth of it (X0,1).

A4 OPERATION

The instrument may be programmed and its data col~-
lected by a variety of controllers commercially avail-
able. The instrument accepts programming information
after it has been addressed as a listener, Figure A-1,
shows the switch array used to select a listen address
for the instrument, To set a logical “1" for an ad-
dress bit, the corresponding switch must be set to
"open"; if closed, @ "0" will be set, Similarly, the
instrument transmits information after it has been ad-
dressed as o talker. Figure A-2, shows the talk ad-
dress switch; it is set the same way as the listen ad-
dress switch,

Under certain circumstances, it may be required to
have the instrument permanently addressed as a talker;
in this case, the "talk only" switch should be set
open. This would be the case if the Model 10188 were
just outputing data to a printer using the bus, for
example, The "talk only " switch is located on the
talk address switch array. In addition, it is optienal
whether the service request feature is to be used, If
the service request feature is desired, SRQ Enable
should be set. This switch is on the listen address
switch array and is closed for SRQ Enable.

SRQ Enable l:m[]-’
s wss | SO,
4 L0 s
Low < 3 LIS High
2 (]
1 LSB (I
FIGURE A-1

Access to these switches may be obtained by removing
the five screws holding the top cover on the instrument
and lifting the cover off, They are located on the
board behind the digital display,

The programming of the delay setting is accomplished
by sending the "remote enable" message, addressing
the Model 10188 as a listener and sending the delay
programming ASCI| characters on the bus. The first
character sets the range ( either 0 to 9,99 ps or O to
99.9 ps); the remaining three characters program the
digits, The first character should be "<¢" to program
theO to 9,92 ps range or " >" to program the 0 to 99,9
ps range. Thus, the sequence ">316" will cause the
delay to be set for 31.6 ps and the sequence "<254"
will cause the delay to be set for 2,54 s, For more
detail, see Section A5,

When the instrument has data ready, it will indicate
this to the controller by setting SRQ (service request).
The controller will normally conduct a serial poll to
determine which instrument requires access to the bus
as a talker, Alternatively, SRQ can be disabled and
the controller can address the Model 10188B as a talker
as part of a program step when data should be expect-
ed. In either case, after the instrument has been
addressed as a talker, and it has data ready, it will
output the data according to bus protocol, The first data
character will be @ "+" or "=" sign, The next four
characters will be the displayed numbers, A comma,
"M, will follow the numbers to separate them from the
range data, which will be the number "0", "1", "2",
or "3", A carrriage return "CR" followed by a line
feed "LF" will then be sent to terminate the data string,
The range numbers should be interpreted as follows:

RANG E DATA FORMAT
0 SNNN.N dBm
1 SNNN.N pw
2 SNNL.NN mW
3 SNLNNN mW

Thus, if the sequence, "-0147 ,0", is received, that

Talk Onl
_M alk Only
Z MSB 5
g 4
.‘=::=!O 3 High
t—— ] 2
LSB 1
FIGURE A-2



would be interpreted to be "~14,7 dBm" with the lead-
ing zero ignored, Another example: "+1257,3" would
be interpreted to be "1,257 mW", ignoring the sign,
which is always plus for the linear ranges.

In order for the range data to have meaning, the Mod-~
el 10188 should always be used in the DIRECT mode.
Any correction of the reading for the use of attenuators
or couplers should be done by the controller's program,
Furthermore, you should use the dBm mode whenever
possible as there is then no requirement to change ran=
ges in order to maximize the resolution of the instru -
ment, |t is often easy to program the controller to
convert the readings in dBm to linear equivalents if
the data output is desired in that form, thereby pro-
viding linear data without requiring the operator to
select the correct linear range.

When the Model 10188 is addressed as a listener and
the interface message "GET" (group execute trigger)
is sent, a pulse appears on the rear panel Trigger
Output connector, If desired, this pulse can be used
either to trigger the instrument to immediately take
a reading or to "arm" it so that the next external or
internal trigger will cause it to read. To trigger it
directly, connect the Trigger Output pulse to the
Trigger Input connector using a short BNC cable, If
you want to merely arm the 10188, connect the Trig=
ger Output fo the Reset Trigger Input. In most cases,
the 1018B will be armed from the bus and triggered
directly from the pulse waveform, This mode of
operation guarantees that the proper delay will occur
between the leading edge of the pulse and the samp-
ling point, independent of the bus timing, yet still
allows the system controller to select the pulse to be
measured,

If it is not desired to control the trigger delay from
the bus, local control can be maintained by several
techniques: (1) Do not address the 10188 as a listen-
er and give it programming words, (2) Address it os
a listener and send the GTL (go to local) command.
(3) Send REN (remote emable) false on the bus.

A.5 DESCRIPTION OF IMPLEMENTATION OF THE
IEEE STD 488-1975 FOR PM MODEL 10188

The interface bus is the implementation of & sub group
of IEE Standard Digital Interface for Programmable
Instrumentation (STD 488-1975),* The information is
transmitted in byte serial, bit parallel form through the
8 bit, bidirectional data bus (D1 01-D1 08), The
drivers are open collector TTL gates and the receivers
are Schmitt TTL gates, The communication process is
handled through the three lines of a hand shaking con-
trol bus (DAV, NDAC, NRFD). This permits asyn-
chronous communication between the instrument and
external devices. The five interface signal lines,
(ATN, IFC, SRQ, REN, EOI) are used to manage an
orderly flow of information between the devices. The
logical "0" states corresponds to 2.4V (TTL high state)
and logical "1" states corresponds to 0,8V (TTL low
state),

Model 1018B
Option 05

The interface functions implemented in this instrument
are as follows:

I.  Source Handshake (SH) Function
2, Acceptor Handshake (AH) Function
3. Talker (T) Funetion

a) Basic Talker

b) Serial Poll

¢) Talk Only Mode

4. Listen (L) Function
a) Basic Listener

5. Service Request (SR) Function
a) Basic SR
b) SRQ Disabled
. Device Trigger (DT) Function
. Interface Clear (IFC) Funetion
. Attention (ATN) - Signal
. Programmable Trigger Delay (PTD)

0 0~ O~

SH FUNCTION

The SH interface function provides the instrument with
the capability to guarantee the proper transfer multi-
line data, This function controls the initiation of,
and termination of, the transfer of a multiline message
byte, independent of ATN signal. When new data has
been placed on the |/O bus. The data available sig-
nal (DAV) waits 2 ps before becoming true, and it be-
comes false again when the data accepted signal
(NDAC) becomes true.

AH FUNCTION

The AH interface function provides the instrument with
the capability to guarantee proper reception of remote
multiline messages. This function may delay either

the initiation of, or termination of, a multiline mes-
sage transfer until it is prepared to continue with trans-
fer process. In this instrument, the data accepted
signal (NDAC) is sent 7 ps after DAV becomes true and
ready for data signal (NRFD) Is sent immediately after
DAV becomes false.

TALKER FUNCTION

The T interface function provides the instrument with
the capability to send data and status information over
the interface to other devices. This can happen only
when the T interface function is addressed to talk or
when the "Talk Only" switch is opened, The instru=
ment is addressed as talker when attention is true and
the talk address (TAD) instruction contains the address
matching the instrument's talker address in the last five
least significant bits, The talker address can be speci-
fied on the instrument by setting the appropriate talker
address selector switches (A12 52), By pushing the
proper switch to "open", that bit is set to "1", There
can only be one device talking at any time. When the
controller selects another device as the talker, the

* The Institute of Electrical and Electronics Engi-

neers, Inc., IEEE Standard Digital Interface for
Programmable Instrumentation (April 4, 1975).

A=3
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present talking device loses its talking privilege.

Also, the IFC signal will cause this instrument to be
unaddressed as a talker, Suppose the talker address
selector is set to 00110, Then as the controller sets
ATN =1 and sends the byte "X1000110" on the data
bus, the instrument will start sending out data on the
data bus whenever ATN is set to 0. The data bytes

are in ASCI| code, and they are formatted as illustrated
in Table A-2,

The data stream is sent by the currently enabled talker
to all currently enabled listeners, Bytes may be sent
until the controller again set ATN to 1, otherwise the
interface will send an interrupt message EOI = 1 and
output ASCII "NULL" on data bus after the CR and LF,
DAV will never become true again until the next "new
data ready" initiates the sending of the next data
block. The serial poll function will be discussed later
under the Service Request section. When "talk only"
switch is closed, the user has to make sure that no
other devices are addressed as talkers, or else data
would be sent from more than one device on the data
bus whenever ATN becomes 0, The serial poll proce-
dure will be discussed later on page A.5.

LISTENER FUNCTION

The L interface function provides the instrument with

the capability to receive data over the interface from
other devices. This can happen only when the L inter~
face function is addressed to listen, There can be more
than one device addressed as listener. The Unlisten
(UNL) instruction will cause every device on the inter-
face lines to be unaddressed as a listener, Also IFC
signal will cause this instrument to be unaddressed as

a listener.

Suppose the listen address selector is set to 00011,
Then as the controller sets ATN = 1 and sends the
byte X0100011 on the data bus, the instrument will
respond by listening to the data bus,

There are three ways that the Listener Function can be
utilized. The first two types of messages can be Used to
trigger the instrument, |If it is desired to trigger the
instrument as part of a group of instruments addressed

as listeners, the Group Execute Trigger command (GET)
should be used; see under "Device Trigger Function"
below. The format of Table A3 shows how to do this.
Note that when a command is sent, Attention (ATN)

is sent true, Alternatively, if only the Model 10188

is ta be friggered, in addition to the GET command

the Instrument can be triggered by sending the data
byte correspanding to the ASCII "?", With some
types of controllers it is easier to send a data byte

than a command. The third type of message that can

Controller Funetions Opcode/Dote  EOI Dos D07 DO

Tolk/Listen ATN
T 1 (TAD)S 0 X 1 0
L 0 (X XXX)

2 s have possed since néw dato become ovailable

0 0 0 1

L 0 (DAB)1 0 0 0 1
L 0 (DAB)2 0 0 0 1
L 0 (DAB)3 0 0 0 1
L 0 (DAR)4 0 0 0 1
L 0 (DAB)S 0 0 0 1
L 0 (DAB)& 0 0 0 1
L 0 {DAB)7 0 0 0 I
L 0 (DAB)S 0 0
L 0 (DAB)9 0 0
L 0 (DAB)10 | 0

pos D04 DO3 DO2 DO Comment
0 0 1 0 1 The correct device select
address in opeode enables
the instrument to send data
as soon as ATN becomes 0,
0 1 0 1 1 + Sign/
0 1 1 - Sign
1 0 0 D D = | when display is over
range (ie.> 9.99)
-
1 D‘ D3 02 D1 107 digit dotu; D‘, DB' 02
1 D 03 02 D' 10! digit data) D, corresponds
4 ) to BCD number
1 D, Dy D, D 10% digit data) of appropriate
digit.
0 1 1 0 0 Delimitor (,)
1 0 0 D2 D1 Range:
02 Dl =00 == dB mode (xxx,x)
02 D1 =01 == linear mode (xxx.x)
D2 = 10 == linear mode (xx,xx)
Dy Dy = 11 == linear mode (., %xx)
1 1 0 1 Corrioge Return
1 0 | Line Feed
0 0 (o] End of data, DAV is set to false
until new data signal indicares
it is ready again.

TABLE A-2 DATA BYTE FORMAT
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Controller Functions Opecode/Data D08 D07 D06 DO5 D04 DO3 D02 DOI Comments
Talk/Listen  ATN

T 1 UNL X 0 1 1 1 1 1 1 Inhibit all current listeners
(Can be omitted if not required)

T 1 (LAD)3 X 0 1 0 0 0 ] 1 Each select address in opcode
sent from the controller enables

B ! (LAD)n X o ' " AS 4 A3 Az Al , aspecified device to receive

n future data bytes, Mare than
one address moy be sent if
multiple listeners are desired,

T 1 GET X 0 0 0 1 0 0 0 Devices that are current
listeners will generate o trigger
pu|sl.

T 1 UNL X 0 1 1 1 1 1 1 Unlisten

TABLE A-3 TYPICAL TRIGGER SEQUENCE
that can be sent is programming information to the pro- EITHER GET OR "?"
grammable delay circuit. This is described below under ( m— ).
"Programmable Trigger Delay (PTD) Functions" and SERVICE REQUEST FUNCTION
Table A-5,
WARNING The SR interface function provides the instrument with
the capability to asynchronously request service from
THE PROGRAMMABLE DELAY CIRCUITS REQUIRE the controller in charge of the interface. It sends out
100 pS TO SETTLE, BE SURE THAT YOUR PROGRAM a SRQ message (interrupt) whenever the instrument is
ALLOWS AT LEAST THIS LONG BETWEEN PROGRAM-  not addressed as a talker and new data is ready from
MING THE DELAY AND SENDING A TRIGGER the instrument. The controller then enables Serial
Controller Functions Opeode/Date  SRQ D08 D07 D06 DO5S DO4 DO3  DO2 DOl Comments
Talk/Listen  ATN
T 1 UNL 1 X 0 1 1 i 1 | 1 Prevents other devices from

listening to status byte later.

T 1 SPE 1 X 0 0 1 1 0 0 0 Put interfoce into serial poll
made during which all devices
send status insteod of dato when
enabled.

T 1 (TAD)n 1 X 1 0 A 9 A Enables o specific device with

v d address "n" to send status.

i Devices should be sequentially

enabled.

L 0 (SBN) 1 X 0 0 0 0 0 0 0 Status byte sent by enabled
device, |f (SBN) was sent the
controller should repeat the
loop for next device address.
If (SBA) was sent, the enabled
device is identified os having
sent RGS message over the
interfoce and device will
remove SRQ),

T 1 SPD 0 X 0 0 1 1 0 0 | Remove the interface from
serial poll mede.

>
>
>
>

T 1 {LAD)n 0 X D 1 A 2 1 Address Listener to receive data.

B
w

x 54
P

L 0 (DAB) 0 X 0 0 0 1 Data bytes sent by currently
enabled talker (the one that
L 0 ====gtc. - - - - - ote. = - - sent SRQ) to all currently

enabled listeners.

TABLE A-4 TYPICAL SERIAL POLL SEQUENCE
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Poll Mode and starts polling every device connected

to it. The instrument will send the affirmative poll
response bit (bit 7) of the status byte when it is polled,
so that the SRQ message can be removed from the inter-
face and the controller can service the device that was
interrupting it. When it is desired that the controller
not be interrupted by this instrument, the "SRQ enable"
switch A1251 can be opened so that no SRQ message
can be sent by the instrument,

The format in Table A-4 illustrates the serial poll
process,

DEVICE TRIGGER FUNCTION

The DT interface function provides the instrument with
the capability to have its basic operation started ei-
ther individually or as part of a group of devices.
When the instrument is addressed as a listener, the
GET message sent by the controller to the interface
will provide a TTL positive pulse of 7 ps duration at
the BNC connector at back panel; this signal can then
then be used for the TRIGGER INPUT or RESET TRIG -
GER INPUT of the 1018B. Both trigger inputs are du~-
plicated at the back panel, so depending on the sy-
stem configuration of the user, either one of them can
be connected by a short coaxial cable to the trigger
output of the interface. Refer to the section on Lis-
tener Function for details of interface sequence,

INTERFACE CLEAR SIGNAL

IFC interface signal is used to place the interface

system in a known quiescent state. In this instrument,
the IFC signal or Power On generate CLR (clear) sig-
nal that is used to reset instrument as a non talker

and non listener, reset the serial poll mode and SRQ
message,

ATTENTION SIGNAL

ATN interface signal is used to specify how data bus
D10 is to be interpreted. ATN =0 means data bus is
used to transfer data or status bytes. ATN = 1 means
the data bus is used to transfer commands,

PROGRAMMABLE TRIGGER DELAY (PTD)
FUNCTIONS

The PTD function provides the instrument with the
capability to have its trigger delay set either

by the IEEE interface bus, or the front panel control.
This allows the instrument to sample the RF power
pulse waveform at any particular point after a trigger
occurs, There are 2 range selections available for the
trigger delay; the x1 multiplier sets the delay be-
tween 0-99,9 p sec, in 0.1 p sec. and the x0.1
multiplier sets the delay between 0-9.99 p sec. in
0.01 p sec. step.

The selection of the remote or local trigger delay con-
trol is mode through the use of the REN interface sig-
nal lines in conjunction with the listen function, des-
scribed before, In the local mode, the delay is con-
trolled by the ten turndigital knob at the front panel
and by the range multiplier switch at the front panel.

Controller Functions Opcode/Data  REN D08 D07 DO0&

Talk/Listen ATN
T 1 UNT 0 X 1 0
T | UNL 0 X 0 1
T ! (LAD)2 1 X 0 1
T 0 {DAB)1 ! X 0
T 0 (DAB)2 1 X 0 1
T 0 (DAB)3 1 X 0 1
T 0 (DAB)4 1 X 0 1
T 1 UNL 1 X 0 1
T 1 (TADN 1 X 1 0
L 0 (DAB)1 1 X 0 1

Do5 D04 D03 D02 DO) Comments

1 1 1 ] 1 Disoble the talker so it won't
interfere with contraller in
setting the delay,

1 1 1 1 1 Disable all current listener
Set the instrument to be o

0 0 0 ! v listener (ossume the listener
addr, switch wos set to 2) & set
remote contral enoble,

1 Rd R2 Rz R} Set range multiplier

1 D, by D, Dl Set maost significant digit

1 D‘ 03 02 Dl Set middle digit

1 D, L, D, D, Set least significant digit

1 1 ] 1 1 Unlisten

0 0 0 0 1 Set the instrument to be atalker

(assume the talker oddr, switch
was set to 1)

The dota is read after the present
trigger deloy.

TABLE A-5 TRIGGER DELAY CONTROL SEQUENCE

A-b



On the other hand, the delay in the remote-controlled
state is completely set by a sequence of 4 ASC11 bytes

sent through the bus. The first byte controls the se-
lection of multiplier, the 2nd, 3rd, and 4th bytes are
the 3 digit-numbers of the delay control, The 2nd
byte corresponds to the most significant digit and 4th
byte corresponds to the least significant digit. The
range select code for the x1 multiplier is the ASC11
symbal "> " . The range select code for the x0.1
multiplier is the ASC11 symbol "<", Selecting the
range sets the delay to . REN must be sent true
during the whole remote programming period.

Model 10188
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In programming the delay, if extra bytes are trans-
mitted, the last four set the delay, The format in
Table A-5 illustrates how the trigger delay function
is programmed. There are 2 ways of returning the
instrument to the local mode of setting the trigger
delay; ifall the devices connected to the bus are
to return to the local control, simply reset REN =0,
If there are only certain devices that are to return
to the local controls, only these devices should be
enabled as the listeners before sending the GTL (go
to local) control message. The format in Table A-6
illustrates this process.

Controller Functions Opcode/Data REN D08 D07 DO0é

Talk/Listen  ATN

T 1 UNL 1 X 0
¥ 1 (LAD)2 1 X 0
T 1 GTL | X 0
T 1 UNL 1 X 0

DO5 D04 D03 D02 DOV Comments

Disable all listeners

Address the device that is 1o

° v ' © be returned to local control
as a listener
0 0 Q 1 Send the "go to lecal"

message

Disable all listeners

TABLE A-6 SEQUENCE TO RETURN DELAY CONTROL TO FRONT PANEL

A-7
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REPLACEABLE PARTS LIST

REF, LOCA- <] TOT.
DESIG. | TION VESGRIFHION PART NO. | QTY.
CHASSIS
ASSEMBLY - 13573
J501 Connector, Recept, 24 pins 13677
J502 Connector, BNC 10048
J503 Connector, P.C. 44 pins 12738-00I
S501 Switch, Toggle 10057
us0l LM34DT 134794
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REPLACEABLE PARTS LIST
REF. LOCA- ) TOT.
DESIG. | TION DESERIFTION PART NO. | QTY.
INTERFACE-DATA INPUT PC BOARD
ASSEMBLY 13363 (Refer to Fig, A=3)

Al2)l D-l Test Jack, Yellow 10140-2 7
Al2J2 A=3 Test Jack, Yellow 10140-2 Ref
Al2J3 A-3 Test Jack, Yellow 10140-2 Ref
Al2J4 E~7 Test Jack, Yellow 10140-2 Ref
Al2J5 C-2 Test Jack, Yellow 10140-2 Ref
Al2J6 C-6 Test Jack, Red 101401 |
Al2J7 c-l Test Jack, Yellow 10140-2 Ref
Al2J8 Cc-7 Test Jack, Black 10140-3 |
Al2J9 C-5 Test Jack, Yellow 10140-2 Ref
Al2R| D-l Res,, Car, Film., 3,0KQ £5%  |/4w 10013-75 15
Al2R2 D-2 Res,, Car, Film, 6,2KQ £5%  |/4W 10013-76 15
AIZR3 D-3 Res,, Car, Film, 3,0KQ £5%  |/4W 10013-75 Ref
Al2R4 D-3 Res., Car. Film, 6,2KQ £5% /4w 10013-76 Ref
AlI2R5 D-4 Res., Car, Film, 3,0KQ +5%  |/4W 10013-75 Ref
Al2R6 D-4 Res,, Car, Film, 6,2KQ 5%  |/4W 10013-76 Ref
AI2R7 D-2 Res., Car. Film, 3.0KQ +5%  |/4W 10013-75 Ref
Al2R8 D-2 Res., Car. Film. 6.2KQ £5% | /4w 10013-76 Ref
AlI2RS D-3 Res,, Car, Film, 3,0KQ +5%  |/4w 10013-75 Ref
AlI2RIO D-3 Res., Car, Film. 6.2KQ +5%  1/4w 10013-76 Ref
AlZRII D-4 Res,, Car, Film. 3.0KQ +5%  1/4w 10013-75 Ref
Al2R|2 D-4 Res., Car, Film, 6,2KQ +5%  1/4w 10013-76 Ref
AlI2RI3 D-3 Res., Car. Film., 3.0KQ +5%  1/4W 10013-75 Ref
Al2R14 D-3 Res., Car. Film, 6.2KQ +5%  |/4W 10013-76 Ref
Al2ZRI5 D-2 Res,, Car. Film. 3.0KQ +5%  |/4W 10013-75 Ref
Al2RI6 D-2 Res,, Car,Film 6.2KQ +5% | /4w 10013-76 Ref
AlIZRI7 D-2 Res., Car. Film 3.0KQ +5%  |/4W 10013-75 Ref
AlIZRI8 D-2 Res., Car. Film 6,2KQ +5%  |/4W 10013-76 Ref
Al2RI9 D-l Res,, Car, Film 3,0KQ +5%  |/4W 10013-75 Ref
Al2rR20 D-I Res, , Car, Film 6,2KQ +5%  |/4W 10013-76 Ref
AlZR2I B-2 Res,, Car, Film 3,3KQ +5%  |/4W 10013-31 2
Al2R22 C-6 Res,, Car, Film |,0KQ +5%  |/4W 10013-25 3
Al2R23 B-6 Res., Car. Film 3,3KQ +5%  |/4W 10013-31 Ref
Al2R24 C-6 Res, , Cor, Film | KQ £5% | /4w 10013-25 Ref
Al2R25 B=6 Res., Car. Film 22KQ +5% | /4W 1001341 13
Al2R26 B=6 Res., Car, Film 22KQ +5%  |/4wW 10013-41 Ref
Al2R27 B-6 Res., Car. Film 22KQ +5% | /4W 10013 -41 Ref
AlI2R28 B-5 Res., Car, Film 22KQ +5%  |/4W 10013-41 Ref
Al2R29 B-5 Res., Car, Film 22KQ +5%  |/4W 10013 -41 Ref
Al2R30 B-2 Res., Cor, Film 22KQ +5%  |/4W 1001341 Ref
AI2R3| B-4 Res,, Car. Film 22KQ +5%  |/4w 10013-41 Ref
Al2R32 B-4 Res., Car, Film 22KQ +5%  1/4W 10013-41 Ref
Al2R33 B-| Res., Car, Film 22KQ £5%  |/4w 10013 -4 Ref
Al2R34 B-3 Res., Car. Film 22KQ +5% | /4W 10013-4| Ref
AI2R35 B-2 Res., Car. Film 3.0KQ 5%  |/4W 10013-75 Ref
AIZR36 B-6 Res, , Car, Film 3.0KQ +5%  |/4W 10013-75 Ref
AlI2R37 C-6 Res., Car, Film 6.2KQ +5% | /4W 10013-76 Ref
Al2R38 B-7 Res.,, Car, Film 3.0KO +5% /4w 10013-75 Ref
Al2R39 B-7 Res., Car. Film 6.2KQ £5% | /4w 10013-76 Ref
AlZ2R40 c-l Res., Car, Film 6.2KQ +5% | /4w 10013-76 Ref
Al2R4| — Not Used | see———— i
Al2R42 D-I Res., Car. Film 10KQ £5%  |/4W 10013-37 “
AI2R43 D-4 Res., Car. Film 1.0KQ +5%  |/4W 10013~-25 Ref
Al2R44 D-2 Res,, Car. Film 3.0KQ +5% | /4W 10013-75 Ref
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REPLACEABLE PARTS LIST

-

REF. LOCA- B TOT.
DESIG. | TION PESCRIFTION PART NO. | Qry.
Al2R45 D-3 Res., Car, Film. 6.2KQ +5%  |/4W 10013-76 Ref
Al2R46 D-6 Res., Car, Film. 4,7KQ +5%  |/4W 10013-33 4
AlI2R47 D=7 Res., Car, Film. 4,7KQ +5%  |/4W 10013-33 Ref
Al2R48 E-6 Res., Cor, Film, 4,7KQ +5%  |/4W 10013-33 Ref
Al2R49 E-7 Res,, Car, Film, 4,7KQ +5% |/4W 10013-33 Ref
AI2R50 D-I Res., Car, Film, 22KQ +5% | /4W 10013 -41 Ref
Al2R5] D-I Res,, Car, Film, 22KQ £5% | /4W 10013-4| Ref
Al2R52 D-5 Res., Car. Film. 3.0KQ +5% |/4W 10013-75 Ref
AlI2R53 D-6 Res., Car, Film, 6.2KQ +5%  |/4W 10013-76 Ref
Al2R54 D-7 Res., Car. Film. 22KQ +5% | /4W 10013-41 Ref
Al2R55 5-E Res., Car, Film, I0KQ +5% | /4W 10013-37 Ref
Al2UI D-3 IC SN74LSI4N 13470-7 2
Al202 D-2 IC SN74 LSI4N 134707 Ref
Al2U3 Cc-3 IC SN74LS04N 13470-4 3
Al2U4 Cc-2 IC SN74LS04N 13470-4 Ref
Al2U5 B-2 IC SN74LS30N 13470-10 3
Al2Ué B-3 IC SN74LSI0N 134706 |
Al2U7 B-4 IC SN74L5266N 13470-22 3
Al2U8 B-4 IC SN74LS266N 13470-22 Ref
Al2U9 B-5 IC SN74LS266N 13470~22 Ref
Al2U10 B-3 IC SN74L527N 13470-9 2
Al2U11 c-6 IC SN74LS74N 13470~13 2
Al2U12 D-7 IC SN74LS04N 13470-4 Ref
Al2UI3 C-4 IC SN74LS30N 13470~10 Ref
Al2U14 B-5 IC SN74LS30N 13470=10 Ref
Al2U15 c-5 IC SN74LS27N 13470-9 Ref
Al2Ulé Cc-5 IC SN74LS74N 13470-13 Ref
Al2Ul7 D-5 IC SN74LSIZN 13470-26 |
Al2U18 D-5 IC SN74LS38N 13470=11 3
Al2U19 D-6 IC SN74LS38N 13470-11 Ref
Al2U20 c-7 IC SN74LS38N 13470-11 Ref
Al2sl C-l Switch Rocker Arms, 7 Contact Dip 13475 2
Al252 B-6 Switch Rocker Arms, 7 Contact Dip 13475 Ref
IC Sockets |4 Pin 10978-I 22
Connector Pins 10600 6l

A=l




REPLACEABLE PARTS LIST

REF. LOCA- & TOT.

DESIG. | TION DESCRIFTION PART NO. | QTY.
INTERFACE-MULTIPLEXER PC BOARD
ASSEMBLY (3366 (Refer to Fig. A~4)

Al3CI C-6 Cop., Cer,, O,lu F +80%-20% 100VDC 10000~0 |
Al3C2 c-7 Cap., Cer., 220pF +£20% 1000VDC 10000-2 |
Al3C3 B-6 Cop., Tan., 68y F 420% I5VDC 10787 -4 |
Al3C4 C6 Cap., Cer., 470pF £20% 1000VDC 10000-3 |
Al3JI D-7 Test Jack, Yellow 101402 2
Al3J2 c-7 Test Jack, Yellow 10140-2 Ref
AI3RI B-4 Res., Car, Film 3300 +5%  |/4W 10013-19 18
Al3R2 B-4 Res,, Car, Film 3300 +5% 1/4W 10013-19 Ref
AI3R3 B-4 Res., Car. Film 3300 5% |/4w [0013-19 Ref
Al3R4 B-3 Res., Car, Film 3300 +5% | /4W 10013-19 Ref
AI3RS B-4 Res., Car, Film 3300 +5% | /4W 10013-19 Ref
Al3RS B-3 Res., Car. Film 3300 +5% | /4w 1001319 Ref
Al3R7 B-3 Res., Car. Film 3300  +5% |/4W 10013-19 Ref
AI3R8 B-3 Res., Car, Film 3300  +5% |/4w 10013-19 Ref
Al3R? B=-% Res., Car. Film 3300 +5%  |/4W 10013-19 Ref
AI3RIO B-3 Res., Car. Film 3300 +5% |/4W 1001319 Ref
AlI3RII B-9 Res,, Car, Film 3300 +5% | /4W 10013-19 Ref
Al3RI2 B-9 Res, , Car, Film 3300 +5%  |/4W 10013~19 Ref
AI3RI3 B-9 Res,, Car, Film 3300 +5% /4w 1001319 Ref
AlI3RI4 B-2 Res., Car. Film 3300 +5%  |/4W 10013-19 Ref
AI3RIS B-2 Res., Car, Film 330Q  45% /4w 1001319 Ref
Al3RI6 Bl Res., Car, Film 3300 5% |/4W 10013-19 Ref
Al3RI7 C-5 Res,, Car, Film 22KQ +5% |/4W 10013 -4 18
AI3RI8 c-5 Res,, Car. Film 22KQ  +5%  1/4W 10013-41 Ref
AI3RI9 B-5 Res., Car, Film 22KQ  +5%  |/4wW 10013 -4| Ref
AI3R20 C-5 Res,, Car, Film 22KQ +5% | /4W 10013-4] Ref
AlI3R2I C-4 Res,, Car, Film 22KQ +5%  |/4wW 10013 -4 Ref
Al3R22 C-4 Res., Car, Film 22KQO 5% 1/4w 10013-41 Ref
Al3R23 C-4 Res,, Cor. Film 22KQ  +5% 1/4W 10013-4| Ref
AlI3R24 C-4 Res,, Car, Film 22KQ 5% /4w 10013-4| Ref
AlI3R25 Cc-3 Res, , Car, Film 22K +5%  |/4W 10013 -4 Ref
Al3R26 C-3 Res., Car, Film 22KQ  +5% | /4w 10013 -4 Ref
AlI3R27 C-3 Res., Car. Film 22KQ  +5%  |/4w 10013-41 Ref
Al3R28 B-3 Res., Car. Film 22KQO  +5% |/4w 10013-4| Ref
AI3R29 C-2 Res., Car. Film 22KQ  +5% |/4W 10013 -4 Ref
AI3R30 C-2 Res., Car, Film 22KQ  +5% |/4w 10013-41 Ref
AI3R3I Cc-2 Res., Gar, Film 22KQ  +5%  |/4W 10013-41 Ref
Al3R32 B-2 Res., Car, Film 22KQ  45% |/4W 10013-41 Ref
AI3R33 ——— Not Used | —
Al3R34 ——— Not Used ——
AI3R3S D-3 Res., Cor, Film IKQ +5%  |/4wW 10013-25 2
Al3R36 E-6 Res,, Car, Film 22KQ +5% | /4W 10013-4| Ref
AI3R37 E-6 Res., Car, Film 22KQ +5%  1/4W 10013-41 Ref
AlI3R38 D=6 Res., Car, Film 330KQ 5% /4w 10013=19 Ref
AI3R39 D=6 Res., Car, Film 3300 +5% | /4w 10013 -19 Ref
AlI3R40 B-& Res,, Car. Film 6.2KQ +5% /4w 10013-76 |
Al3R4| A6 Res,, Car. Film 3,0KQ 5% |/4W 10013-75 |
Al3R42 B-6 Res., Car, Film 47KQ  +5%  |/4W 1001345 I
AlI3R43 B-6 Res., Car. Film 220KQ +5% | /4w 10013-53 |
Al3R44 c-7 Res., Car. Film 6&8KQ +5% | /4W 10013-47 |
Al3R45 C-6 Res., Car, Film |.0KQ 5% |/4W 10013-25 Ref
Al3R46 C-6 Res,, Car, Film 6.8KQ 5% 1/4W 10013-35 [
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Option 05

REPLACEABLE PARTS LIST

REF, LOCA- ) TOT.
DESIG. | TION DESCRIFTION PART NO. | QTY.
Al3UI B-4 IC  SN7404N 11270-2 3
Al3U2 B-3 IC  SN7404N 11270-~2 Ref
Al3U3 B-2 IC SN7404N 11270-2 Ref
Al3U4 B-5 IC MCTé 13476 7
Al3U5 C-5 IC MCTé 13476 Ref
Al3Ué B-4 IC HCPL-2530 13644 2
Al3U7 C-4 IC HCPL-2530 13644 Ref
Al3us B-3 IC MCTé 13476 Ref
Al3U9 Cc-3 IC MCTé 13476 Ref
Al3UI0 B-2 IC MCTé 13476 Ref
Al3UII c-2 IC MCTé 13476 Ref
Al3UI2 D-6 IC SN74LSP0N 13470-15 |
AlI3UI3 D=5 IC SN74LS42N 13470-12 |
Al3Ul4 D-2 IC SN74LS08N 13470-5 |
Al3Ul5 E-5 IC SIN74LSOIN 13470-2 |
Al3UI16 D-3 IC SN74L5257N 13470-20 4
Al3Ul7 D-4 IC SN74LS257N 1347020 Ref
Al3UI8 D-4 IC SN74LS257N 13470-20 Ref
Al3UI9 D-6 IC SN74LSI4N 13470-7 |
Al3U20 B-5 IC SN74LS02N 13470-3 |
Al3uz2l D-2 IC SN74L5257N 13470-20 Ref
Al3U22 E-6 IC MCTé 13476 Ref
Al3U23 B-5 IC SN74LSO0N 13470-| 2
Al2U24 C-6 IC SN74LS74N 13470-13 |
Al3U25 C-6 IC SN74L522IN 1347018 |
Al3U26 B-6 IC  SN74LS00N 13470~ Ref
IC Sockets |4 Pins 10978-| [
IC Sockets |6 Pins 10978-2 ]
Connector Pins 10600 49
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Option 05
REPLACEABLE PARTS LIST
REF. LOCA- & TOT.
DESIG. | TION DRSCHIETION PART NO. | QTY.
AUXILIARY 45V POWER SUPPLY 13506
(Refer Fig. A=5)
Al4CI D&E-3 | Cap, Electrolytic  400u F 15vDC 10003-3 |
Al4C2 c-2 Cop, Tantalum 100 F  20VDC 1078710 |
Al4CRI E-2 Bridge Rectifier EDI PE-IO 12409 |
Pin, Connector 10600 7
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Option 05
l REPLACEABLE PARTS LIST
REF. LOCA- B TOT.
! DESIG. | TION RERCRIFTION PART NO. | Qrv.
PROGRAMMARBLE DELAY PC BOARD
ASSEMBLY 14091 (Refer to Fig, A-é)
H Al5CI D=6 Cap., Cer., O.F +80%-20% 100V 0000=10 4
Al5C2 c-l Cap., Cer., O.luF +80%-20% 100V 10000-10 Ref
AI5C3 D-3 Cap., Cer., .00l F £20% 1000V 100004 2
q Al5C4 A-9 Cap., Cer., .00l F £20% 000V 10000-4 Ref
Al5SCh B-8 Cap., Cer,, .OluF +20% 100V 1000011 2
Al5C6 B-9 Cap., Cer., .OluF +20% |00V 10000-11 Ref
q Al5C7 D-9 Cap., Mylar .00474 F 0% 200V 10007-3 |
' Al5C8 E-9 Cap., Mylar .0I54 F 0% 200V 10007~ 13 |
Al5C9 D-9 Cap., Cer., 470pF £20% 1000V 10000-3 |
Al5CIO D-9 Cap., Mylar .0022u F 0% 200V 10007 -2 I
q Al5CII c-7 Cap., Cer., O.lpF +80%=20% 200V 10000-10 Ref
Al5CI2 A=l Cap., Cer., O.luF +80% ~20% 200V 10000-10 Ref
AISCRI B-6 Diode, IN4148 10043 12
[I AlI5CR2 -— NotUsed | ee==—— -
| AI5SCR3 —— Not Used | e=ea- -
Al5CR4 B-9 Diode, Zener IN823 10045 |
1 AI5CRS A-2 Diode, IN4148 10043 Ref
| AISCR6 A-3 Diode, IN4148 10043 Ref
Al5CR7 A-4 Diode, IN4148 10043 Ref
Al5CR8 A=l Diode, IN4148 10043 Ref
U AISCR? A=2 Diode, IN4148 10043 Ref
AISCRIO A-=3 Diode, IN4148 10043 Ref
AlI5SCRII A-4 Diode, IN4l48 10043 Ref
D AI5CRI2 A-2 Diode, IN4148 10043 Ref
AI5SCRI3 A=3 Diode, IN4148 10043 Ref
AlISCRI4 A-4 Diode, IN4148 10043 Ref
n AlISCRI5 c-8 Diode, IN4148 10043 Ref
Al5)1 D-8 Test Jack, Black 10140-3 |
Al5J)2 A-7 Test Jack, Yellow 10140-2 |
i Al5Ql Bl Transistor 2N4121 10398 |
Al5Q2 B-& Transistor 2N3565 10019 4
Al5Q3 B-& Transistor 2N3565 10019 Ref
1 Al5Q4 B-7 Transistor EI12 1259 2
' Al5Q5 B-4 Transistor E112 1259| Ref
Al5Q6 Cc-9 Transistor 2N3565 0019 Ref
Al5Q7 Cc-9 Transistor 2N4250 e 2
1l Al5Q8 D-9 Transistor 2N4250 e Ref
AlSQ9 D-9 Transistor EIO9 12799 |
Al5QI0 Cc-8 Transistor 2N3565 [ol0] ) Ref
1l AISRI C=5 | Res., Cor. Film 4.7KQ  45%  |/4W 10013-33 3
Al5R2 B-2 Res., Car, Film 6800 +5% 1/4W 10013-23 10
Al5R3 B-I Res., Car. Film 6800 +£5% /4w 10013-23 Ref
1] Al5R4 B-3 Res., Car, Film 1500Q +5% |/4W 10013-15 |
Al5RS B-3 Res., Car, Film 6800 +5% 1/4W 10013-23 Ref
Al5Ré B-2 Res., Car. Film 680Q +5% I/4W 10013-23 Ref
Al5SR7 Cc-2 Res,, Car. Film 330Q +5% 1/4W 10013-19 |
| Al5R8 B-3 Res., Car. Film 680Q +5% 1/4W 10013-23 Ref
Al5R9 Cc-2 Res., Car. Film 680Q +5% /4w 10013-23 Ref
AI5RI0 B-5 Res,, Car, Film 680Q +5% 1/4W 10013-23 Ref
|
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Option 05

REPLACEABLE PARTS LIST
REF, LOCA- ) TOT.
DESIG. | TION DESCRIFTION PART NO. | QTY.
AlS5RII B-5 Res., Car. Film 4700 +5% 1/4W 10013-2| 2
Al5RI2 A=l Res., Car. Film 47KQ +5% I/4W 10013-45 7
Al5RI3 A-2 Res., Car. Film 47KQ +5% /4w 10013 -45 Ref
Al5R14 A=2 Res., Car. Film 47KQ +5% | /4w 10013-45 Ref
Al5RI5 A-3 Res., Car, Film 47KQ +5% 1/4W 10013-45 Ref
Al5RIG A-3 Res., Car, Film 47KQ +5% /4w 10013-45 Ref
AlSRI7 B-5 Res., Car, Film 4700 +5% /4w 10013-21 Ref
Al5RIE c-2 Res., Car. Film 680Q +5% |/4W 10013-23 Ref
Al5RI9 B-4 Res., Car. Film 6800 +5% | /4W 10013-23 Ref
Al5R20 B-4 Res., Car. Film 4800 +5% 1/4W 10013-23 Ref
Al5R2I A=6 Res,, Car, Film 220KQ  £5% |/4W 10013-53 |
Al5R22 A-4 Res., Car. Film 47KQ +5% |/4W 10013-45 Ref
Al5R23 A-4 Res., Car. Film 47KQ +5% 1/4W |0013-45 Ref
Al5R24 A=b Res., Car. Film 100KQ +5% 1/4W 10013-49 2
Al5R25 D-4 Res., Car, Film IKQ +5% |/4W 10013 -25 |
Al5R26 C-7 Res,, Car, Film I0KQ +5% 1/4W 10013-37 (<)
Al5R27 B-7 Res,, Car, Film 470KQ +5% | /4w 10013-57 3
Al5R28 B-7 Res., Car, Film 470KQ +5% | /4w 10013=57 Ref
Al5R29 B-9 Res, , Metal Film 8060 +1% |/8W 10015-154 |
AI5R30 B-9 Res., Metal Film 1.33KQ 1% 1/8W 10015-75 |
Al5R3I A=-9 Res., Metal Film 1.24K0Q  +I% /8w I0015=77 |
Al5R32 A-9 Res, , Metal Film 3.01KQ 1% |/8wW |0015-110 |
Al5R33 A-9 Res., Var. Comp. 5000  +20%  |/4W 10046 - |
AI5R34 A=7 Res., Metal Film 3.83KQ =% 1/8W 10015-32 |
AI5R35 A-3 Res., Wirewound 4.9588KQ +.01% |/8W [1695-16 |
Al5R36 A=2 Res., Wirewound 9.945KQ +.01%  |/8W 11695=17 |
AlI5R37 A=-5 Res. , Wirewound 19,935KQ +,01% |/8W 169518 |
AlI5R38 A=-4 Res., Metal Film 39,96KQ +0,1% 1/8W 12449-52 |
Al5R39 A=l Res., Metal Film 50.00KQ +0,1% 1/8W 12449-53 |
Al5R40 A=2 Res., Metal Film 100.0KQ 20.1% I/8BW 12449-33 |
Al5R4I A=3 Res., Metal Film 200KQ +1% I/8W 10015-62 |
Al5R42 A=4 Res., Metal Film 402KQ %1% |/8W 10015-63 |
Al5R43 A-l Res., Metal Film 499KQ  +1% /8w 10015-45 3
Al5R44 A=l Res, , Metal Film 499KQ  +1% /8w 10015-45 Ref
Al5R45 A=2 Res., Metal Film 499K 1% /8w 10015-45 Ref
Al5R46 A=3 Res., Car. Comp. 2ZMQ +5% | /4w 10013-74 |
Al5R47 A-4 Res., Car, Comp, 3.9MQ +5% I/4W 10013-48 |
Al5R48 D-8 Res,, Car, Film I10KQ +5% /4w 10013~-37 Ref
AlSR49 A-8 Res., Metal Film 2,50KQ +I% I/8W 1244922 |
AI5R50 B-7 Res., Metal Film 10,0KQ  £1% |/8W 10013-7 3
Al5R5! A-8 Res,, Metal Film 10.0KQ <% 1/8W 10013-7 Ref
Al5R52 A-7 Res., Metal Film 10,0KQ +I% /8w 10015-7 Ref
Al5R53 B-7 Res., Metal Film 9090 =% |/8W 10015-71 Ref
Al5R54 B-7 Res., Var, Comp. 50KO  +20% | /4w 10046-3 2
Al5R55 B-7 Res., Metal Film 49,9KOQ +1% |/8W 10015-133 |
Al5R56 B-7 Res., Metal Film 196K 1% /8w 10015-240 |
AI5SR57 B-7 Res,, Metal Film 9,09KQ 1% |/8w 1001512 |
AI5R58 c-8 Res., Car. Film 3,3KQ  +5% 1/4w 10013-31 |
AlI5R59 C-8 Res., Car. Film 4.7KQ  +5% /4w 10013-33 Ref
Al5R60 c-92 Res., Car. Film [0KQ +5% 1 /4w 10013=37 Ref
Al5R61 c-8 Res., Car, Film 10KQ +5% /4w 10013-37 Ref
Al5R62 R-9 Res., Var. Comp. 50KQ +£209% /4w 10046 -3 Ref
AlI5R63 D-8 Res., Car, Film 33KQ 5% | /4w 1001343 |
AlSRé4 c-9 Res., Car, Film 22KQ 5% | /4w 10013-41 |
AlSR6S c-9 Res., Car. Film 470KQ  +5% | /4w 10013-57 Ref
Al5R66 B-% Res,, Car. Film 220 5% 1/4W 10013-5 2
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Mode| 10188

Option 05
REPLACEABLE PARTS LIST
REF, LOCA- = TOT.
DESIG. | TION DESLRIPTION PART NO. | QTY.

Al5R&7 8-8 Res., Car. Film  4.7KQ +5% 1/4W 10013-33 Ref
Al5RE8 B-9 Res., Car. Film 10KQ +5% |/4W 10013-37 Ref
AISR&E9 B=9 Res,, Car, Film I0KQ +5% 1/4W 10013-37 Ref
AI5R70 B-9 Res,, Car. Film 22KQ +5% |/4W 10013-5 Ref
AlSR71 B-8 Res., Car, Film |00KGQ +5% | /4w 10013-49 Ref
AlI5R72 c-7 Res,, Car. Film  6.8KQ +5% 1/4W 10013-35 I
Al5UI A-8 IC LM324A 13471 |
Al5U2 c-8 IC  SN74LS5IN 13470-35 |
Al5U3 A-6 IC CA3039 s 2
Al5U4 A=5 IC  CA3039 1118 Ref
Al5U5 B-5 IC  MCT-6 13476 7
Al5U6 B-4 IC  MCT=6 13476 Ref
Al5U7 B-4 IC  MCT-6é 13476 Ref
Al5U8 B-3 IC  MCT-é 13476 Ref
Al5U9 B-3 IC  MCT-6 13476 Ref
Al5U10 B-2 IC  MCT-6 13476 Ref
Al5UII B-l IC  MCT=6 13476 Ref
Al5U12 C-6 IC  SN74LS27N 13470-% |
AI5UI3 C-5 IC  SN74LS74N 13470-13 |
Al5U14 C-4 IC  SN74L5174N 13470-33 2
Al5U15 Cc-3 IC  SN74L542N 13470-12 [
Al5Ul6 C-l IC  SN74LSI74N 13470-33 Ref
Al5U17 D=6 IC  SN74LS00N 13470-1 z
Al5UI8 D-5 IC  SN74LS20N 13470-32 |
Al5UI9 D-4 IC  SN74L504N 13470-4 2
Al5U20 D-3 IC  SN74L500N 13470-1 Ref
Alsu2l D-2 IC  SN74LSO04N 13470-4 Ref

Socket IC, 14 Pin 10978-| 9

Socket IC, 16 Pin 10978-~2 6

Socket IC, 8 Pin 10978-4 |

TRIGGER CIRCUIT
P .C. BOARD ASSEMBLY
13522
AbR47 Met, Film 4,99KQ«1% |/8W 10015-65
(Used on Trigger Circuit only
with options 05 and 06)
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SUPPLEMENTARY DATA

MODEL 1018B SPEC 5344

This instrument is a standard Model 1018B which has been modified as

1, The link between A9 pin 6 and A4 pin 12 has been broken and
brought out to two isolated BNC connectors, labeled PREAMP
OUTPUT and SAMPLER INPUT, on the rear panel of the unit,
Refer to the schematic diagram on sheet 2, A coaxial
patch cable assembly (PM P/N 14117-2) to connect the two
BNC connectors is furnished to enable the unit to operate
in the standard mode.

2. The detector is calibrated from 100 MHz to 200 MHz at
10 MHz intervals. The special calibration label replaces
the standard calibration label which is installed on the
power detector probe.

3. Each unit is furnished with a certificate of compliance
to verify that the instrument has been thoroughly tested
and inspected to meet the published specifications.

ACCESSORY

1 each BNC Cable Assembly PM P/N 14112-2

follows:

SUNNYVALE, CALIFORNIA

i E'\‘E PACIFIC MEASUREMENTS INCORPORATED

MODEL 1018B SPEC 5344

 |DOCUMENT NO.
SPEC 5344

SHEET 1

OF 2
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Following is the Log/Lin RF Peak Power Meter Schematic Diagram 13591 Sheet 2 of 2

(modified):
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Interface-Multiplexer

Figure A-4
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