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CERTIFICATION

WAVETEK PACIFIC MEASUREMENTS INC. (“WPM™) certifies that this instrument was thoroughly tested and in-
spected and found to meet all its published specifications when it was shipped from the factory. WPM 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

WAVETEK PACIFIC MEASUREMENTS INC, (“WPM’’) warrants to the original purchaser, and only the original pur-
chaser, 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 after the date of delivery to the original purchaser.

WPM’s obligation under this Warranty is limited to (1) repairing or replacing, at WPM’s option, any part or parts (ex-
cluding RF diodes, RF connectors, batteries, and fuses) which are returned to WPM in the manner specified below and
which, upon inspection by WPM’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 nom-
inal inspection charge will be charged and the instrument will be returned with transportation 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 commencement of necessary repair and calibration
work. If the purchaser does not authorize WPM to commence such repairs within fifteen days after such estimate is
submitted, the instrument will be returned to the purchaser transportation charges collect.

WPM’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 DAMAGES 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 WPM IN-
STRUMENT AND IS MADE EXPRESSLY IN LIEU OF ANY AND ALL OTHER WARRANTIES, EXPRES-
SED OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTY OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, OR INFRINGEMENT.

WARRANTY PROCEDURE AND SHIPPING INSTRUCTIONS
If any fault develops, the following steps should be taken:

a. Notify WPM 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 WPM. The instrument should be
shipped in the original shipping carton or, if damaged or not available, in a suitable rigid container with the instrument
wrapped in paper or plastic and surrounded with at least four inches of cushioning material on all sides. If under War-
ranty, 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.-WPM 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 of
damage after the goods are unpacked, contact the nearest office of the carrier, request an inspection, and save all pack-
ing 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 a copy of this report forwarded to WPM. Upon receipt of this report, you will be advised
of the disposition of the equipment for repair or replacement. WPM shall have no responsibility for damaged instru-
ments if the above inspection requirements are not complied with. Time is of the essence regarding the above instruc-
tions.
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1. GENERAL INFORMATION

1.1 Wavetek Pacific Measurements Model 1038-N10
Network Analyzer Plug-In

The Model 1038-N10 Network Analyzer is a microprocessor-
based plug-in unit capable of fully automating all scalar mea-
surements of insertion loss/gain, return loss, and absolute
power (dBm) measurements. It is designed to be used with
the Wavetek Pacific Measurements Model 1038-D14A Main-
frame.

All data and function inputs are digital, and can be entered
either through the General Purpose Interface Bus (GPIB) or,
manually, via the keypad on the front of the unit. The N10
has a self-contained Automemory® for calibration data
storage, and also has automatic zero adjustment for accurate
low level measurements. Automatic horizontal sweep con-
trols provide an automatic on-screen adjustment to the
ramp voltage generated by most sweep generators. A de-
tector calibrator is built into the unit. The unit’s reference
and channel ratio modes are digitally selectable. Positioning
of the reference line on the display is also selectable. The
N10 provides a cursor indication on the 1038-D14A display.

The cursor can be positioned so that selected numeric’

readout of measured power can be accomplished for any
desired point on the display trace. The readout is indepen-
dent of the vertical scaling or vertical sensitivity (dB/DIV)
factor of whatever channel is being displayed.

1.2 Performance Specifications
" Frequency 100 kHz to 40 GHz, depending on the detector
Range used (expandable to above 200 GHz with mm

band detectors and the Wavetek Pacific Mea-
surements adapter cable).

Input 76 dB dynamic range, +16 dBm to -60 dBm,
Power available on A & B Channels when the instru-
Range ment is used with WPM Balanced Detectors.

With WPM Single Diode Detectors, the dynam-
ic range is 70 dB. The Single Diode Coaxial De-
tector’s range is +16 dBm to -54 dBm. The
range of the Waveguide Detector is +10 dBm to
-60 dBm. The dynamic range for the reference
channel is from +16 dBm to -30 dBm.

Instrument When coaxial detectors are used, measurement
Accuracy  uncertainty will be constant at 0.2 dB be-
tween 15°and 35°C.

When the waveguide detector is used, measure-
ment uncertainty will be constant at 0.5 dB
between +3 dBm and -38 dBm at 15° to 35°C
ambient temperature.

See Figures 1-1 and 1-2 for instrument uncer-
tainty at other input levels and temperatures.
Smoothing is available through the keypad for
levels below -30 dBm.

Data Resolution: (full range)

Channel A 0.04 dB
Channel B 0.006 dB

Horizontal Memory Resolution:
2048 addressable horizontal points for each channel.
(Frequency resolution is dependent upon the range of
the sweep generator being used)

Front Panel LED Readout Resolution:

Channel A 0.1dB
Channel B 0.01 dB
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Figure 1-1 N10 Measurement Accuracy with Coaxial
Detectors to 26.5 GHz

(An additional 0.2 dB is added to the deviation reading for
operation below 30 MHz.)

to 2dB @ - 60
15 @
/
Ji

0s N 0° - 15°C ,«l/
IR,

Possible Instrument Reading
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Figure 1-2 N10 Measurement Accuracy with Waveguide
Detector from 26.5 to 40 GHz.

IEEE Bus Resolution: Data read out through the IEEE-488
Bus is limited by the bus interface to the following

resolutions: .

Vertical 0.02 dB on A & B channels when read-
ing plug-in

Horizontal 500 points

CRT Display Controls: (Data can be displayed on the CRT
with the following selections available either by direct
selection through the data entry keypad or through the

1IEEE Bus)

Offset +40 dB to —-60 dB (in 0.1 dB incre-
ments)

Offset

Accuracy +0.04 dB

Sensitivity Channel A -8steps: 20, 10, 5, 2, 1, 0.5,

0.2, and 0.1 dB/DIV
Channel B - 9 steps: 20, 10, 5, 2, 1, 0.5,
0.2, 0.1, and 0.05 dB/DIV

1-1
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Reference

Line
Cursor

Sweep Inputs

+4 major graticule lines (on the D14A
CRT) from the center line.

Positioned directly to any of the 500
points available in display memory, or
through the keypad or bus to any of

1000 points.

External Sweep
Negative Peak (Sweep Start)
P-P Amplitude
Forward Sweep Time
Retrace Time

Internal-Sweep

VaF

Calibrator:
Signal Level

Frequency
Harmonics
Source
Impedance
Qutput
Match
Connector

-12to +2V
5-20V

20 msec to 30 sec
5 msec to 10 sec

60 Hz, nominal

From 0 to +2V to 0 to +20V

0 dBm (1 mW) +0.06 dB

50 MHz = 2%
< -50dBc

50 ohms

Better than -30 dB return loss
Type N Jack Option 02, APC-7

Design and Construction:
To the intent of MIL-T-28800, Type III, Class 5,

Style E or F, Color R
Temperature: o
Operating 0°C to 50°C (+32°F to +122°F)

Storage

—40°C to +70°C (-40°F to +158°F)

Note

NI10 Plug-Ins used in older D14 Mainframes
(code 07 and earlier) have the following operating

limits:
Unmodified
Modified*

0° to 40°C (+32° to +104°F)

0° to 45°C (+32° to +113°F)
*Contact factory for modification details.

Power Requirements: (for D14A Mainframe and N10 sys-

tem)

Approximately 100 VA at 50-440 Hz, and 100, 120,
220,240 VAC £ 10%

Dimension and Weight: (H x W x D)
168 x 203 x 324 mm
(6-5/8 x 8 x 12-3/4 in)
Net Weight 4.5 kg (10 1os)
~ Shipping
Weight 7.3 kg (16 1bs)

121 Detector Specifications

Three types of detectors are available from Wavetek Pacific
Measurements for use with the 1038-N10 and 1038-NS20
systems. These include the balanced or dual diode type, the
single diode type, and the balanced element waveguide type.
All of the detectors have 50 ohm impedance, and 50 to 75
ohm adapters are available for low frequency applications
with the coaxial detectors. Coaxial detectors cover frequen-
cy ranges from 1MHz to 18.5GHz or from 1MHz to 26.5
GHz (useful to 34.0GHz), and can be ordered with type N,
APC7, or APC3.5 connectors. Frequencies down to 100kHz
are available on special order. The waveguide detector has a
UG-599/U (WR28) connector, and covers the frequency
range from 26.5 to 40.0GHz. See Table 1-A for part num-
bers and general characteristics of the seven available detec-
tors. If a diode replacement is ever required, Table 1-A also
lists the specific Diode Replacement Kit part number that
should be ordered.

Included in the detector characteristics and operating para-
meters are the following:

Balanced — Balanced detectors provide 76 dB dynamic
range, attenuate even order harmonics, have low thermal
drift, and are temperature compensated. Low level dc sig-
nals at the detector input are zeroed out automatically due
to the differential output. See Figure 1-1 for linearity from
30MHz to 26.5GHz, Table 1-B for flatness (maximum total
variation), and Table 1-C for return loss specifications.

Single Diode — The single diode coaxial detector provides
70 dB of dynamic range and is temperature compensated.

" See Figure 1-1 for linearity from 30MHz to 26.5GHz, Table

1-B for flatness (maximum total variation), and Table 1-C
for return loss specifications.

Balanced Element Waveguide — The balanced element wave-
guide detector is similar to the single diode coaxial detector
in that it has 70 dB of dynamic range and is temperature
compensated. The waveguide detector also contains a linear-

Table 1-A
General Detector Characteristics
Absolute Maximum Diode
Part Frequency Power Input Without Connector Type Replacement
Number Range Damage (Peak or CW) Kits
15176 1MHz to 18.5GHz 200 mW Type N Balanced 15360
15177 1MHz to 18.5GHz 200 mW APC7 Balanced 15360
15181 1MHz to 26.5GHz* 200 mW APC3.5%* Single Diode 15363
15237 1MHz to 18.5GHz 200 mW Type N Single Diode 15362
15284 IMHz to 18.5GHz 200 mW " APC7 Single Diode 15362
15285 1MHz to 26.5GHz 200 mW APC3.5%* Balanced 15361 ‘
15882 26.5 to 40.0GHz 100 mW UG-599/U Waveguide Not Field
(WR28) Replaceable

*Information to 34.0GHz provided on special order.

**Compatible with SMA connector.



ity resistor when used with the N10 or NS20 systems. See
Figure 1-2 for linearity from 26.5 to 40.0GHz, Table 1-B
for flatness (maximum total variation), and Table 1-C for re-
turn loss specifications.

Additional Specifications

Frequency Response
Curve Data Accuracy:

Coaxial The uncertainty of calibration at 1 mW
Detectors: (0 dBm) is 3% to 18.5GHz and 5% to
26.5GHz.
Waveguide The relative calibration curve uncertain-
Detectors:  ty is 5% from 26.5 to 40.0GHz.

Physical Specifications:
Cable Length: 1.5m (3 ft.)
Weight: Approx. 230 gm (8 oz.)

Temperature Range:
Operating:
Storage:

0°to 50°C (+32° to +122°F)
-40° to +65°C (~40° to +149°F)

1.2.1.1 Detector Performance Evaluation

In most cases, any deterioration in detector performance
will result in improper tracking with changes in signal level
(i.e., a deficiency in linearity). In rare cases, there can be a
change in return loss (VSWR). The test described here will
check for linearity or VSWR degradation.

Model 1038-N10

Standard procedures can be used to check return loss. The
measurement of return loss up to a frequency of 34.0GHz
requires considerable care if measurement errors are to be
avoided. It is highly recommended that a slotted line be
used, or to use couplers or bridges with open/short calibra-
tion and an air line during the measurement procedure.

To check linearity, the power meter or analyzer compatible
with the detectors must be within proper calibration. To
supply power to the detector, a source with a power output
between 0 and 16 dBm must be used. For coaxial detectors,
this is usually a 30 to SOMHz source of 40 mW. For wave-
guide detectors, a 10 mW source in the frequency band of
the waveguide will be required. The source must have har-
monics down at least 50 dB, and a well matched step atten-
uator (10 dB steps, return loss greater than 20 dB, and a 70
dB range). Due to the tightness of the linearity specification
for coaxial detectors, the coaxial attenuator must have a
correction chart. This chart must show the attenuation
within 0.03 dB down to <40 dBm, and within 0.1 dB below
-40 dBm.

Connect the attenuator between the detector and the source.
Starting with O attenuation, step the attenuator in 10 dB
steps, and check the resultant power meter readings against.
the linearity curves (Figures 1-1 and 1-2) shown on the pre-
ceding pages. Use Figure 1-1 if checking coaxial detectors,
or Figure 1-2 if checking waveguide detectors.

Table 1-B
Detector Flatness (Maximum Total Variation)
To To To To
18.5GHz 26.5GHz 34.0GHz 40.0GHz
Single Diode APC3.5 1.0dB 2.0dB 3.0dB —
Single Diode Type N or APC7 1.0dB 2.0dB — —
Balanced (any connector below 18.5GHz. 1.5dB 2.0dB — —
APC3.5 above 18.5GHz)
Waveguide - — 4,0dB 4.0dB
Table 1-C
Detector Return Loss Specifications (in dB):
To To To To To To
2 12.4 18 26.5 34 40
GHz GHz GHz GHz GHz GHz
Balanced (any connector below 18.5GHz. 20 18 16 10 — —
APC3.5 above 18.3GHz.) :
Single APC3.5 25 20 16 14 10 -
Single Type N or APC7 25 20 18 — — —
Waveguide — — — - 10 10







oy

2. INITIAL INSTRUCTIONS

2.1 Receiving Instructions

- Inspect the Plug-In and any detectors for shipping damage.

Also see the “Receiving Instructions” Section of the War-
ranty statement on page i (located on the back of the front
page of this manual).

CAUTION: Be sure that all portions of the shipment are
located and removed before discarding the shipping contain-
ers.

The Performance Verification Tests of Section 6 of this
manual can be used for receiving inspection testing if re-
quired. -

2.2 Returning the Plug-In or Detectors

If it is felt that the Plug-In and/or any detectors should be
returned to Wavetek Pacific Measurements for any reason,
it is mandatory that the Wavetek Pacific Measurements
Customer Service Department be contacted prior to return-
ing to receive a Warranty Return Authorization. The tele-
phone number is (408) 734-5780 extension 260 or Telex
(910) 339-9273. See the shipping instructions on the War-
ranty statement on page i at the front of this manual

Model 1038-N10
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3. OPERATION

3.1 Introduction

The Model 1038-N10 Network Analyzer Plug-In is designed
to be used in the Model 1038-D14A or D14 Mainframe. The
purpose of this section of the manual is to provide detailed
operating instructions only for the N10 Plug-In. A separate
instruction manual contains operating instructions for the
Model 1038-D14A or D14 Mainframe and CRT display.

3.2 Installation

WARNING: DO NOT INSTALL OR REMOVE THE N10
PLUG-IN WHILE THE Di14A POWER IS TURNED ON.

Prior to installation, it should be ascertained what tests are
to be conducted and what basic test parameters are to be
used. This'is necessary because there are two internal
switches in the N10 unit that must be preset before making
certain measurements, These switches are labeled on the top
of the N10 housing, and are accessible through holes in the
cover as indicated by the labels.

If a sweep generator is used wherein the RF is turned off
(zero power) during the sweeper retrace period, the external
Auto Zero function can be disabled if desired. (The internal
Auto Zero isalways on.) If the sweep generator has a voltage
proportional to frequency (V o« F) capability and it is
desired to use this function (described in Section 3.5.2.L),
the N10 must be switched to be able to accept this input.
Switch A11S1 is used to preset both the Auto Zero and
V « F functions. Figure 3-2 depicts the label affixed to the
top of the N10 housing.

SWITCH POS. DET. AMP. AUTO ZERO MODE = MEMORY MODE

0 FRONT PANEL Ve~F
1 *INTERNAL V~F
2 FRONT PANEL V ~ SWEEP
3 *INTERNAL V ~ SWEEP

*RF MUST BE < —75dBm DURING RETRACE

(to sw. A11S1)
Figure 3-2. Auto Zero and V « F Switch Settings

The function of each switch position is defined as follows:
“0” — Turns ON the external Auto Zero and V« F
“1” — Turns OFF the external Auto Zero and leaves ON

the Va F

“2” — Tums ON the external Auto Zero and turns OFF
the Ve F

“3” — Turns OFF the external Auto Zero and turns OFF
the Ve F

See Section 3.9.3, third paragraph, for a further definition
of the usage of the V « F input feature.

The second switch to be considered prior to installing the
N10 plug-in is the Peak Power Sensitivity setting (A10S1).
Figure 3-3 depicts the label affixed to the top of the N10
housing.

PEAK POWER SENSITIVITY

SWITCH POS. mv/dB
2 10
4 100
A CHAN—‘ B CHAN
(to sw. (to sw.

A9S1) A10S1)

Figure 3-3. Power Sensitivity Settings When Using
1018B Input

Model 1038-N10

If it is planned to use the output of the Pacific Measure-
ments Model 1018B Peak Power Meter when making mea-
surements, switch A10S1 must be set to the desired mV/dB
sensitivity, as shown. Since Peak Power is measured only
through channel B of the N10, only the “B CHAN”’ switch
is of interest at this time. The “A CHAN”’ switch (A9S1) is
used later when accomplishing certain internal calibration
procedures within the N10 unit.

321 V « F Sensitivity Selection Considerations

When the instrument is shipped from the factory, the sensi-
tivity of the VeF input is set to allow voltages up to 20 V
to be used for memory reference. Since there are 2000
memory locations, a new location will be accessed for each
10 mV that the voltage increases. In most cases this will
provide sufficient resolution. However, if a smaller voltage
will be used during memorization, it is possible to select
greater sensitivity. This should be done if the memory reso-
lution is found to be insufficient for the application. (Note
that most applications do not require the maximum mem-
ory resolution.) In order to select the sensitivity, remove the
instrument from the mainframe and remove the top cover.
At the upper left hand corner of board A8 there is a switch
(81). Using this switch, select the desired semsitivity by ref-
erence to Table 3-A below:

MAXIMUM
SWITCH NUMBER VOLTAGE
RANGE
1 2 3 4 VOLTS
X OPEN OPEN CLOSED 20
X CLOSED CLOSED CLOSED 10
X  CLOSED OPEN CLOSED 5
X CLOSED CLOSED OPEN 33
X  CLOSED OPEN OPEN 2.5

Note: X means that either position is acceptable.
Table 3-A. VoF Sensitivity Settings

Example:

Suppose that a swept signal source will be adjusted to cover
the range from 1.5 GHz to 9 GHz during the calibration
memorization process, and that the source has an output
voltage of 1V/GHz. Its maximum voltage will be 9V, corres-
ponding to the top end of the band (9 GHz). In this case,
either the 10 or 20 volt range could be selected for the
memory to work properly. The best memory resolution will
be obtained by selecting the 10V range; this is accomplished
by setting switches 2, 3 and 4 closed. In most cases, using
the normal 20V range would give sufficient resolution and
resetting the switches would be unnecessary.

3.2.2  Physical Installation

After the switch positions have been selected and it is
desired to physically. install the N10 unit into the 1038-
D14A Mainframe, locate the latching lever at the bottom
center of the N10 unit. This lever must be pulled straight
out before the plug-in is pushed all of the way into the
Mainframe. After the plug-in can be pushed no further, the
lever is moved to the right. This mates the plug-in unit into
the connector at the rear and locks it into place. Use care in
inserting the plug-in and be sure that the connector in the
rear lines up with the connector on the back of the plug-in.
This is particularly important when the 1038-N10 config-
uration is first set up, because shipping damage could cause
a misalignment situation.

3-1
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33 Operating Limitations

Care should always be exercised when using or storing the
1038-N10 unit, that it is kept within the temperature range
specified in Section 1.2 (Performance Specifications).
Attempting to use or store the instrument where the tem-
perature might fall outside of the specified range could
cause erratic readings or a complete failure of the instru-
ment. Adequate ventilation should always be considered
when using the instrument. If a rack mount configuration is
used, there should be at least one inch of open space left
above and below the unit. If the instrument is used on a
bench or in any enclosed area, sufficient clearance for air
flow should always be left on the sides and back of the unit.

34 Detector Connection

WARNING: ANY DETECTOR CAN BE EASILY DAM.-
AGED IF TOO MUCH RF POWER IS APPLIED TO IT. BE
SURE TO OBSERVE THE WARNING AFFIXED TO THE
DETECTOR REGARDING ITS MAXIMUM POWER
HANDLING CAPABILITY. ‘

In order to use the N10 Plug-In, one to three detectors are
required. These connect to the three front panel female
multi-pin receptacles. The connectors on the detector cables
have keys on the plastic portion of the connector. These
keys must mate with the keyways in the front panel recep-
tacles before pushing the connectors into the receptacles.
Once the detector cable. connectors are seated in the front
panel receptacles, the outer portion of the male connector
can be screwed in to provide a good mechanical connection.

3.5 Front Panel Controls and Indicators

35.1 General

The various displays on the front of the Model 1038-N10
Network Analyzer Plug-In unit are designed to provide in-
formation at a glance regarding instrument status, as well as
sharp, clear readout of measurement data. When all displays
pertaining to a particular channel are out, it means that that
channel is turned off. When any of the channel displays are
flashing, it indicates that the N10 is waiting for further ac-
tion by the operator to complete a general command se-
quence. If a single indicator is flashing (such as “‘MEM AVG
1&2°"), it means that a particular function is in progress and
requires operator action (such as changing from a short to
an open condition during calibration of a test set-up) to
complete the function. Additionally, the instrument will tell
the operator if an improper or out of sequence entry has
been made by displaying an “ERROR”’ indication in the
appropriate LED display window.

3.52  Description of Controls & Indicators

(See Figure 3-1 for the location of the following controls
and indicators.)

A. Digital readouts indicate the magnitude of the display-
ed signal at the Cursor location. If the N10 unit is used with
a D14A Mainframe, it will be noted upon initial turn-on of
the instrument that the Cursor (a full-screen-height vertical
line) is located approximately one-half of a division in from
the right side of the CRT display. If the N10 is installed in a
1038-D14 (no suffix) Mainframe, the Cursor will be a %
division, negative-going pulse. The start-up location will be
about Y2 division in from the right side of the CRT display.
When measurements are taken, the cursor can be moved to
wherever it is desired to take a power reading on the CRT
display by depressing the CURSOR POSITION ( < [> ) but-
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tons. The channel LED readouts will then display the dB or
dBm level at that point. If the Cursor is moved off either
edge of the CRT display, it will reappear on the trace at the
opposite side of the display.

B. The Offset function permits the input signal to be
moved to the reference line, with the amount of polarity of
the required offset indicated by the OFFSET (dB) LED
display. This reading is an indication of the difference (in
dB) between the signal and the reference. For example, if
0 dBm is used as a reference and an offset of =12 dB moves
the signal to the zero reference line, the level is =12 dBm.
Offset A and V buttons allow movement of the offset in
0.1 dB increments (Note that these buttons indicate the
direction of movement of the CRT display, not increasing
or decreasing offset.) Holding the button down causes the
trace to move with increasing speed to the desired location..
Positioning of the Offset is also controllable through use of
the keypad, as will be described in Section 3.6.2.d.

C. The “Input” indication shows that a channel is receiving
data from its associated detector. This data is displayed in
dBm. The channel is indicated by the illumination of the
light on the A or B channel side of the listing.

D. The dB/DIV LED display indicates the vertical sensi-
tivity of signals being displayed on the CRT. The NI10
initially presentsadisplay of 10 dB per major CRT graticule,
but this can be reset down to 0.1 dB/DIV for channel A and
0.05 dB/DIV for channel B using the increment/decrement
buttons (A V) located beneath the dB/DIV LED display.
For channel A, the available sensitivity settings are:

20, 10,5,2,1,0.5,0.2,and 0.1 dB/DIV

The channel B sequence is similar, except that the sensi-
tivity of channel B will go to 0.05 dB/DIV.

When using the GPIB interface, channel A sensitivity will go
to 0.05 dB/DIV.

E. The “Ref Ratio” indication shows that the signal from
the reference channel is being subtracted from the input
measurement. For example, if the Input indicator is on and
the Ref Ratio indicator is also on, it means that the unit is
displaying the Input signal minus the Reference signal, If
just the Ref Ratio indication is on, the channel display is
showing the negative of the Reference Channel (-Ref).

F. The Reference Line (REF LINE) function enables the
selection of a major horizontal line on the CRT graticule
that will serve as a 0 dB reference for a particular measure-
ment. That is, if a O dB signal were applied to the input, it
would lie on the line indicated by the REF LINE readout.
Any offset is in relation to the selected position of the REF
LINE. The reference line is also the line about which the
CRT trace expands as successively greater display sensitivities
are selected. The initial location of the reference line on the
CRT graticule is the center line (CL), and wherever the REF
LINE is positioned is considered zero. The REF LINE LED
display shows the number of horizontal lines that the ref-
erence is displaced from center. Since the Reference Line
location is continuously indicated, it is not necessary to try
and remember its location. (A minus [-] indication means
below the center line.) The “Ref Line” button on the key-
pad is used to position the reference, and will be described
in Section 3.6.2.e.

G. The “Channel Ratio” indication (similar to the Ref
Ratio) shows that the opposite channel’s signal is being sub-



tracted from the measurement when both input lights are
on. If the Channel Ratio indicator is the only light that is
illuminated, the negative of the opposite channel (whose
input light is on) is being displayed.

H. The “Mem Avg 1&2” indication shows that the channel
A (only) access memory operation is in progress. When the
change is made from a short to an open condition while
calibrating a test set-up, “ENTER’’ must be pressed again to
place into memory the result of the automatic averaging of
the open and short conditions.

I. The “Peak Power” indication (channel B only) shows
(when lighted) that the Peak Power mode has been selected.
The Peak Power mode allows the analog output of a Model
1018B Power Meter to be used instead of the front panel
detector input of channel B. The 1018B input can be mem-
orized or ratioed similar to any other input and swept peak
power measurements can be made. The 1018B is connected
to the Aux 3 BNC connection at the rear of the 1038-D14A
Mainframe.

J. The “Remote” light shows that the operation of the
1038-N10 is under IEEE Bus (GPIB) control.

K. “Sweeping Too Fast”. At each detected signal level, the
N10 generates a voltage proportional to the maximum allow-
able sweep speed that will not distort the input signal. This
voltage is compared with a voltage proportional to the
actual sweep speed. If the actual sweep voltage is higher
than the maximum allowable voltage, this indicates a
“Sweeping Too Fast” condition and the light will turn on.

Since this function is strongly level dependent, it is particu-
larly necessary to slow the sweep at low signal levels.

L. The “V « F” light indicates that the voltage propor-
tional to frequency mode has been selected. This mode can
be utilized when a sweep generator with a V o F output is
used. Using the V « F capability, frequency response can
be memorized over a very broad range (e.g., 2 - 18 GHz),
and then a device tested over a very narrow portion of that
range (e.g., 3.7 - 4.2 GHz). This gives the operator the
ability to change the sweep end points at will and still pre-
serve calibration, To use the V « F feature, it is necessary
to set a switch inside the N10 as described in Section 3.2.

M. The Keypad allows rapid selection of each channel’s
function, control of the memory, and precise entry of Off-
set Reference Line, and Cursor positioning information.
These and other functions will be described in detail in Sec-
tion 3.6 of this manual,

N. The Automatic Zero (AUTO ZERO) feature is available
whenever it becomes necessary to command the N10 to
re-zero itself. As previously described in Section 3.2, an in-
ternal switch (A11S1) is used if it is desired to disable the
external Auto Zero during the course of a test. (Note that
the RF must be < -75dBm during the retrace period to use
this Auto Zero mode.) If the internal switch has been used
to turn off the external Auto Zero, this also disables the
front panel switch and only the internal Auto Zero will be
operative until the switch has been reset. As longas A11S1
is set to positions 0 or 2, the Auto Zero will be activated
and . can be accessed externally whenever the front panel
switch is pressed. The Auto Zero function operates auto-
matically, regardless of switch settings, whenever the N10
is first turned on. The light next to the front panel switch
will come on for about 8 seconds and then go out. This is to
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allow the N10 to automatically calibrate itself with a zero
input. No RF should be applied at this time. (The Auto
Zero sequence will not terminate and the “Auto Zero”
light will begin to flash if there is any RF present at turn-
on.)

The purpose of the Auto Zero feature is to remove any off-
sets caused by thermal EMF’s external to the N10 unit.
When working at very low signal levels (< =30 dBm), the
Auto Zero switch should be used frequently to prevent
possible measurement errors from accumulating.

0. The Internal Sweep (INTL SWEEP) function should be
ON when no sweep signal is being received from an external
source. The Internal Sweep can be used when it is desired to
view the contents of the memory in real time. The Internal
Sweep is also useful when the input signal is a CW signal and
the N10 is being used as a power meter,

P. The “Input-Memory” indication shows that the memory
is being subtracted (in dB) from the input signal of the
channel under which the light is illuminated.

Q. The “Memory” indication shows that the contents of
memory are being displayed. It also flashes after the ACCESS
MEMORY key has been pressed to indicate that the unit is
ready to memorize.

3.6 Keypad Functions

3.6.1 General

Use of the Keypad (Figure 34) allows the operator to easily,
rapidly, and precisely manually select and control all of the
functions of the N10. This is largely due to the fact that a
logical progression is always followed when entering a com-
mand sequence. First the desired channel is selected, then
the desired function, then any numbers that may be required
to be used with the desired function, and finally the ENTER
command to initiate the selected function. As previously
described in paragraph 3.5.1, the N10 keeps the operator
informed, at each step of the command sequence, that fur-
ther action is required (flashing displays) or that a com-
mand has been improperly entered (ERROR indication on
the appropriate display). Although most of the keys are
multi-functional, a ‘“‘second function” key is not required
due to the manner in which the N10 is programmed.

This section will describe how to implement each of the
functions capable of being controlled through use of the
keypad. All of these functions are also remotely controllable
through the GPIB, as defined in Section 4 of this manual.
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Figure 3-4 N10 Front Panel Keyboard

3.6.2  Description of Keypad Functions

a. CLEAR. The Clear button will stop any function that is
in process and that it is desired to terminate. The Clear but-
ton is also used as an “off”’ button when the N10 is first
turned on if only one channel is being used and the other
channél has no detector attached. The unused channel must
be turned OFF to allow the N10 to properly Auto Zero
itself. Assuming that only channel B is to be used, channel
A would be turned OFF as soon as the N10 is turned on.
This is accomplished on the keypad as follows:

(It is not necessary to use the “ENTER’’ command when
performing the CLEAR function.)

~b. ENTER. The Enter button is depressed as a final action
to actuate any of the keypad commands other than Clear,
Ref Line, or SF2.

c. INPUT. The Input button is used to display the incoming
. signal (in dBm) from the detector associated with either
channel. For channel A, the keypad sequence would be:

CHA  INPUT ENTER

d. OFFSET. The Offset function has been described in
paragraph 3.5.2.B. To control this function from the key-
pad using the example given in paragraph 3.5.2.B, the se-
quence would be (assuming channel B):

CHB - OFFSET
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The Offset will follow the dB/DIV (see paragraph 3.5.2.D)
in its positioning on the CRT display. For instance, if the
dB/DIV were set to 0.05 and an offset of -0.1 were entered,
the signal displayed would move upward (positive) two
major divisions (0.1/0.05 = 2).

e. REF LINE. The Reference Line function has been
described in paragraph 3.5.2.F. To change the location of
the Reference Line using the keypad, the following opera-
tions are performed (assume 3 divisions of positive displace-
ment of channel B):

CHB  REF LINE

(It is not necessary to use the “ENTER’ command when
performing the REF LINE function.)

If it were desired to move the Reference Line down (hega—
tive), the keypad action would be:

CHB REF LINE

f. INPUT-MEMORY. The. Input minus Memory button will
cause the display of the input signal with the contents of
the memory subtracted (in dB).

To display the Input minus Memory function, perform the
following keypad operations (assume channel B):

g. REF RATIO. When testing at signal levels of =30 dBm or
higher, the Reference Ration function can be used to cause
the reference detector input to be ratioed to the input signal
of the desired channel. This function is generally used as an
aid in calibrating the swept measurement system. For
channel B, the keypad sequence is:

CHB INPUT  REF RATIO ENTER

then

The “Ref Ratio” and “Input-Memory’’ lights will turn on
to indicate that the input is being ratioed (subtracted in dB)
to the reference signal and the memory.

h. CHAN RATIO. The Channel Ratio function is similar to
the reference ratio function except, instead of ratioing to
the reference channel input, the signals being applied to
channel A or B can be ratioed to each other. For instance,
channel B can be ratioed to channel A (i.e., display dB =
10 log B/A). Channel A has more sensitivity (-60 dBm ver-
sus =30 dBm) than the reference channel, so this would be
a useful function at low signal levels. The ratioed channel
(A in the above case) becomes an accurate power meter, so



that the input power levels to a device are easily set. The
keypad sequence is:

CHB INPUT CHAN RATIO ENTER

The ratio of A/B can .also be performed by substituting
channel A for channel B.

i. MEM. Use of the Memory button will cause the display
of the contents of the memory of the selected channel. The
memory is independent of the dB/DIV sensitivity setting
and records over the entire dynamic range of the instru-
ment. To display the contents of channel B memory, the
keypad sequence is:

CHB MEM ENTER

j. PEAK POWER. The Peak Power function has been de-
scribed in paragraph 3.5.2.I. To cause the display of the
Peak Power input on the CRT, perform the following key-
pad operations (channel B only):

HB PEAKPOWER ENTER

Note:

Peak Power can be substituted for the input in
the REF RATIO, CHAN RATIO, and the
MEMORIZE functions.

. k. ACCESS MEM. Use of the Access Memory function pre-
pares the unit for storing an input signal in the memory of
either channel. To prepare the N10 to memorize in chan-
nel B:

CHB  ACCESS MEM

The “Memory” LED will start flashing.

Note:

If one channel is turned off (no detector attach-
ed), the cursor data reading will appear on that
channel. This is normal, and the reading will
disappear as soon as the memorizing is completed.

Pressing &= will then cause the instrument to mem-
orize during the next full sweep. When the information is
memorized, the flashing “Memory” LED will go out and the
“Input-Memory” LED will light, When calibrating Channel
A, the “Mem Avg 1&2” light will flash the first time ‘“EN-
TER” is pressed. After changing from the open to the short
condition, “ENTER is pressed again and “Input-Memory”
will light.

1. SMOOTHING. The Smoothing button will cause the-

reduction of the bandwidth of the log amplifier on all
dB/DIV settings. At low signal levels (below -30 dBm),
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there are random variations in signal amplitude due to noise.
The Smoothing function reduces the bandwidth of the log
amplifier for signals below -30 dBm causing the response to
be slower at these low signal levels. This means that the dis-
played amplitude will be incorrect if rapid variations are dis-
played at excessive sweep speeds.

Excessive sweep speed will be indicated by the illumination
of the “Sweeping Too Fast” light on the front panel, and
can be checked by slowing the sweep rate of the sweep
generator and observing whether the shape of the display
changes. The speed of the sweeper must be such that there
is no distortion in the displayed signal. The keypad se-
quence to utilize the smoothing function is:

CHB SMOOTHING ENTER

m. SF1. The Special Function One button will allow the
initiation of ten different sub-functions. These consist of
the following:

0 — Used for positioning of the cursor. For example,
pressing “6.5” after pressing “SF1” and “0” would
move the cursor 6.5 divisions to the right from the left
side of the CRT graticule. The keypad sequence would
be (assume channel A):

CHA SF1

1 — Used for selection of vertical sensitivity. Nine sen-
sitivity settings are available (O through 8) to cover the
dB/DIV increments of both channel A and channel B.
A “0” will select 0.05 dB/DIV on either channel. “1”
will select 0.1 dB/DIV on either channel, “2” will se-
lect 0.2 dB/DIV on either channel, “3” will select 0.5
dB/DIV on either channel, and so on (as listed in para-
graph 3.5.2.D) up to “8” which will select 20 dB/DIV
on either channel. For example, if 1 dB/DIV is desired
as the sensitivity for channel A, the keypad sequence
would be:

CHA SF1 ENTER

2 — Special function One — 2 Initiates a self-test func-
tion within the 1038-N10 unit. The general condition
of the analog circuitry associated with the channel of
interest is tested. A healthy condition is indicated by a
reading of 3 to 9 dBm on the channel LED display.
Both channels must be in the “Input’ mode as de-
scribed in Section 3.6.2.c. If it were desired to check
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the condition of the electronics associated with chan-
nel A, the keypad sequence would be:

CHA SF1

ENTER

3 — Special Function One — 3 is used to terminate the
self-test function. The keypad sequence is:

CHA SF1 ENTER

4 — Special Function One — 4 is used to enable the
input from the GPIB interface or, if option 04 has not
been installed, to enable external ratio inputs. All
other inputs are disabled. The keypad sequence is:

5 — Special Function One — § is used to disable the
external sweep scaling circuitry. It is to be used only
after the sweep width has become stable, and can be
used for a period of several minutes of testing before
re-enabling. The keypad sequence is:

ENTER

CHAorB SF1

6 — Special Function One — 6 re-enables the auto-
matic sweep scaling circuitry. The keypad sequence
is:

CHAorB SF1

ENTER

7 — Special Function One — 7 is used essentially as
the opposite of SF1 — 4 in that it disables the input
from the GPIB interface or from external ratio in-
puts and enables all other inputs. The keypad se-
quence is:

CHAorB SF1

ENTER

8 — Special Function One — 8 causes the disconnec-
tion of all inputs from the display circuits. It also
allows the selection of any combination of inputs. The
keypad sequence is:

B

9 — Special Function One — 9 is used to manually lock
out all of the controls on the N10 with the exception
of the cursor and the numbers O through 9 on the key-

. pad. When “CH B”’ then “SF1” then “9” are pressed,
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“any O through 9 digit pressed after that will go through
the GPIB and signal for an SRQ (operator action). As a
part of the SRQ, the number of the key (0 -9) is pre-
sented to the computer and can be used to call up any

of 10 test programs for example. SF1-9 is used when
the N10 is interconnected to the GPIB or if it is de-
sired to lock out the front panel in a production
application.

n. SF2. Use of the Special Function Two button initiates
two different sub-functions. These consist of the following:

0 — Used to toggle the cursor. SF2-0 will either cause
the cursor to appear on the display if it is not already.
there, or to disappear if it is present. The keypad se-
quence is:

CHAorB SF2

— — The “minus” function is used when it is desired
to completely reset the instrument. All functions are
reset to the same condition as when the N10 was first
turned on. The keypad sequence is:

3.7 Front Panel Reference Connection and Calibrator
Output Functions

The REFERENCE detector is connected to a coupler or
some other system reference point. The detector is used to
sense any variation in the power at the coupler or reference
point. The purpose of the reference is to correct for un-
wanted sweeper drift and any other undesired character-
istics that might distort the reading. It does this by tracking
variations in the output power level of the sweep generator
and other components of the system. As a result, the 1038~
N10 display will not show any variations in level which
might come before the reference point, but display only the
difference between the reference signal and the input
signal.

The CALIBRATOR connection provides an accurate O
dBm output for detector calibration. It is switch con-
trolled and should always be OFF when not in use to pre-
vent any interference from its output. Use of the CAL-
IBRATOR will be described in Section 3.9.2 of this manual.

3.8 Detector Characteristics

Three types of RF detectors are available for use with the
N10 Plug-In. These are the Balanced (dual diode) detector,
the Single Diode detector (SDD), and the Balanced Element
Waveguide detector. Balanced detectors are used for power
measurements where it is expected to be measuring very low
power levels (-60 dBm). This is because it is far more re-
sponsive, has 3 dB more output, and is less sensitive to even
harmonics and thermal offsets than the SDD.

The SDD has better frequency response and better return
loss performance than the Balanced detector. For this rea-
son, the SDD is generally used where gain and sensitivity
are not as important, such as the sensor for the reference
channel of the instrument when performing a calibration
routine,

All RF detectors used with the N10 are equipped with RF
connectors for connection to sources of RF power. De-
pending on the connector type and the characteristics of



the detector, the maximum frequency for each detector
will be different. Be sure to check the specifications for the
detector before using it at the highest RF frequencies. Each
detector has slightly different detection characteristics from
another. Due to the unique compensation circuitry of the
N10 unit, detectors can be interchanged at will and pub-
lished accuracy specifications will be met.

An adapter cable is available for connecting detectors or
devices with built-in detectors having BNC or SMC output
connections (i.e., waveguide detectors or autotesters) to any
of the detector inputs of the N10. The use of the special
cable is recommended because it contains a low-pass filter

to isolate the cable from the RF signal. It also has a temper-
ature compensation sensor. The temperature sensor is close
to the BNC connector in the brass block to which the con-
nector is mounted. Care should always be taken to keep the
adapter temperature the same as the detector to which it is
attached. This will ensure that temperature variations in the
detector can be compensated by the N10 Plug-In.

3.9 Operating Procedures

3.9.1 Initial Tum-On Procedure

Connect detector(s) to Channel A, Channel B, or A and
B for simultaneous measurement. (Also REFERENCE if
required for the particular measurement to be made.) As
a general rule, when making individual or simultaneous
measurements, Channel A is used for return loss and Chan-
nel B is used for insertion loss/gain.

There must not be any RF power applied to the detectors,
or the instrument will not be able to Auto Zero itself.

Note:

Be sure that a sweep signal (external or internal)
is present or the LED readouts will not give a
steady indication.

Turn the mainframe power ON. If only one channel is to be
used and there is no detector attached to the other channel,
the unused channel must be turned OFF (i.e., if channel A
is not used, press CH A then CLEAR keys) to allow the N10
to properly Auto Zero. The AUTO ZERO light will stay on
for 8 seconds while the N10 automatically calibrates itself
with a zero input. The AUTO ZERO light will turn off
when the unit is ready for operation.

Note:

If at any time the unit must be turned OFF, be
sure to wait at least 10 seconds before turning it
on again. This is required to assure proper read-
ings when usage of the N10 is resumed.

As the unit warms up, all traces will disappear from the
bottom of the display screen. This happens because, without
any RF input to the detector, the system is looking at
nothing but noise (-65 to -70 dBm) and the trace is follow-
ing the noise level (down approximately six to seven
divisions from the center line reference).

After initial warm-up (Auto Zero) and with no RF applied,
the LED displays on the N10 should have the following
indications: (If both channels have detectors attached, both
channels will indicate. If only one channel has a detector,
that channel will indicate and the other channel should be
turned OFF, as previously stated.)
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CHANNEL A and/or B LED -65to -70 dB
OFFSET 0.0
dB/DIV 10.0
REF LINE CL

3.9.2  Calibration Check

When the 1038-N10 system is first set up, the detector ex-
changed, the temperature of the room substantially changed,
or there is any reason to question the calibration, use the
following procedure for each active channel and its asso-
ciated detector:

Allow the instrument to warm up for at least 10
minutes — longer if it has been stored in a cold place.
Connect the detector to the CALIBRATOR on the
front of the N10. Turn ON the Calibrator and the INT
SWEEP (above the Calibrator). Set the OFFSET to
read 00.0, the dB/DIV to 0.1 dB, and be sure that the
REF LINE reads CL. Press the desired channel and
then “Input” and ‘“Enter” on the keypad. The trace
should be in the center of the screen and the channel
LED readout should read 0.0. If the trace is not cen-
tered and the readout reads anything other than 0.0,
adjust the CAL pot next to the detector input on the
face of the NI10 until the channel LED display reads
0.0.

3.9.3  Absolute Power Display

If power is to be displayed against another variable, typ-
ically frequency, connect the X-axis (horizontal) ramp
from the sweeper to the Aux 1 'connection at the rear of
the 1038-D14A Mainframe. Set the sweeper to produce a
repetitive sweep. To obtain the display, connect the detector
to the device under test (or sweeper output) and be sure
the OFFSET LED display reads 00.0. The REF LINE
should be in the center of the CRT graticule, and the dB/
DIV should be adjusted so that its LED readout indicates
10 dB/DIV. Press the desired channel and then “Input’ and
“Enter” on the keypad and the signal should appear on the
CRT display. Having obtained a display, set the REF LINE,
OFFSET, and dB/DIV to whatever position is desired. If
smoothing is desired, press the channel of interest, then the
“Smoothing” then the ‘“Enter” buttons on the keypad.
Check to see that the smoothing function does not change
the shape of the displayed signal. If it does, slow the sweep
until the signal appears normal. (Note the “Sweeping Too
Fast” light.)

In order to see small signal variations across a band of
frequencies, greater display sensitivity (smaller number of
dB/DIV) can be used. To do this, the portion of the display
of interest must be moved to the reference line by using the
OFFSET adjustment. The display is then expanded using
the desired dB/DIV sensitivity setting. The reading on the
OFFSET LED readout is the power (in dBm) at the point
where the trace crosses the reference line. The channel LED
readout will indicate the power wherever the CURSOR is
located. The CURSOR can be moved to any desired loca-
tion on the display trace using the “Cursor Position” con-
trols.

If a sweep generator with a voltage proportional to fre-
quency (V « F) output is used, system errors can be mem-
orized over a very broad range, and then readings taken
from the device under test over a very narrow portion of
that range. This function essentially does for frequency
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what the dB/DIV sensitivity function does for amplitude,
and gives the operator the ability to change the sweep end
points at will and still preserve calibration. To use the V
a F function (indicated, when in use, by the illumination
of the “V o« F” light on the face of the N10), the sweep
generator’s “Frequency Reference” output is connected to
the Aux 2 input on the back of the 1038-D14A Mainframe.
Then, if it has not already been pre-set per Section 3.2 of
this manual, the A11S1 switch inside the N10 unit must be
reset to place the V « F function in an “ON’’ condition.
This switch also controls the turning on or off of the Auto
Zero function, and was previously described in Section 3.2.

3.94  Use of the Memory

a. Single Reference. To store any single reference signal in
the memory of either channel, the ACCESS MEMORY
function is used as described in Section 3.6.2.k of this
manual. To check the contents. of the memory of either
channel, follow the instructions given in Section 3.6.2.i.
When the INPUT-MEMORY function is used, as described
in Section 3.6.2.f, a straight line should result. This is be-
cause the calibration curve just recorded is subtracted (in
dB) from the input curve. When a device under test is in-
serted, the data displayed will be just the characteristics of
the RF device. This is because the apparent calibration
curve is a straight line corresponding to the reference line.

b. Average of Two References. When making return loss
measurements, there is the possibility of storing an error
during calibration. The error is due to the interaction of the
directional device’s source mismatch with the total reflec-
tion of the short or open circuit used during calibration.
The magnitude of the error depends upon the match of the
output port of whatever directional device is used. In prac-
tice, errors on the order of one-half to one dB are frequent-
ly seen for a broadband measurement. This error will be
added or subtracted (in dB) to any measured value sub-
sequent to calibration.

To substantially avoid this error, two reference curves can
be averaged; the first made using an open circuit and the
second using a short circuit. Since the phase of the two
reflected signals are opposite in both cases, the resultant:
curve will have equal and opposite errors. By averaging the
curves, the final calibration curve will be correct.

The Model 1038-N10 accomplishes this on channel A
through use of the MEMORY and MEM AVG.1&2 func-
tions, as described in Sec. 3.5.2.H. After “Enter” is pressed
the second time, the characteristics of the open condi-
tion are added to the characteristics of the short condition
at each of 2000 points along the curve. The result is divided
by two and the dividend placed in memory replacing the
data from the first curve. Unlike the straight line obtained
with a single reference, the memorized average typically is
not a straight line. The deviation from a straight line is the
error that would have been in the measurement if only a
short or open had been used for the 0 dB calibration.



4, IEEE BUS INTERFACE

4.1 D14A or D14 GPIB Data

As detailed in Section 7 of the 1038-D14A or D14 Operat-
ing and Maintenance Manuals, option 04 provides for con-
nection to a remote calculator/controller. Assuming that
this option is included in the mainframe when interfaced
with the N10 unit, the following bus commands can be inte-
grated with any specific program designed by the user. See
Table 7-1 in Section 7 of the D14A or D14 Instruction Man-
ual for a listing of all of the Refresh Display commands and
bus functions pertaining to the D14A or D14.

Application Note AN21, ‘“Programming the Model 1038-
D14A/N10 Swept Measurement System”, will give the user
more detailed information on other commands and pro-
gramming methods.”

4.2 N10 Bus Commands

42.1 N10 Bus Commands used with a D14A Mainframe
The bus commands for the N10 are passed through the

D14A by using a “minor” address which is one plus the-

D14A address. For example, if the D14A address is 4, then
the N10 address is 5.

Note: This means that the 1038-DI4A/N10 sys-
tem has two (2) addresses.

The minor address is not preceded by a “P’* as with the D14
(no suffix).
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4.2.2  N10 Bus Commands used with a D14 (no suffix)
Mainframe

The bus commands for the N10 Plug-In unit (Table 4-A) are
passed through the D14 by prefixing a “P”* (for plug-in) in
front of the N10 commands. For example: to access chan-
nel A, a “PA”’ command would be sent through the bus to
the D14. To turn off channel B, a “PBC”’ command would
be sent through the bus,

Commands can be listed in series, but the user is cautioned
that any “P” following the first “P” in a string will be inter-
preted as a “Cursor Position” command instead of the plug-
in access. In other words, only the first letter of any com-
mand string for the plug-in must be a “P”,

The commands for the N10 follow the key-strokes almost
one for one, so learning to program the unit should be a
simple process. Table 4-A identifies the keypad commands
and indicates the bus functions that do the same things.

Tone Generation Function

The intention of the tone generation function is to allow
audio tones to be programmed, as desired, into a testing
sequence. This allows the operator to hear audible prompts
at any desired time during the testing.

To set the tone generation mode, a lower case “m” is sent
first, followed by the notes as shown in Table 4-B.

Table 4-A N10 Bus Commands

Channel A........... A
Channel B........... B
Enter............... E
Clear........... ..., C
Auto Zero........... Z
Internal Sweep ....... 1
X for external sweep
Calibrator ........... K for calibrator ON
J for calibrator OFF
Secondary Functions
Offset .............. 0
SFl.. ... ... ... ... 1
SF2... . il 2
SF2-0 ............. Toggle cursor ON/OFF
SF2-— . ... L, Reset to “Power-On” status
Access Memory....... 3
Channel Ratio........ 4
Memory............. 5
Peak Power.......... 6
Input............... 7
Input-Memory........ 8
Reference Ratio ...... 9
Smoothing. .......... .

Reference Line ....... -
Indirect Functions:

Sensitivity . .. ... ..., S followed by a number from
0 to 8.
0=0.5dB/D1V
1=0.1dB/DIV
2 =0.2dB/DIV
3=0.5dB/DIV
4 =1.0dB/DIV
5 =2.0dB/DIV

6 = 5.0dB/DIV
7 =10,0dB/DIV
8 = 20dB/DIV
Cursor Position....... P followed by the desired

position in CRT display div-
isions e.g., P5.00E for cen-
ter screen. (The “E”’ is re-
quired to ENTER the data)
Local Lockout........ G to lockout
H to return keypad to use
Remote.............. R to remote (light lamp)
L to return to local
Auto Zero Mode ...... M for RF on during retrace
N for RF off during retrace
Self Test ............ T for SELF TEST ON
W for normal working mode
VeF ... oo, V for using proportional
memory
F for using full memory each
sweep
Device Clear ......... D to reset unit

Example
To program channel A for a ~20.5dB offset:
P (to access the plug-in)
A (for channel A)
0 (Offset — second function)
2
0
5
E (to enter the data)
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Table 4-B Tone Generation Commands

Note Command
A A
B B
G C
D, D
B E
B F
G G
A(secondoctave) .............. ... ... .. I
B, J
G K
D, L
B M
F oo N
G (6]

The tone mode is exited by sending a lower case “q” fol-
lowing the notes. :

4-2



5. ELECTRICAL DESCRIPTIONS OF PC BOARDS

5.1 Introduction

This section of the manual contains a functional description
. of the electrical circuits contained on the PC boards and
front panel assembly of the 1038-N10 plug-in unit. Table
5-A lists the circuit assemblies by reference designation, and
includes the Schematic Diagram (SD) and assembly number
for each board.

There is one electrical characteristic that is common to all
of the PC boards in the N10 unit. This is the method used
to provide the proper grounding configuration throughout
the unit.

Each PC board contains both input and output isolator
stages. This is to transfer the ground reference from the
Reference or Ratio Common Ground used when signals are
passing between the PC boards, to an on-board 15V Com-
mon Ground. When signals leave the boards, they pass
through another isolator stage which transfers them back to
the between-the-boards Reference Ground.

52 Block Diagram Description

(Use Figure 5-1, N10 Block Diagram, for a better under-
standing of the following discussion.)

Low level signals from the detectors are received by the
respective Preamp and Log boards (both A and B channel
Preamp & Log boards are identical), and then converted
to logarithmic equivalents. The result is amplified to a volt-
_age which varies between +1.6 and -6.0V (corresponding
with the +16 to -60 dBm dynamic range of the N10). This
voltage is then applied to the CRT Driver Board along with
the reference channel voltage (if a reference is being used).
The Reference Preamp and Log circuit board operation is
basically similar to that of channels ‘A and B with the ex-
ception that the reference output voltage will vary between
+1.6 and -3.0V (+16 to =30 dBm).

The CRT Driver combines signals received from the other
N10 components (see Block Diagram) according to what-
ever command the N10 has been given. The Driver can thus
cause the ratioing of any input signal to any other input
signal (including signals received through the GPIB). The
Channel B (only) CRT Driver also has the capability of dis-
playing a peak power input (interfaced through the Aux 3
connection on the rear of the 1038-D14A Mainframe). The
Driver circuitry takes the 100 mV/dB that it receives from
the Log & Preamp circuitry, offsets.it by whatever amount
of offset has been selected, then amplifies or attenuates the
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voltage according to the desired dB/DIV sensitivity setting.
The positioning of the reference line is also controlled by
the CRT Driver.

Marker

Absolute outputs from the Driver boards go to the Memory Input

Cursor

A

(Aux 4)

boards, the Cursor display circuitry, and the D14A Main-
frame to be available on the GPIB. The Cursor display cir-

cuitry also operates in conjunction with the Horizontal A Input

>—

board. When there is a coincidence between the selected

“Channel A
Preamp & Log

4

g| Channel A

CRT Driver

cursor horizontal address and the O to 10V ramp input, a
display will appear on the front panel LED readout. This
display will indicate the power reading at whatever position
the cursor is located on the CRT trace.

1

Analog Signals

et = Digital Signals

P A Output to D14A

— A Absolute Output

Cursor

B

1

(GPIB)

—————I————i- A

Upon command, the Memory boards will memorize the
information received from the CRT Driver boards. Signal

data memorized is independent of any scale settings, and B Input

>

both positive and negative memory is available. Using the

Channel B
Preamp & Log

Input-Memory and channel (A or B) memory controls, it
is possible to see what has just been memorized.
0 dBm at

The Horizontal board accepts the ramp input of the sweep 50 Mz

generator (within the limits of -5 and +20V) and converts
it to a 0 to 10V ramp voltage. The board also generates the

S

Calibrator

cursor pulse and the addresses for the A and B channel
memories. There are eleven data lines physically available
for the production of addresses. These lines allow access to

Ref Input >—pm

Ref Channel
Preamp & Log

5

2048 horizontal points. The full sweep (V o« Sweep) mode
uses the 0 to 10V ramp to produce horizontal addresses
for the whole memory. If the voltage proportional to fre-

S

Y

quency (V « F) mode is desired, memory storage will be
proportional "to the frequency of the input signal. This

means that any desired part of the total frequency band of
interest can be selected and examined. This is useful, for
example, in the evaluation of a bandpass filter. The broad
band can be examined for possible spurious outputs, and

Front Panel
Keyboard &
Display

]

then the passband can be closely examined to locate ripples.

v
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CRT Driver
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This. can be done without any changes required in the test-
ing setup or loss of any memorized data. This also means
re-calibration in the V « F mode is not necessary if fre-
quency limits are altered.

The CPU (Central Processing Unit) board provides outputs
to control the keypad operation and all front panel displays.
It controls the processing of the V « F, Auto Zero, and
Memory functions and furnishes an input for the signals
received through the PMIB (Pacific Measurements Interface
Bus). The PMIB is the interface between the N10 and the
external GPIB. The CPU also controls the Calibrator, which
provides the O dBm at 50 MHz signal used to calibrate the
detectors.

Table 5-A N10 Circuit Assemblies

Ref. Desig. Nomenclature Ass’y. No SD No
Al Digital Display Driver Board . ... ..................... 14950 .. ... ... ... 14951
A2 Display and Calibration Board. ... .................... 14953 . ... .. ... 14954
A3/A4. . ... Input Preamplifier & Log A (or B) Circuit............... 15834 ................ 15835
AS o, Reference Channel Preamp & Log Circuit. . ............. 15227 oo 15228
Ab. oo AChannel MEmMOTY . . . ..ottt e 14879 .. ... L. 14880
AT BChannel Memory .. ...... .. it 14887 .. .o ov L 14888
A8. . Horizontal & CursorBoard .. ........................ 15187 .. oo 15188
A9/A10......... P CRT Display (AorBChannel) ....................... 15330 ... ... L. 15331
All. ... .o o CPUBoard .......... 14963 .. ... ... 14964
Al2. .. . i N10 Interconnect Board . . .............. ... ..., 15005 ... ..., 15006
Al3. . Front Panel Assembly . ... ... ... ... ... .. 0. i, 14968 .. .............. 15003
Ald. .. Horizontal FingerBoard .. .......................... 15023 .. .. ... 15034
AlS. .. oo A Channel FingerBoard ............................ 15064 . ............... 15034

5-1 5-2

Figure 5-1 N10 Block Diagram
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53 Printed Circuit Board Descriptions

5.3.1  Digiral Display Driver Board
(SD 14951 Bd # Al)

The Digital Display Driver PC Board (Assembly #14950) is
used to provide the required signals to illuminate all of the
N10 unit’s front panel LED displays except the cursor dis-
play (channel readouts). This includes the single LED’s
used to indicate what mode is in use. The board also pro-
vides an input interface for commands sent from the front
panel keypad. (Use Fig. 5-2 — Block Diagram on page 5-3,
and SD14951 as aids to better understand the following
discussion.)

5.3.1.1 LED Display Circuitry

The LED’s are driven using a standard seven segment dis-
play format. That is, each lamp is driven from one of the
segment outputs so that, as far as the CPU is concerned, it
causes them to be lit similar to the seven segment format.
All of the seven segment LED’s on the front panel have
their segments tied in parallel; all a’s together, b’s together,
etc. Segment drive lines a through g (shown in the upper
right corner of SD 14951) are used to input the segment
information. Line dp is the decimal point, and is also com-
mon to all of the LED’s. To determine which light is to be
lit at any one time, separate cathodes are brought into the
PC board and tied to cathode or digit drivers. They are
split into the A and B channel displays, and the A and B
channels are divided into individual LED signal readout
lines from the PC board. For instance, connector J1’s
(channel A) outputs are labeled Offset 1, 2, 3, 4, and 5.
These go to the Offset display on the N10’s front panel,
and read from the left (looking at the panel from the
front). This means that line number one is connected to
the farthest digit to the left on the display, and line num-
ber five is the farthest to the right. The Sensitivity (dB/
DIV) display has a similar interconnect configuration.

The overall display format is operated by first individually
decoding which digit is to be lit, and then which segments
of that digit are to be lit. That information is kept in the
128 byte RAM, U19.In Ul9, two sections of 24 bytes each
are used. These sections are called banks. One bank con-
tains the segment information to be displayed, and the
other bank contains either the same information or all
.zeros. If all zeros are contained in the bank being displayed,
no segments are lit (LED will be blank). This function is
used to cause the flashing action of the LED’s. By having
segment data in one bank, all zeros in the other, and then
automatically switching back and forth, the light will flash
on and off. To cause the LED’s to light in the proper
sequence, a multiplexing procedure is used. At each address
of U109, there is a byte of data that represents the segments
to be lit to cause the display of a particular digit. All of
U19’s addresses are cycled through by using an oscillator,
a set of dividers, and a decoder. The oscillator is U20,
operating at approximately 3.5 kHz. The dividers are U21
and U22 which divide by 24. Ul8 is the buffer amplifier
between the divider and U19. The outputs of the dividers
feed the input side of U18, and the Ul8 output feeds the
address lines of Ul9. Since the address lines are being
driven from a counter, they increment from O to 24. The
bank switching on Ul9 is taken care of by the next two
address lines, A5 and A6, which are controlled by the CPU
through the Parallel Peripheral Interface (PPI) device, U24.
Thus, the CPU can directly control U19 to tell it from
which bank it should be operating.
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To load data into U19, the data lines become inputs rather
than outputs and are driven by U25. The eight lines of the
A port of U25 will transmit the correct data for a particular
location (specific front panel LED) to U19. The B port of
U25 has the address information for the data, and it activates
the write-select line of Ul9 to write the address into the
RAM. The read/write line (pin 16) of U19 is controlled
from U24. If the line is high, it is in the read mode, and if
it is low it is in the write mode. The CPU can arbitrarily
write to any digit position on the front panel by loading
information into the U19 RAM, releasing it, and then allow-
ing the refresh oscillator to keep displaying everything in
the RAM. The data does not have to be a number; it could
be any alphanumeric character (such as ERROR). The RAM
keeps cycling through all available locations and displaying
the information over and over again. The disconnect for the
refresh oscillator is through the U18 buffer. Pins 1 and 15
of Ul8 are the enable lines and, if these lines go low, U18’s
tri-state outputs will take control of the bus. If the enable
lines are high, U18 is disconnected and U25 writes directly
to U19. The enable lines are controlled from U24 (labeled
Not-Counter Active).

5.3.1.2 Keypad Interface Circuitry

Keypad data is supplied from a separate decoder board
through two sets of lines. One set of four lines is the actual
data corresponding to the key that was pressed. The other
set of lines correspond to the particular bank of keys con-
taining the depressed key. The keys are divided into data
groups 1, 2, and 3, with the data from each group brought
into the Digital Display Driver PC Board separately. This
means that when a front panel key is pressed, data comes
in from the A, B, C, and D lines through connector J1.
These lines form a nibble of data telling what key was
pressed. A separate set of lines labeled DA (Data Avail-
able) 1, DA2, and DA3 come from the same decoders and
tell in which bank of keys the particular key that was de-
pressed is located. The three data available bus lines are
connected to three separate latches, U26A, U26B, and U28.
If data from the keypad is available, one of the latches will
trigger. The triggered latch will then cause the Q-bar output
to go low (having been set high by a clearing pulse). The
low output is fed to an enable line (active low), and will go
back to the keypad decoding circuit and enable the data
from the particular bank of keys to go to the four data
lines. The ABCD data lines are fed to the A port of U24
(low nibble of the A byte). The high nibble of the A byte,
lines 4, 5, 6, and 7, are derived from the output of the
latches with the exception of bit 7, the MSB (most sig-
nificant bit). Bit 7 is derived directly from the data avail-
able line, DA2, on the middle bank. The middle bank comes
from the jog buttons (cursor and offset controls) on the
front panel. If a cursor or an offset control button is pressed,
the cursor will continue to move or the offset continue to
change until the button is released. By taking the DA2 line
directly to the MSB of the A port of U24, the circuit can
constantly monitor the MSB to determine if the button is
being held closed. When the operator releases the button,
the line will go low (will be sensed as bit 7, the MSB on the
byte going low), and the CPU will respond by stopping the
jogging action.

In a normal operating mode, if the DA line is set true, it
will toggle the U26B latch. U26B’s Q output will then go
high and be delivered by bit 6 to the A port of U24. The
CPU senses that bit 6 is high, and then knows that it is the
first bank (DA1) of data that is being requested. It will
then decode the ABCD data lines (least significant nibble




of the byte) according to the bank one data. Having done
that, the output from the B port of U24 (BO) is supplied
directly to the clear line of U26B and will clear the latch
to its normal condition. In other words, if the button is
pushed, the data will be looked at and, as soon as it is no
longer needed, the latch will be cleared. At the same time,
when the clear pulse is applied to U26B, the active low line
is pulled low. One input to and gate U27C also goes low,
forcing the output to be low, which clears the next latch,
U26A. The low pulse is also applied to the “and”’ input of
U27D, which clears the third latch, U28. This means that,
when any latch receives the ‘“‘clear” command, it clears all
three latches.

Another function that occurs when any of the Data Avail-
able lines are activated, is that one of the outputs will go to
a true (high) condition (conversely, another output will go
low), and the complement outputs will be “or’d’’ together.
When this happens, the keypad interrupt output (TP4) will
come true. The not-interrupt goes low (comes true because
it is an active low), and interrupts the CPU. The CPU will
cease processing whatever function it is currently involved
with, and determine what is being asked for on the keypad.
It will then process the keypad data.

5.3.1.3 Sweep Error Indication, Alarm and Zero Lamp
Lines

Another output of the Digital Display Driver Board is the
Sweep Error indication. If the CPU detects that the sweep is
too fast to memorize, it will (through U24, port B, bit 3)
cause the Sweep Error lamp to illuminate. The output of
U24 is through nand-gate U23A. The Sweep Error lamp is
also operated from the Input Preamplifier PC Board (SD
15073), so that if the sweep generator is sweeping too fast
for the power level (low level) to handle, the light will also
tumn on.

The Alarm input (from J2, pins 23 and. 24) goes to pins 19
and 20 (the B port) of U24, and are toggled in opposition.
This produces a differential signal which will activate the
alarm transducer. The timing is software controllable so
that the audio pitch is selectable by the programmer. Tones
can be generated to provide any desired combination,
including music.

The Zero Lamp off line is merely a feed-through connection,
used as a convenience relating to the overall design format
of the system.

5.3.1.4 CPU Address Interface

Parallel Peripheral Interfaces (PPI’s) U24 and U2S are driven
by the CPU, and need to have the various addresses decoded
so that the CPU knows where to reach them. U29 is the
address decoder, and receives address information from the
CPU through address lines A2, A3, A4, AS, and the not-bus
enable line. The not-bus enable line comes from the CPU
and will be true at address 7000 and above. As long as the
CPU is asking for peripheral data, U29 will be active and
looking at the four address lines. The address lines are de-
coded into two outputs of U29 (not-4 and not-5) which are
active low. The not-4 line is brought to the not-chip select
input of U25, and the not-5 line goes to the not-chip
select input of U24. U25 is decoded at 7010H (H = Hex)
and U24 is decoded at 7014H. U24 and U25 both operate
with four addresses. U25 is controlled from addresses 7010,
7011, 7012, and 7013, and U24 is controlled from addresses
7014, 7015, 7016, and 7017

Model 1038-N10

5.3.1.5 Test Point Indications

TP1 — Refresh Clock output (operates at about 3.5 kHz
- the speed of the refresh oscillator U20)

TP2 — CPU Interrupt line
TP3 — PC Board Ground
TP4 — +5V

TPS — All Displays Off. If the panel is completely blank,
TPS can be checked to see if the panel has been
commanded to be off. If TP5 is low, the panel is
supposed to be off.

5.3.2  Display & Calibration Board
(SD 14954 Bd #A2)

The Display and Calibration Board (Assembly #14953) has
two major functions. The first function is to provide a 50
MHz, 0 dBm reference for external detector calibration. The
other function furnishes the signal required to activate the
cursor ‘display LEDs on the N10 front panel. (Use Figure
5-3 on page 5-3 and SD 14954 as aids to better understand-
ing the following discussion.)

5.3.2.1 Calibrator Circuitry

The Calibrator signal generation circuitry (shown along the
bottom of SD 14954) primarily consists of a 50 MHz os-
cillator with a leveller-loop attached to control the output
power. The output of the oscillator is filtered (to eliminate
harmonics) and padded before it reaches the output con-
nector. This assures a OdBm (1mW) into 50 ohm at 50
MHz output with almost no harmonics and excellent source
match.

Q1 is a 50 MHz Colpitts oscillator whose output is supplied
to the filters through a 50 ohm resistance. The 50 ohm is
used to ensure that the source impedance will match the
filter impedance. The circuit is designed to allow an external
swept RF source to be used to test the filter in order to
optimize the filter’s response before it is connected to the
calibrator. This is done through J4, pins 3 and 4, which
allow connection of the swept source into the front of the
filter. In order to test the filters with the swept source, it
is necessary to lift one end of R80 so that the impedance
that the source is looking into will be close to 50 ochms. The
output of the filter is then padded through a single-section
pi pad rated at 14 dB. The pi pad is used to provide a 0
dBm output that can be controlled to maintain a return
loss in excess of 30 dB. In this way, the source impedance
is almost completely independent of the filter character-
istics.

As the output of the QI oscillator is applied to R80, it is
monitored by CR7. The resulting voltage is used in a feed-
back loop to control the power output from the oscillator.
The feedback loop is composed of CR7, Ul6A, and peri-
pheral components. The loop will supply current to the
emitter of the oscillator through Q2. The only purpose of
Q2 is to turn the oscillator on and off from a specific logic
level by way of level shifter Q3. The input of Q3 is TTL
and the output side is CMOS type logic (runs positive
enough to turn the control switch on). Q1’s output power
is controlled through a voltage supplied by a separate volt-
age controlled reference diode, CR6. CR6 supplies a 6V
reference without being effected by variations in the 15V
power supply. The 6.2V from CR6 is supplied to the oscil-
lator reference resistor, R69, through the temperature com-
pensating diode, CRS, CR5 compensates for any tem-
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perature variations that may affect the diode detector,
CR7. In this way, the reference voltage will stay constant
when there is any change in temperature because the voltage
drop across CR7 will maintain the correct value. The
oscillator adjust pot., R71, provides the means for a small
adjustment to assure an exact O dBm output. The pot. will
only adjust within about a 1 dB range, but this is sufficient
to take care of any circuit variations that might be present.

5.3.2.2 Cursor Display Circuitry

The cursor display consists of the large power readout digits
at the top of each channel section on the front panel of the
N10 unit. There is a separate circuit path to drive each of
the channel readouts. Both A and B channel circuit paths
are identical except that A channel displays 3.5 digits while
B channel displays 4.5 digits. Channel A has a resolution of
10 mV and channel B resolves to 1 mV. This means that the
- decimal point on the displays is positioned to show 0.1 dB
resolution on channel A and 0.01 dB resolution on channel
B' ) -

The conversion from analog to digital data is accomplished
in chip set U3 and U4 for channel A and Ul1 and Ul2 for
channel B. The chip sets process an analog voltage input to
deliver a BCD digital output. This output will be processed
to eventually drive the LEDs of the front panel displays.
Since the BCD numbers cannot directly drive the display
LEDs, the numbers must be converted to the 7-segment
mode through a decoder. US and Ul3 do this for channels
A and B respectively. The outputs of the decoders are fed
through current limiting resistor networks R28, R29 and
R55, R56 to the cathodes of the respective channel LEDs.
To cause the LEDs to turn on, the anodes of each LED
must be activated as required. This is done using a multi-
plex (light one digit at a time) system. The “D” outputs of
U4 and Ul2 control the actual anode activation, and are
fed through isolators U6 and Ul4 which supply the anodes
of the LEDs, and allow them to be strobed.

Decoder drivers U5 and U13 are also used to suppress any
leading zeros. This means that if any unwanted zeros are
in front of the numbers to be read out, they will be elimin-
ated before the display digits are activated. Only the active
or significant digits will be displayed. The polarity indica-
tion and positioning of the decimal point on the display are
controlled and driven through separate driver transistors.
Two sets of transistor arrays, U7 and U8, are used for
individual channel logic control (as shown on SD 14954).

The dBm or dB inputs for both channels are supplied
through a sample and hold technique. Sample and hold
circuits are used to ensure that the signal input to the PC
board is only processed at a specific point in time. That
point is the exact instant that the cursor appears on the
CRT display trace. In this way, the display will show what
the power level is exactly at the cursor location. Coupling
switches U2A (for channel A) and U2B (for channel B) are
used to ensure that this timing takes place at the correct
instant. U2 is switched when the cursor pip (the voltage
pulse that is generated when the cursor appears on the CRT
display) comes into the PC board. The cursor pip will close
the switches and charge the hold capacitors (CS for A chan-
nel and C21 for B channel) for the very short segment of
the trace displayed by the cursor. The cursor is about 1% of
the sweep width, so it will be about 0.1 msec wide at the
maximum sweep speed of 10 msec. With a sweep speed of
1 second, the cursor would occupy about 10 msec of sweep
width. The hold capacitors are connected to isolation ampli-
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fiers UIC (for A channel) and U10D (for B channel). The
amplifiers supply the DACs through voltage divider net-
works (R12, R13 and R45, R57) since the full scale input
to the DACs are only 10% of what is required for the input
signal.

The input to both channels is through isolation amplifiers
UIA and U10A for the A and B circuit paths respectively.
Isolation amplifiers must be used whenever a signal enters
or leaves a PC board in the N10 unit to allow for the chang-
ing of grounds. Ratio or reference grounds are used between
the PC boards and a 15V common ground is used on the
boards. Therefore, a change from ratio to 15V ground must
be made at the PC board input and then transferred back to
ratio common ground when the signal leaves the board.

Another signal used in the Display and Calibration PC board
circuitry is the +10V Reference. The +10V reference must
also be transferred from the ratio ground to the 15V com-
mon ground on the board, and this is done through U10C.
U10C also divides the 10V down to 1.1V to give an internal
reference of 1.1V. The 1.1V is used to supply each of the
A to D convertors. U4 and U12 receive the 1.1V through
gain adjust pots R21 and R64 so that the full scale level of
each channel can be individually set. The 0 level can-also be
set for each channel by offset trim pots R9 and R40. The
trim pots are required to supply a dc offset adjustment. This
adjustment is used to ensure that the readout will indicate
OV when a OV input is present at a particular channel.

5.3.2.3 Test Point Indications

TP1 — Ratio Common Ground

TP2 — Lamp Test. Channel A

TP3 — Lamp Test. Channel B

TP4 — -15V

TP5 — 5V Common

TP6 — 15V Common

TP7 —+5V

TP8 — +15V

TP9 — Calibrator Oscillator Drive (Approximately #8V)

5.3.3  Input Preamplifier and Log A (and B) Circuit
(SD 15835 Bd #A3/A4)

The Input Preamplifier and Log Circuit board (Assembly
#15834) is identical for both channel A or channel B. The
board is designed to accept the signal input from both
balanced (dual diode) and single diode detectors. The
board contains a linear preamplifier that can initially pro-
cess both the input from a balanced detector and a single
diode detector. The amplified output of the Preamp (the
name of the board will be shortened to ‘“Preamp” for the
rest of this discussion), after further processing, will then be
used by the 1038-D14A Mainframe to cause precise power
indications on the CRT and the N10 LED displays.

The positive and negative signals received from the balanced
and single diode detectors are processed through two separ-
ate circuit paths, theoretically similar to the absolute value
circuit operation of a digital voltmeter. The detected signal
enters electronic switch U30 and, during the normal CRT
trace period, the signal is applied to the differential ampli-
fiers U20 and U21 for low levels or U13 and Ul2 for high
level signals. During the retrace period, U30 is switched and
grounds the amplifier input. The Preamp recognizes this
ground condition and adjusts itself to OV at the output
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(Autobalances). (Use Fig. 54 on page 5-7 and SD 15835 as
aids to better understand the following description.)

5.3.3.1 Low Level Signals

Since U20 and U21 are differential amplifiers, the signal
input from the detectors is brought in differentially as a

- pair. This means that either positive or negative single diode

detectors can be used. In the balanced detector, both inputs
are used.

U20 and U21 amplify the signal by a factor of 200, and
then send it on to U19C. In U19C, the balanced signal is
converted to an unbalanced signal and amplified by a factor
of 10. This total gain of 2000 (relative to the front end de-
tector input) can be checked at TP9. The signal then pro-
ceeds to the input of log amplifier U19D. U19D is a sum-
ming amplifier whose positive side is grounded. During the
retrace period, thjs places a virtual ground at pin 6 due to
feedback action (normal inverting operational amplifier) so
that the input resistance going into U19D from U19C con-
sists of R26 and R33. (Cl11 is inactive except during the
Auto Zero mode. This will be discussed later in this sec-
tion.) The Preamp is adjusted to 0, and TP9 will read a
voltage proportional to the RF input, up to -27 dBm with
a single diode detector, or to -30. dBm with a balanced
detector. At =30 dBm with the balanced detector, the volt-
age at TP9 would be 2.8V. At -30 dBm, there should be
about 2.8V or 1.4V depending upon whether a balanced or
single diode detector is in use. If the power input dropped
to -40 dBm, the signallevel would be 1/10th or 0.28/0.14V;
at =50 dBm, it would go down another 1/10th, etc.

In the normal (forward trace) mode, U19D receives its feed-
back from U4A’s collector which is connected to a summing
junction. The current coming into the summing junction
through R33 will be logged by the system so that the volt-
age at pin 4 of U4A will look like the log of the input with
a coefficient of 60 mV per decade. For every 10 dB change
of the detector input, there will be about 60 mV change at
the emitter of U4A. Q1 is in the circuit to provide feedback
in case the zero offset is slightly negative.

The signal coming from pin 4 of U4A (Log Direct) goes
through R41 to Ul1B. R53 is an adjustment on the feed-
back divider which consists of R34 (in the feedback circuit
of Ul1B) and.R41. The signal output from Ul 1B is called
“Log Low”. It is multiplied by 16.6 and equals 100 mV/dB
(will equal OV at -27 dBm for a single diode detector and
at ~30 dBm for a balanced detector). The log amplifier is
temperature sensitive in that the leakage current in the
transistor is a function of temperature and doubles every
10°C. This causes the voltage between the emitter and base
to change. To compensate for this, there is a temperature
compensation circuit consisting of Ul1A (with feedback
through U4B) which is an inverting amplifier with fixed
current coming from a fixed 10V reference (R44). The
reference causes a voltage to appear between the base and
emitter of U4B due to the feedback action of Ul1lA (an-
other log amplifier). In Ul1A, the collector current feeds
back from pin 14 of U4B to pin 9 of Ul1A. The result is
that the emitter-to-base potential of U4B has the same tem-
perature variation as the emitter-to-base potential of U4A at
the same current. Since the current is equal to the =27 dBm
current, U11B (Log Low) will now have a OV output. The
only purpose of U4B and Ul1A is temperature compensa-
tion. With the above process in effect for low level signals,
the signals are now proportional to the log of the input all
the way from -70 dBm up to -27 dBm (single diode), at

5-8

which point U11B, pin 14, goes positive, CRS disconnects,
and the high level signal path takes over.

5.3.3.2 High Level Signal Path

Differential amplifiers Ul2 and Ul3 are connected to the
same point (output of U30) as U20 and U21. They operate
(along with US) to provide the same furiction as U20, U21,
and Ul9C only for signals above -27 dBm (single diode
detector). Ul3 has very low gain (5, as against 200 for the
low level path), and U5B has a gain of one-half. This equals
an overall gain of 2.5. At the highest power level (+16 dBm),
a single diode detector will have a maximum output of
about 1.7V and a balanced detector will deliver about 3.4V.
With a gain of 2.5 this equals 8.5V which is close to the
power supply voltage on Ul7. The ouput of Ul1lD goes
through R141 to log amplifier U5, which gets its feedback
from the collector of U4D. Q4 is used similar to Q1 (in the
low level path) for a reverse clamp. The signal goes through
U11C and is amplified by a factor of 16.6 so that the “Log
High” signal equals about 100 mV/dB.

Both the log high and log low signals are output through
diodes. The low signal from U11B will always be negative
due to the fact that CR5 disconnects at OV preventing the
low signal from going above OV. The log high signal from
UL1C is always positive because CR13 prevents it from
going below OV. As the low RF signal starts to increase, the
log low voltage goes toward zero until it reaches -27 dBm
(0V). Just above -27 dBm, the log high voltage, which has
been at OV, takes over. The log low voltage remains at OV
and the log high voltage continues to increase as the RF
input signal increases. Both log low and log high signals are
summed at U9. One of the inputs to U9 is always adding
zero to the signal, so only the active signal is passed to
U10D. Temperature compensation is accomplished through
RT1, R59, and R58. These components provide a linear
temperature coefficient to compensate for the log circuit
so that the output of Ul0D will always be exactly 100
mV/dB, regardless of temperature. UIOD furnishes both
isolation and a place to sum in a correction signal which
compensates for the temperature coefficient of the detector
diode. The performance of the entire signal path can be
checked at TP2.

Compensation circuitry is included in the Preamp for use
with high level signals. The purpose of the compensation
amplifier (active only above -30 dBm) is to maintain a
constant upward slope to the detector output level. At
about -30 dBm, a detector will start to divert from square
law (steady upward slope) to the peak-detector voltage law

(smaller slope) as the RF power of the signal increases. To -

circumvent this and maintain the steady upward slope, the
output of Ul1D (pin 1) is tied into a compensation circuit
through potentiometer R142 and resistor 143 to U8. U8 is
another log amplifier and receives its feedback through
Ul4B The voltage output from U14B is through pin 2. Q5
prevents the signal from locking up in a reverse direction.
The signal leaves U14B through R151 to U7. U7 has a gain
of 2, so the de-logged signal is squared. The signal is de-log-
ged at Ul4C so that Ul4C’s current (not voltage) output
will be proportional to the current at U8 pin 2. TP11 will
allow measurement of the voltage output of this section of
the Preamp. Ul4A compensates the log transistor junction
so that UI19D and U14A provide a fixed current. Along with
the fixed current is a voltage that will be a function of tem-
perature, as will the voltage from U8. Ul4A, Ul4B, and
UI4C have the same temperature dependence. Ul4A will
furnish compensation for these components.




Current from U14C (monitored by U32 pin 2) goes into
U14D and U14E. The purpose of U14D, U14E, and U32 is
to produce a current mirror. In other words, the same cur-
rent is present at pin 12 of U14E, except that it must be of
reverse polarity. The current is applied to the input of the
Log High circuit and summed in U5 to form the log of the
total composite signal. The composite signal consists of the

signal through R141 and U14D pin 12. The sum of the cur-

rents is linear with power from -30 dBm to +16 dBm, thus
maintaining the steady upward (square law) curve rather
than starting to level off (peak detector law). The compen-
sation must be different depending on whether the detec-
tor uses a balanced or single diode. This means that the
same compensation that occurred at one voltage for the sin-
gle diode detector will have to occur at twice the voltage if
the balanced detector is used. U22D causes the reference
current to double in Ul4A whenever a balanced detector is
used. The single diode detector will read the same voltage at
the output as the balanced detector due to the fact that
additional current is summed into U31A. This changes the
voltage enough to offset the output at TP2 by 3 dB. Since
the balanced detector generates twice the output of the sin-
gle diode, this 3 dB change will produce an equal voltage for
either detector. Pin 25 (Detector ID) at the input of the Pre-
amp is used to recognize whether a balanced or single diode
detector is in use. The balanced detector contains a jumper
which causes OV to be present at pin 25. The single diode
detector has no jumper and allows 5V to be present at pin
25. The voltage goes through U27D, is inverted by U26F,
and sent to U22D. Thus, the N10 “knows’’ what type of de-
tector is in use without any adjustment required by the
operator.

5.3.3.3 Thermal Compensation

At low signal levels, the detector voltage will vary con-
siderably with changes in temperature. A detector’s output
at low levels is an inverse function of temperature. There-

fore, it is necessary to monitor the temperature of the de-:

tector to be able to provide the proper compensation. This
is done by means of a thermistor located inside the detector.
The thermistor becomes part of a bridge that includes the
input circuitry to U31B. U31B puts out a temperature com-
pensation signal that is just proportional to the temperature
change sensed by the thermistor. This signal is fed as a
reference to Ul4A to cause the compensation circuit to
correct for any detector temperature variations. The refer-
ence signal also goes to U31A to cause a slight offset on
the output.

The signal that goes to the temperature compensation cir-
cuit will compensate for errors in the curvature of the cor-
rection circuit, but will still leave the possibility of an ab-
solute level shift (as the temperature goes up, the output
will appear as if there were less RF). To offset that, addi-
tional compensation is added through U31A. The result is
that, as measured at TP2, the output is independent of the
temperature of the detector.

Inside the detector assembly, there is a selected resistor
which allows a slight adjustment on the reference voltage at
U31B pin 7. This detector compensation resistor interfaces
with the Preamp at pin BB of the input connector, and its
value will depend on the individual characteristics of the
diode in the detector. If the diode in the detector element is
replaced, the resistor must also be replaced. The correct
value resistor for the replacement diode is included in the
replacement kit.
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5.3.3.4 Auto Zero Circuitry
There are two methods used to assure that the N10 unit

~ automatically zeros itself. If the RF is completely turned

off (zero power) during the retrace period of the sweep
generator (oscillators are off), electronic switch U30 in the
Preamp can be selected so that it will never be activated and
the signal will always go directly to the differential ampli-
fiers. U30 would always be in the position as shown on
SD 15073.

The second method is employed if a sweep generator is
used wherein the RF cannot be turned off during the re-
trace period. In that case, U30 is activated and the signal is
sent to ground. This allows the Preamp and N10 internal
circuitry to zero, but still does not compensate for the
detector. Regardless of which way U30 is switched, during
the sweep retrace period the Preamp is set so that the log
feedback is disabled. The feedback from U19D goes to
the switch portion of U29 and the log feedback is eliminat-
ed by opening pins 9 and 8 of U29. Then, the linear feed-
back is supplied through pin 3 of U29. This feeds through
R37 to C13 and through R72 to C72. C13 is necessary to
stabilize the feedback loop during the Auto Zero interval.
C72 is a sample-and-hold capacitor that stores the required
voltage to cause the Preamp to be adjusted to OV at the
input. The constant C72 voltage is applied through voltage
follower U28B and R19 back to the input of U19D. When
the retrace cycle is completed, U29 pin 3 opens, U29 pin
11 closes, and the circuit goes back to the log feedback
mode. Just enough current continues to flow through R19
to guarantee that the Preamp will produce a OV output
with a OV input. The action described above takes place
every retrace interval. This means that approximately 10%
of the time the instrument is zeroing itself.

If the RF is not turned off during retrace, it becomes nec-
essary to take into account the parasitic thermal potentials
of the detector diode. As said before, if the RF is off the
system will automatically zero itself without adjustment on
the part of the operator. In the event that the RF remains
on or partially on during retrace, it becomes necessary for
the operator to periodically turn off the RF manually. This
can be done through the bus or by physically turning off
the power from the sweeper. Then, the Auto Zero button
on the front of the N10 unit is pressed. This causes the N10
to go through a cycle of events to read the dc voltage on
the detector. When the Auto Zero button is pressed, the
circuitry performs a normal retrace zero (just discussed)
wherein the voltage on capacitor C72 is updated and the
N10 is properly zeroed with U30 switched to ground.
The cycle is then repeated with the detector in the cir-
cuit so that the second zero will take into account any
parasitic thermal voltage from the detector. In.order to do
this, the first part of the cycle is a course zero which makes
use of successive approximation register U2 and DAC
(Digital to Analog Convertor) U3. U3 is-fed through UI10A
(part of the DAC) and then back through switch U18 and
R34 to correctly zero the Preamp in the coarse mode. U2
is triggered and goes through a successive approximation
(normal A to D conversion) with U1B monitoring the volt-

“age at the output of U19D through R74. (C74 eliminates

noise spikes.) The successive approximation goes rather
slowly, with each step taking 1/16th of a second. (See
Figure 5-5 for the Timing Diagram.) All of the above occurs-
after the Auto Zero button has been pressed. A signal
comes into the Preamp through pin 6 from the N10 micro-
processor that says an Auto Zero is required. When the
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Figure 5-5 Auto Zero Timing Diagram



Auto Zero button is pressed, all of the logic circuits (U15,
U23, U24, Ul7, Ul6, and U25) take over and cause the
Auto Zero cycle to start. U2 generates a series of clocks,
causing the output of Ul0 to be forced to drive the voltage
on pin 7 of U19D to as near zero as possible. This is a nor-
mal successive approximation technique using UIB as a
comparator, U2 for the successive approximation, and U3
as the DAC.

The course zero is fed back through pin 2 of U18 but, since
this is only a course adjustment, residual voltage must be
considered and eliminated. The DAC has 8 bits equalling
a resolution of one part in 256. This is not sufficient to zero
as accurately as is required, so there will always be residual
voltage at pin 7 of U19D that must be eliminated after the
coarse zero cycle is completed. This is done by another
sample and hold circuit consisting of U28B and C12. This
circuit is fed from the output of U19D through pin 6 of
U18. The voltage at pin 1 of U28B is forced to the correct
value with feedback supplied through R35 and U18 pin 11.
This completes the coarse and residual (fine) zeroing process.

To briefly recap the preceding discussion, whatever voltage
is present during the coarse and fine zeroing cycles is con-
nected to the amplifier during the normal (trace) interval
of display. During the retrace interval, the voltage is dis-
connected after the zeroing process is completed. The sig-
nal from the coarse and fine zero is only connected during
the display mode. During the retrace mode, it is not con-
nected because then the Preamp is zeroed with the input
(shorted through U30). The coarse and fine zero signals
are used to make up the difference between what is done
during the retrace period and what the detector is sensing.
The whole purpose of the coarse and fine zero modes is to
apply to the Preamp a signal proporational to the difference.

Refer to Figure 5-5, Auto Zero Timing Diagram, for the
logic associated with the Auto Zero function. The logic is
basically a clocking sequence which is counted down
through U15A and U15B (a 16 Hz signal is used as the
trigger frequency to operate the successive approximation
register). A series of signals are derived that allow various
events to take place. Ul5A & B are counters, and U23 isa
state decoder which selects three modes of operation. U23
allows: (1) retrace zero, then (2) the time interval for the
coarse zero cycle, then (3) a one second time interval for
the fine zero cycle. Ul6A, B, and C comprise a three bit
comparator. The output of this array is true if the three
most significant bits of U2 are equal. This will happen if
the correction called for is at the extreme limits of either
end. In other words, if it is desired to have one polarity of
correction to equal an all true (1°s) condition out of UI0A,
the opposite polarity of correction would equal an all false
condition (0’s). Thisindicates that the DAC is at the farthest
limit of its ability to correct. This logic signal is fed to pin
12 of U17A (Zero Error). A Zero Error would be indicated
if the operator left the RF on when trying to zero the N10
and the signal was too large for the instrument to correct
or, if an unused channel were left on that did not have a
detector attached. Then the zeroing process would have to
be repeated after the RF was removed or the unused chan-
nel turned off. The final output of U23 (pin 6 — indicates
zeroing process is over) will clock Ul7A. This means that
the “Zero Error” will set U17 to produce an output that
does two things: (1) connects an output signal called “Zero
Lamp Off” (pin 9 at the input of the Preamp) through
U8C and D to a 4 kHz clock from Ul5A. This causes the
front panel “Auto Zero’ lamp to start flashing to indicate
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an improper zero to the operator, and (2) guarantees that
there is a signal at U25A to keep the clock running. As long
as the clock is running, the lamp will continue to flash and
the circuitry will continue to try to zero itself. When the
cause of the Zero Error is removed then, at the end of the
fine zero cycle when the clock comes from pin 6 of U23,
there will be a “zero” at pin 12 of Ul7. This will go through
and cause U8 to shut off the Auto Zero lamp and stop the
zeroing cycle.

Normally, when the Auto Zero button is pressed, the lamp
goes on and stays on until the zeroing is complete. If there
is an error, the lamp will go on steadily during the first
zeroing cycle, then the circuit will sense the error, and the
lamp will flash until the error condition is cleared.

C11 and R29, as previously mentioned, are part of the
Auto Zero circuitry. They function to cause a drastic re-
duction in the bandwidth of the entire front end system.

- The reason for this is that, when the front panel Auto

Zero control is activated, it is necessary that the N10 be as
insensitive to noise as possible along with having zero RF
power applied. External RF and noise will cause the instru-
ment to zero incorrectly, so it is important that the band-
width be as narrow as possible. Thus, pin 14 of Ul8 is on
during the entire Auto Zero cycle to reduce the bandwidth
to a point where as much noise as possible is filtered out of
the system. :

5.3.3.5 Smoothing and Excessive Sweep Speed Functions

The Smoothing function is used when it is desired to ob-
tain high resolution at very low power levels. This is done
by sweeping very slowly and adding additional noise filter-
ing. A signal from the microprocessor (activated by the
“Smoothing” button on the front panel keypad) enters the
Preamp at pin E (Smoothing Off) and proceeds to U29 pin
16. U29 switches and connects pins 14 and 15, which turns
on C15 and provides higher capacitance for sweep error
detection. The circuit is looking at low level log signals only.
The signal coming from U4A pin 4 (Log Direct) goes to
U4C which takes the anti-log, thus producing a current out-
put from pin 9 of U4C that is proportional to the input
signal level. The anti-log must be taken at U4C because
there is no other place in the specific circuit configuration
where the signal is available for use. A slight offset is pro-
vided by R86 to be sure that the circuit does not lock up or
give excessive indications at low signal levels. The signal
from U4C .into amplifier UIOC combines with the current
coming through R86. Remember that the current from U4C
is proportional to the signal level. The current from C22 and
C21 (C22 only if Smoothing is OFF) comes from the
horizontal ramp input from the sweep generator. The faster
the sweep speed of the ramp, the greater the current flow
through the capacitor. If this current exceeds the current
from U4C, then U10A will output an error indication. For
this reason, when there is very little current from pin 9 of
U4C (very low signal levels), the sweep must be slower than
at high signal levels where there is a lot of current. UlD is a
comparator to convert the level from U10C into a logic level
capable of driving U8. U8 is a pair of gates connected as an
RS flip-flop so that, if the signal on pin 8 of U8SA is driven
low (indicating a sweep error), USA will latch and the sig-
nal will be fed to pin 11 of the Preamp edge connector. This
error indication will cause the “Sweeping Too Fast” light to
turn on. The light will stay on until the “Fwd Trace” signal
comes in through pin 3 of the edge connector. When the
forward trace goes negative (during retrace), it will reset U8
causing the light to go out. The light will remain out until
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the portion of the signal is reached where the level is low
enough to again light the lamp. The lamp will turn on and
stay on for the remainder of the sweep, until it is again reset
by the forward trace going low. This action makes it possi-
ble for the lamp to remain on long enough to be seen.
Otherwise, the lamp might just flash on once or twice and
not be seen. CR19 (connected to pin 2 — “A/B ON’’) is in
the circuit to assure that the only time the above action
takes place is when the Preamp is ON. This is necessary to
be sure that the channel A board does not cause the light
to go on when only channel B is in use, or vice versa. A
signal must come in through the A/B ON connection to
activate the board. USA & B are both open collector devices
with pull-up resistors R88 and R89, and allow the signal to
enter and lock in only if the Preamp is on.

5.3.3.6 Test Point Indications

TPl — +5V Power Supply. (Can be used for logic probe if
necessary)

TP2 — Indicates the final output of the Preamp (100mV/
dB)

TP3 — Logic (5V) Ground

TP4 — Log Low Signal. Will read 100 mV/dB up to ~27
dBm.

TPS — Log High Signal. Will read 100 mV/dB from -30
dBm up to +16 dBm.

TP6 — +10V Reference. Fed through U5A (Diff. Amp) to
be sure that 10V is properly referenced to ground
on this (Preamp) PC board.

TP7 — 0 % 10 mV. Used to inject current into U19B to
calibrate the log amplifier and check for proper
operation.

TP8 — Reference Ground

TP9 — Output of the Low Level section of the Preamp

(< -27 dBm)

TP10 — Output of the High Level section of the Preamp
(> -30 dBm)

TP11 - Ratio (off board) Common

TP12 — +15V

TP13 — Grounded during part of the calibration proéedure
to remove detector compensation.

TP14 — -15V

5.3.4  Reference Channel Preamplifier & Log Circuit
(Bd # AS Schematic Diagram SD 15228)

(Use Figure 5-6 on page 5-12 and SD 15228 as aids to better
understand the following discussion.)

The general operation of the Reference Channel Preampli-
fier and Log PC board (Assembly #15227) is almost exactly
the same as the high level signal path of the Input Preampli-
fier and Log A (or B) Circuit board, as described in Section
5.3.3.2 of this manual. The Ref Chan Preamp has no low
level section because the reference channel is used only for
ratioing and will not be sensing signals below -30 dBm.
Signal flow from the detector input, through the circuitry,
to the Log R (100 mV/dB) output is exactly like that
described in Section 5.3.3.2 with one exception. Since
there are no low level signals involved, there is no signal
combining stage required in what would be the combining
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amplifier, U5, on this board. US is a simple gain control
stage that aids in compensating for temperature variations.

The compensation amplifier (shown along the bottom of
the SD) is exactly like the A and B channel Preamp (as
discussed in Section 5.3.3.3).

The self-test input of the Ref Chan board is also exactly the
same as the A/B Preamp except that there is no low level
channel that has to be turned off. This eliminates the
necessity for an auxilliary output of the self-test circuit, as
is required on the A/B Preamp board.

There is no necessity for an Auto Zero circuit on the Ref
Chan board since the Auto Zero is only for low level signals
(< =30 dBm). The Ref Chan board does have a retrace
zeroing feature, but it too is almost identical to the A/B
Preamp. There are some slight differences in implementa-
tion of the circuit, but the operation is essentially the same
as described in Section 5.3.3.4.

5.3.4.1 Test Point Indications

TPl — 5V Common Ground

TP2 — +5V

TP3 — Log Output. (100 mV/dB)
TP4 — +10V Reference

TP5 — On-Board Common Ground

TP6 — On-Board Preamp Output. This is the detector sig-
nal after being amplified by 2.5.

TP7 — Output of the Compensation Amplifier

5.3.5 A Channel Memory
(Bd # A6 SD 14880

The A Channel Memory PC Board (Assembly #14879) has
the capability of storing 2048 12-bit words. The 2048
words correspond to the 2048 addresses generated by the
Horizontal and Cursor Board (SD 15188). The addresses are
sent directly to the six 1K x 4 RAMs, U27 through U32.
(Use Figure 5-7 — Block Diagram — on page 5-12 and SD
14880 as aids to better understand the following discussion.)

When a new address pulse enters the PC board through pin
D of connector J6, the trailing edge triggers the 2 usec 1-
shot, U6A, which starts the conversion timing. Conversion is
actually accomplished in Successive Approximation Register
(SAR) U8 operating in conjunction with Digital to Analog
Converter (DAC) U9. Both of these devices are 12 bit com-
ponents. The output of U9 is converted from current to
voltage by U25B. This voltage is then fed back to the input
comparator, U24, where it is compared to the voltage which
has been applied to the board at pin A (Ratio A) and passed
through the isolating operational amplifier, U25A. Since
U25A is an inverting op. amp., the signal is inverted and
applied to comparator U25. The output of the comparator
is the data input to SAR U8. U8 drives DAC U9 through
the hex bus drivers Ul and U2. Ul and U2 are enabled by a
signal called Memorize 1 or Memorize 2. That signal is gen-
erated by an and-gate from two signals, so that if the circuit
is going through the Memorize 1 or Memorize 2 cycle, the
Memory 1 or 2 will enable the hex bus drivers. Thus, any-
time a memorizing sequence is in progress, the bus drivers
are simply a connection from the output of U8 to the input
of U9.
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At the same time that U9 is being driven, the U27 through
U32 RAMs are also driven from the U21 and Ul4 hex bus
drivers. In this way, all 12 bits of information are applied to
the RAMs at the same time that U9 is completing the con-
version in conjunction with U8. When U8 produces a con-
version complete signal, the write and the chip select lines
of all of the RAMs are cycled through, and the digital word
that is present at the DAC at that time is stored in the
RAMs.

The process of keeping track of the status of the cycle is
done by the U26 counter and the Ul7 decoder devices.
When a signal comes into the circuitry that tells it to “mem-
orize™, the cycle starts with the U26 counter being set to
contain all 1’s. This is done through the master reset (MR)
line of U26. A count down is then initiated, using the down-
count clock input to U26. The action will start from a full
count and then count towards zero.

While the count is regressing, U8 is being clocked by the
same 0.5 MHz clock. Nothing is happening at first at the
decoder (U17) because only three outputs are used, corres-
ponding to count 3, count 2, and count 1. As the down
count proceeds, it will eventually get down to count 3. At
that time, pin 4 of Ul7 will go low and produce a load
(clock) pulse which goes to the Ul12 and U19 hex latches.
That action causes whatever digital word is present at U8 at
that point to be loaded (all 12 bits) into U12 and U19. Ul2
and U19 will hold the word until it is needed. As the count-
ing cycle continues, the next pulse will decrease the decoder
down to count 2. This releases the line at pin 4 of U17 and
grounds the line at pin 3. The line at pin 3 is an active low,
and grounding it will have several enabling effects. The pin 3
output feeds the output enable of U20 and U13 (hex bus
drivers that pass averaged information to the memories) but,
to be fully enabled, output enable 1 (labeled not-output
enable) of U20 and U17 also has to go low. At this point in
the cycle, output enable 1 is not yet low since the cycle has
not proceeded far enough to enable both outputs.

At the same time the above action is taking place, the 1 usec
timer, U6B, is clocked. The clocking will product a 1 usec
pulse at both the Q and Q-bar outputs of U6B. The Q-bar
output, monitored at TP3, will appear at the input of or-
gate U23A. The output of U23A is the write-enable input
to all of the RAMs. Write-enable means that whatever data
word is available at the inputs to the RAMs at that point
will be written into the RAMs when the line is pulled low.
Also, the Q output of the U6B timer is driven through a set
of gates to produce the necessary bank select. The correct
bank will be chip-selected for whatever address is present at
the moment. The 1 usec pulse is used to both write-enable
and chip-select the RAMs. The write-enable will only be
active if the system is in a write mode. This means that the
circuitry must actually be converting and writing data into
the RAMs. When data is read from the RAMs, only the chip
select function will be active; the write-enable output of the
U6B timer will not be used.

The preceding description has covered what happens when
count 2 (on the way down to zero) is arrived at in the cycle.
When count 1 is reached, the pin 2 line of U17 will go low
(monitored at TP2). This line is called Not-Start Conversion
and goes to the not-start input of U8. The line going low
will stop the conversion process and also stop the counting
in U26. The U10A gate is disabled so that the clock pulses
can no longer get to the counter. If the counter can no
longer be clocked, the cycle will stop at that point.
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All of the above process will be repeated anytime that
there are two conditions present. One of these is, if the
beam on the CRT has moved far enough to go from one
address to the next, the new address will be digitized at the
new horizontal position. The other condition is the genera-
tion of the signal that will tell the circuitry to memorize.
This is actually two signals, since the A channel memory
memorizes twice. The first memory pulse commands the
memory to store the signal that appears at the input. The
second pulse commands the circuitry to memorize and
average the second signal with the first signal. The end
result is the storing of the average of the two memorized
sequences in the A channel memory. This function is useful
for return loss measurements where the average of short
and open calibration signals needs to be taken and stored.
The commands to memorize come from the CPU. The
first memorized signal is applied to U18A. UI18A will latch
and wait until the signal can be passed to the following
latch, U18B. U18B will then be clocked when the retrace
pulse appears. The reason for this sequence is that the
circuitry must not attempt to memorize during the retrace
period of the CRT. This is assured by memorizing every-
thing from the point where retrace stops until the next
retrace starts. This allows memorizing only during the for-
ward trace of exactly one sweep. To accomplish this, U18B
is clocked from the positive edge of the retrace signal. This
means that as soon as retrace begins, the U18B input infor-
mation will be transferred to its two outputs. The Q output
is used to enable two of the hex bus drivers, and the Q-bar
output is used to enable the opposite two hex bus drivers
that connect the output of U9 to the memories. The U18B
Q output going high will disable U22 and U15. The Q-bar
output going low will enable U21 and Ul4. This means
that, since U21 and Ul4 will be enabled, it is now possible
to drive or load the memories from the data lines on the
output of U8. The Q-bar output of U8B (monitored by
TP5) is called the Not-Memorize 1 line. When this line
becomes active it clears input latch U18A, and then is
ready for the next memorize signal. At this point, nothing
has happened until a new address signal is received (after
retrace is complete and the CRT is ready to start the for-
ward trace). The address signal must wait for the end of
retrace because U6A (Clear Direct) input is driven from the
retrace, and inverted by U7A. Then, a new address signal
will produce (at U6A) a master reset for the conversion
counter, U26, and start the conversion cycle over again.
After the first conversion has been completed (when the
operator signals that the set-up has been changed from a
short to an open), the CPU sends a memorize 1 and 2
divided by 2 command. The second memory pulse is latched
in UI1A to be used by Ul1B when required. Ul1B will
transfer its data into an active state at the next retrace
pulse. The Q output will disable hex bus drivers U21 and
U14. The Q-bar output going low will enable U20 and U13.
U20 and Ul3 will connect the outputs of a set of adders,
U3, U4, and US. These are connected so that the RAM mem-
ory can be loaded from the adders. The adders are then fed
from the data already memorized and held in the U19 and
U12 hex latches. That information is then added to the new
data acquired when the second memory signal was digitized.
The resulting data is shifted to the right once which divides
it by two. This average is then loaded into the RAM.

Another output that appears on the PC board during the
memorize 1 or 2 cycles, or during the interval when the
circuit is waiting for the retrace signal to activate the
memorize 1 or 2 cycle, is a signal called Not-Busy. This
signal will go low, signifying that the memory circuits are
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busy and not able to accept additional commands. Any-
time that the circuits have been commanded to memorize,
they will stay busy until asked to memorize twice. In this
way, they are able to go completely through the memoriz-
ing cycle.

The output of the A Channel Memory board is at J6, pin
B (monitored by TP9). The output is produced through
isolating op. amp. U25C so that grounds can be transferred.

5.3.5.1 Test Point Indications

TP1 — 5V Logic Voltage

TP2 — Start Conversion. Goes low when count 1 of count-
down is reached.

TP3 — 1 usec Pulse when U6B is clocked. Used to write-
enable the RAMs.

TP4 — When low, connects the adders. End result is plac-
ing of averaged data into the RAMs.

TP5 — Enable Signal to hex drivers. Connects DAC to
RAMs.

TP6 — +15V Supply Voltage

TP7 — Master Reset. (2.2 usec pulse) Starts new con-
version cycle.

TP8 — -15V Supply Voltage

TP9 — Memory Board Output

TP10 — 15V Common Ground (On-board signal common)
TP11 — Ratio Common Ground

5.3.6 B Channel Memory

(Bd # A7 SD 14888)

The operations performed by the B Channel Memory board
(Assy. #14887) can be divided into five different functions.
Included in these are: (1) Memory Control, (2) A to D Con-
version, (3) Random Access Memory (RAM), (4) Reference
Voltage Supply and, (5) Sweeping Too Fast signal initiation.
(Use Figure 5-8 — Block Diagram — and SD 14888 as aids
to better understand the following discussion.)

5.3.6.1 Memory Control

The dual latch device, U8, is used to sense the presence of a
memorize pulse from the CPU. The pulse will set the latch
of U8A so that the Q output will go high. Then, at the
arrival of the first retrace pulse, that will be transferred to
the U8B latch output. The active low (Q-bar) output of
U8B is applied to the clear input of USA so that, as soon as
data has been sensed by U8B, the information is cleared.
The signal is then transferred through U9C and the CR1
diode, to a line called Not-Busy. This line will become true
(go low, since it is an active low), and will tell the CPU that
something is happening in the memory circuit and not to
disturb it. Data from the Q-bar output of U8B is also used,
through U9A and U10A, to steer the write-enable and chip
select pulses to the correct RAMs.

New address information from the CPU enters the board at
J7, pin D. This signal originates at the Horizontal and
Cursor PC board, and indicates that the trace has moved far
enough from the left to the right to arrive at a new address.
The new address signal will activate timer U3A to produce a
3 uwsec pulse from its Q-bar output. The 3 usec pulse is
called the Not-Start Conversion pulse and is an active low
line that can be monitored at TP10. It is used as the start
pulse for both Successive Approximation Registers (SAR)
U2 and Ul in the A to D conversion process. Pin 3 of U3A
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is the reset direct and makes sure that U3A is reset during
retrace. The end of the retrace will cause the start of the
memorizing process. One additional timer, U3B, provides
a 1 usec pulse that is used to produce a wvrite-enable signal
for the RAMs at the correct point in time during the con-
version process. This assures that, once converted, the data
is stored in the RAMSs.

5.3.6.2 A to D Conversion Process

Analog data is applied through the Ratio B input at J7, pin
1, to isolator UI9A and appears as one input to comparator
U21. The other input to U21 is derived from the output of
the two DACs, Ul3 and Ul4. Since a feedback loop is
formed from the output of the DACs back to the analog
input (compared with the analog input), the closed loop
causes the DACs to become A to D convertors. The outputs
of the DACs are constantly being compared with the analog
input to ensure that the DAC outputs will try to be equal to
the analog input voltage. In the process of becoming equal
to the analog voltage, the digital word required to produce
that condition will appear at the inputs to Ul3 and Ul4.
U13 and Ul4 are driven by a pair of Successive Approxi-
mation Registers, Ul and U2, through two data buffers, U6
and U7. U6 and U7 are needed because the data that feeds
the two DACs will arrive either from Ul and U2 during tthe
memorize cycle, or from the RAMs during the readback
cycle. Hence, the DACs are always busy performing one
function or the other.

When the N10 unit is first turned on, information in the
RAMs is totally random and appears at the output of the
DACs as a very large noise signal. It is possible that there
could be enough noise to allow some to leak through to
the CRT display and cause a slightly noisy display (only
after turn on). This condition can be cleared by placing
anything into the memory (go through memory cycle).

The output of the DACs U14 and Ul 3 are applied to U20A
and U20B which convert from current to voltage. U20A
has a large feedback resistor (R13), 4.02K, and U20B has a
small feedback resistor (R34), 511 ohms. Also, the voltage
from U20A is fed through a 10K resistor (R14), while the
output of U20B is fed to the same point through a 127K
resistance (R35) which is 12.7 times as large as U20A. The
combination of the two resistive changes produces a total
output from U20B that is 1/100th the size of U20A. The

-reason for all of this is to produce a vernier adjustment of

Ul4 by U13. Ul4 and Ul3 are both 8 bit counters (16 bit
total), but they overlap so that only 15 bits of true data
are available from the DACs. A full 16 bits would give,
roughly, one part in 65,000 of resolution, whereas 15 bits
gives one part in 32,000. In actuality, what is really pro-
duced is one part in 26,000, so the 15 bit resolution is not
quite achieved. The DAC output data is combined at the
U20C input and appears buffered at the U20C output. The
pin 8 output of U20C is the point at which the feedback to
U21 occurs. This means that this is the point where the sig-
nal is forced to be equal to the Ratio B input. From U20C,
the signal goes through the U19B isolator stage to the out-
put of the PC board, MEM B, and is monitored by TP3.

5.3.6.3 Random Access Memory (RAM) Storage and
Function

There are two banks of RAM containing a total of 4K bytes
of storage capacity. This capacity is necessary because there
are 16 bits (2 bytes) of data (from the DACs) to store for
2048 locations, therefore 4K bytes of RAM are required.
U15 through Ul18 and U22 through U25 store 1K x 4 bits




in each chip, adding up to a full 4K bytes of data storage.

Data from the RAMs are applied to the DACs if the DACs
are in a read mode, or is stored from the buffers feeding the

DACs during a write cycle. Bus contention is avoided by’

having the buffers from Ul and U2 that feed the RAMs’
data during a write cycle, operated from the same circuitry
that switches the write enable and chip select lines of the
RAMs. This is controlled, as mentioned earlier, through
U9A and U10A.

5.3.6.4 Reference Voltage Supply

This PC board (B Channel Memory) is the only point in the
N10 unit where the reference and 15V common grounds are
tied together (shown at the middle of the right side of the
SD). This circuitry constitutes the analog voltage reference
supply, and produces an exact, very stable, carefully adjust-

ed 10V reference. This reference is adjusted by R39 to 10 |

+0.002V. This £0.02% deviation means that a precise 10V
can be delivered, as required, to other PC boards in the sys-
tem that require the analog reference voltage. The 10V
reference is derived from Ul2. Ul2 is a very stable Zener
diode located on a chip that also has a heater. The heater is
tied between the positive and negative 15V supplies, and is
thermostatically controlled. This assures that the tempera-
ture of the Zener is kept very close to a constant value. The
Zener is rated at 7V and is multiplied to 10V by U19C.

5.3.6.5 Sweeping-Too-Fast Error Signal Production

The sweep cannot be too fast while memorizing or the
DACs will not have enough time to go completely through
their conversion process. Bits of data will be lost. If the
sweep is too fast, this will be indicated by the instrument
through the flashing of the Sweeping Too Fast error light,
audible beeping, and a lock-up of all of the instrument’s
functions (except CLEAR) until the sweep generator is
slowed down sufficiently to allow accurate recording.

The memory sweep error monitoring circuit is composed of
both sections of US, U11A, and peripheral components. U5
is a twin timer, with USB generating a very short 1 usec
pulse and USA producing a very long 120 msec pulse. The
two timers are sequentially triggered by a signal coming into
the board at J7, pin 3, called Forward Trace. The forward
trace signal comes from the Horizontal and Cursor PC board,
and will be high when the CRT spot is moving from left
to right (during memorization).

When the forward trace cycle is initiated and the spot just
starts to move to the right, the line will go high. At that
point, U5SA is triggered and raises its Q output line, pin 13.
The Q output is applied to the D pin of the Ul1A latch.
Nothing happens at Ul1A at this point except that the D
input is in a high condition. If, before the 120 msec delay
time is completed, there is a termination of the forward
trace (gets all the way across the CRT screen and starts
retrace), the forward trace signal will drop. The signal going
low will trip USB which will produce a | usec pulse that
will clock the Ul11A latch. If this happens before the 120
msec is up on the timer, the Q output of Ul1A will go high.
This will send a signal to the CPU, via the interconnection
through the mother board, that the sweep is moving too fast
for the memory to properly capture it. The CPU will then
stop all further action, will not attempt to memorize, will
keep the keypad dead, will flash the Sweeping Too Fast
light, and will give an audio indication through the sounder
on the front of the instrument. This condition will contin-
ue until the sweep generator is slowed or unless the CLEAR
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button is pressed. Then the CPU will go back to reset and
be ready for another command.

5.3.6.6 Test Point Functions
TP1 — 15V Common Ground

TP2 — 15V and Reference (Ratio) Common Ground
Junction

TP3 — OQutput of the B Channel Memory board
TP4 — 10V Reference Output

TPS — -15V

TP6 — +15V

TP7 — 5V Common Ground
TP8 — +5V

TP9 — Write Enable Signal to the RAMs
TP10 — Start Conversion Signal to the DACs

5.3.7  Horizontal and Cursor Board
(Bd # A8 - SD 15188)

(Use Figure 5-9 — Block Diagram — and SD 15188 as aids
to better understand the following discussion.)

5.3.7.1 Horizontal Sweep Circuitry

The Horizontal Sweep Circuitry portion of PC Board
Assembly 15187 performs three functions. The first is to
receive the ramp signal from the sweep generator and proper-
ly scale it. The second purpose is to generate horizontal
address information so correction values can be located in
the N10 memory. The third function provides an internal
sweep if no sweep generator is available and CW power is
to be measured.

The sweep from the sweep generator can be applied to the
N10 in either symmetrical or asymmetrical form. Symmetri-
cal would be evenly spaced above and below zero (e.g.,
-5 to +5V), and asymmetrical would be unevenly spaced
(e.g., 0 to 20V). The circuitry will scale it so that almost
any sweep input is turned into an exact 0 to 10V ramp for
internal use.

The scaling circuit regulates the bottom and top levels of
the sweep input. An auxiliary circuit is used to detect when
the sweep has ended and retrace has started. With the sweep
input at Ul 1A of the auxiliary circuit, a retrace signal will
be generated at the start of the retrace, and terminated
when the retrace stops again. Thus the auxiliary circuit,
composed of Ul1A, Ul, U9A, and U6B, tells the scaling
circuitry when to look at the sweep to adjust the amplitude
at both the top and the bottom.

The ramp voltage from the sweep generator comes into the
N10 as a sawtooth waveform through the Aux 1 connec-
tion of the back of the D14 Mainframe. The voltage is then
applied to buffer amplifier U26B. R9 and R10 divide the
voltage by two. This is necessary because the level from the
sweep generator could come in as high as 20V, which
would be beyond the dynamic range of the circuit. From
U26B, the external sweep goes to analog switch U25B.
Depending on the command it has received from the N10
microprocessor through U24, U25B will select either the
external sweep from U26B or the internal sweep generated
by UI8A and U26C. Whichever sweep has been selected
then goes into Ul1B for scaling and to Ul11A to determine
the starting point of the retrace cycle. Ul1B is an ampli-
fier which allows an offset to be used so that the sweep will
always start from a -2V reference point. The sweep will

5-17




Model 1038-N10

then go down to some arbitrary level depending on the
magnitude of the sweep coming in from the sweep gener-
ator. U9B and C form a precision peak detector with feed-
back, looking at the output of Ul1B. This peak voltage is
compared with the -2V standard reference level and any
difference is amplified by U9D. U9D provides a current
source through R82, with the magnitude and polarity deter-
mined by how far away the voltage on pin 8 of U9C is from
the -2V reference. The reference is applied from voltage
divider R76 and R80. If pin 8 of U9IC is exactly equal to the
reference, U9D will adjust itself to produce no current at
all.

At the start of the retrace cycle, C24 is reset for an 880 usec
interval. This is caused by a current switch in U19A at pin 3
which discharges C24 to prepare for a new cycle. This guar-
.antees that, to whatever point C24 was charged through
CRS8 for a specific sweep cycle, it will reach an accurate
new peak value on the next cycle. Each cycle is completely
independent.

At the end of the retrace cycle, U8 will trigger to close
switch U4A for a period of 880 usec. During the time the
switch is closed, C22 will charge either positive, negative, or
not at all depending on the relationship between the refer-
ence level and the level from U9C. The voltage on C22 will
either increase, decrease, or remain constant. This will
cause the voltage at pin 7 of U3A to shift to a level suf-
ficient to set U11B to exactly -2V.

U3B operates exactly like U3A, U10B operates like U9B,
U10D like U9C, and U12C like U9D, previously described.
When the zero level (start of sweep) was set, it was only
necessary to apply a straight dc offset to the input to bring
it to the correct value. To scale the ramp voltage to the
correct level at the end of the sweep, a multiplying pro-
cedure must be used. U2 is connected as a transconductance
multiplier controlled by U19C. Ul1C feeds U19C with a
properly scaled control signal. Ul19C is an exponential
amplifier whose function is to provide a constant loop gain
independent of the amplitude of its input.

The voltage output of U19C goes from pin 15 into pins 2
and 9-of U2. The only function of U19B is to supply,
through potentiometer R96, a constant current level to U2.
The usage of switch S2 will be discussed in the calibration
procedure section of this manual. S2 is used to switch the
circuit to a known state so adjustments can be made using
potentiometers R96, R77, and R103 during the calibra-
tion procedure. It is very important that the proper, step
by step, calibration procedure (as detailed in the manual)
be used or the circuit will be temperature sensitive, even if
it were working properly after some kind of informal,
unspecified calibration was performed. The differential
current coming from pins 7, 8, 1, and 14 of U2 is con-
verted to a single ended signal by Ul0A. The 5V output of
U1I0A goes into a control circuit similar to that previously
described for the start of the sweep. The 5V output of pin
14 of UI0A is multiplied by two in U10C. R109 is used to
adjust the voltage to exactly 10V. The 10V ramp is applied
to the unity gain differential amplifier U26D along with the
+5V reference from U12B (measurable at TP6). This offsets
the 10V ramp so that the output at U26D pin 8 is +5V.
This is attenuated 20:1 by R140 and R146. The final out-
put at pin A (Horiz [+] Signal) is exactly 0.5 +0.25V
(measurable at TP10), which is the correct amount to
properly operate the D14 Mainframe interface circuitry.
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5.3.7.2 Cursor Control Circuitry

The Cursor Control circuitry portion of PC Board Assembly
15187 is composed of U23, U12A, Ul12B, U5B, U5C, U7B
and associated components. U23 is a DAC. U12A converts
output current into voltage with a full scale capability of
10V (0 to 10V scale). U23 is controlled by the Central
Processing Unit (CPU) of the N10 through Parallel Peripher-
al Interface (PPI) U24. The “A’ port and a section of the
“B” port of U24 comprise the output lines to U23. Through
this connection, the CPU can control the analog voltage
measurable at TP13. This voltage is compared with the ramp
voltage by twin comparators USB and US5C. These two
comparators sense the analog voltage coming from the DAC
and compare it with the O to 10V ramp. U5B triggers first
and, as the ramp crosses the threshold of USB, the output
will go positive. The positive transition will cause the U7B
latch to be set. This means that the cursor output voltage
level goes up and will stay up until the ramp sweeps about
1% beyond. Then USC will cross its threshold and produce
a negative-going output. This clears the U7B latch and
terminates the cursor pulse. In this way, the position of
the cursor pulse is dependent upon the voltage generated
by the DAC which, in turn, is controlled by the CPU. U18C
will change the O to +10V cursor voltage produced by the
DAC to a -5 to +5V. This voltage is used by the D14A for
positioning the full-screen height, vertical line cursor at any
desired location on the CRT screen.

5.3.7.3 Horizontal Address Generator

Another segment of PC Board Assembly 15187 is used to
produce horizontal addresses for memory storage. This
circuitry can take either of two inputs and generate a digital
address corresponding to the position of the sweep at any
particular instant. The inputs can be either the scope sweep
through the 0 to 10V ramp, or a separate external input
used for V « F sweep. This V « F sweep comes from a
sweep generator that produces voltages that are directly
proportional to the instantaneous frequency of the sweep.

In either of the above cases, the address generator works
essentially the same.

If the internal 10V ramp is used as the input, it is applied
through U25A to a sample and hold circuit. This circuit,
composed of Ul7, U18B, and CS, is used to form the bot-
tom end of the sweep. This voltage could be 0V or slightly
above or below, but the sample and hold circuit will always
set the correct level. The purpose is to assure a reference
point which will establish the correct starting level in rela-
tion to the total excursion of the ramp. Therefore, with
one end of the address coming from the sample and hold
circuit, the upper end of the ramp excursion is applied
directly as sweep voltage to the comparator pair, Ul13B and
U13D. These have latches UI5A and U15B on their outputs.
The latches are clocked by the 500 kHz system clock and
cleared by timer U16. This latching and clearing action is
necessary to fix the maximum speed at which the address
generator is clocked. The clocking cannot get ahead of the
A and B channel memory circuits which are speed limited.
The timer, Ul6, has two separate timing outputs. The
memorizing or slow mode is about 18 usec, and the read-
back or fast mode is about 1.6 usec. The purpose of the
timer is to set the maximum clock speed into the address
generator.

The other inputs of comparators UI3B & D go to the DAC,
U27 and U12D. U27 is a 12 bit DAC and U12D converts
from current to voltage. Offsets are supplied on both ends




during this conversion process to allow the production of
slightly more voltage range than is required. When the 0
to 10V ramp is fed into the system, it is very important
that the voltage handling capability of the DAC is not
exceeded. For this reason, the DAC has the ability to handle
more than 10V. It can go slightly below OV on the low end
and slightly above 10V on the high end, by about 3%. The
output of the DAC is compared with the 10V input ramp
and, depending on whether it is larger or smaller than the
input ramp, the digital word input of the DAC will either
increase or decrease. This is done by applying clock pulses
to either an up or down input in the 4 bit up/down counters
U20, 21, 22, 28, 29, and 30. These counters have direct
load capability. During the up/down phase (forward sweep),
the up/down pulse inputs are supplied from the latches at
the output of the comparators. The comparator decides
whether an increase or a decrease is required, and applies
the proper voltage to the latches. The clock pulse from the
500 kHz system clock puts the timing information into the
latch. This appears as either an up-count or a down-count
input to the counter. If the circuit is operating in the nor-
mal mode (counting up), an up pulse is required. The UISA
latch will trip and produce a low at its output. This will pro-
duce a negative transition at the count-up line of U28. The
high to low transition will also be applied through U14C to
the timer, U16. A clearing pulse is then produced at the out-
put of Ul6 as soon as the timing information is transferred
from the latch to the timer. U16 generates the clearing pulse
just long enough to clear the information and is then ter-
minated because the clear line will be pulled down by the
timer.

A sharp, narrow pulse comes from the comparators to the
counters to keep the counters tracking the input ramp volt-
age. As the counting-up function progresses, a larger binary
word is fed into the DAC (U27), and the voltage will in-
crease along with the incoming ramp voltage. When the top
of the ramp is reached, a Retrace and Not-Retrace signal is
generated. One of the functions of the not-retrace pulse is
to change the mode of the up/down counters. U28, U29,
and U30 will go into a parallel load mode, and the 4 bit
inputs to the counters are fed directly to their outputs. In
other words, they become simple connectors and are trans-
parent to the signal. The 4 bit inputs from U20, U21, and
U22 will feed the digital word into the DAC to force it to
go to the start voltage. The up/down pulses for U20, U21
and U22 come from nand-gates Ul4A & B. These gates are
enabled by the retrace signal and clocked by the 500 kHz
system clock. The clock pulse is steered to the up/down
inputs by comparators UI3A & C. The retrace comparators
are fed from a held dc voltage that corresponds to the bot-
tom end of the 0 to 10V ramp. As soon as the retrace mode
becomes active, the comparators immediately attempt to
force the DAC to a low level. This means that the DAC will
be rapidly counted down and, as soon as the low level
voltage is stable (held by the sample and hold circuit), the
output of the DAC will not change until the retrace cycle
is completed. The action will then transfer back to a normal
counting mode, as previously described. One of the things
that happens in the transition from the trace to retrace
state or vice versa is a change in the ramp at the bottom end
(= 0V £ a few millivolts). A small hysteresis is applied to
the comparator (U5A) that tracks the bottom end of the
ramp. As soon as the ramp starts its voltage increase (moves
; a few millivolts up) the hysteresis of USA will be overcome
and a signal will be produced called Not-Start of Trace. The
production of this signal means that the trace has started
forward and, to indicate this, a sudden change is produced
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that clears the latch of U7A. When the sweep starts forward
again, the forward trace is generated and is used on the in-
put boards to enable the circuit that will detect the “Sweep-
ing Too Fast” condition. When the U7A latch is cleared, its
Q output (called Retrace) is reset, and the address generator
will begin to follow the sweep toward +10V. The forward
trace will be high only during the time that the trace is actu-
ally moving from left to right, and will be low at any other
time. The purpose of this function is to have a signal avail-
able that will sense when memorizing can take place within
the readable portion of the trace. The start of the forward
trace also triggers the sample and hold switch and loads the
bottom end sampler (U17) so that the bottom level of the
input ramp is held. This is done because the external sweep
may never come into the N10 exactly at zero; it could be 5 -
6V or some other odd range. For precise address generation,
the circuitry must always know where the bottom level of
the ramp will correspond to specific positions on the scope
forward. At the bottom end of the trace, the comparator is
set until it crosses the hysteresis level on the way up. During
this time, it is sampling the input level at the bottom of the
trace. When the hysteresis level is overcome, the circuit
knows that the trace has started forward. The Not-Start of
the Trace pulse is then terminated.

5.3.7.4 V « F Circuitry

When the V « F mode is to be used, the external input from
the sweep generator is connected to the Aux 2 input on the
rear of the D14 Mainframe. (It should be remembered that
the Aux 1 input — Scope Sweep — is always required.) The
signal comes into the Horizontal and Cursor PC Board
through input connection pin B and goes to an isolating
2:1 divider. This divider consists of a pair of 1 meg resistors,
R1 and R2, and provides a 2 meg input impedance plus
isolation to prevent damage in case of an improper signal
input. The signal is then applied to U26A. U26A is a varia-
ble gain amplifier whose gain is set by switch S1. S1 makes
it possible to set the gain to either unity, 2. 4. 6. or 8. By
the time the 2:1 input divider is added, a net gain of 0.5,1,
2, 3, or 4 will be realized. A small sweep signal can be fed in
and it will cause the generation of a large digital ramp. The
ramp will correspond to specific positions on the scope
sweep, similar to the O to 10V internal ramp. The gain will
be set according to the maximum voltage input at the Aux
2 connection. Otherwise, the system works just the same
as the internal sweep circuitry previously described. It
should be remembered that the horizontal address gener-
ator is not capable of going negative, so care should be
taken never to apply a negative voltage.

5.3.7.5 Test Point Indications
TP1 = 15V Common

TP2 — +15V

TP3 — -15V

TP4 — 0 to 10V Ramp

TP5 — Bottom of internal 0 to 10V ramp. (OV + a few
millivolts)

TP6 — +5V Reference. This is a dc reference established
by Ul2B from an external 10V reference which
comes from the B channel memory board. It
should be accurate to within 0.25%.

TP7 — Not Used
TP8 — Cursor Pip

TP9 — Sweep (internal or external) Input to the scaling
circuitry
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TP10 — Horizontal Output (-0.25 to +0.25V)
TPI1 — SV Common

TP12 — Forward Trace

TP13 — Cursor Voltage

TP14 — +5V

5.3.8 A & B Channel CRT Display Driver
(SD 15331 Bd #A9/A10)

The CRT Display board combines all analog signals for dis-
play on the D14A Mainframe CRT, for use in ratioing, and
for display of the cursor digits on the front panel of the
N10 unit. The signals to be combined are the A and B
channel inputs from the detectors, the memory data from
the A or B channel memory, the ratio signals from the
auxiliary inputs which can either be external or from the
GPIB, the channel ratio signals from the opposite channel,
and the ratio signal from the center or reference channel.
Also processed by the board are offset and reference line
positioning information (controlled by the CPU), the
marker and cursor pip signals, and the Aux 3 (Peak Power)
input from the rear panel of the D14A Mainframe.

The CRT Display PC board (assembly #15330) is identical
for both A and B channels. When the board is plugged into
receptacle A9 of the N10 unit, it will process information
for channel A (as shown on the SD). When inserted into
receptacle A10, it will process information for channel B.
(Use Figure 5-10 — Block Diagram — on page 5-20 and SD
15331 as aids to better understand the following discussion.)

5.3.8.1 Signal Combining Controls

All potential combinations are controlled by a set of analog
switches, U8 and U9. These switches are controlled through
the A port of the Peripheral Interface adapter, U18, which
is controlled by the CPU. The A port is the mode control
port, and it is what determines the settings of switches U8
and U9. U8 and U9 select what signals will be combined at
the summing junction of U2.

The input from the detector (Log A) is applied to the
ground isolator, Ul4A. The signal then goes to the top
switch of U8A which is controlled from the 1 line of U18.
The line is pulled low causing the switch to close, thus con-
necting the output of Ul4 A to the input of U2. U2 is a
unity gain amplifier whose output will be similar to the
Log A input. If the Log A input is positive, then the output
of U2 (measured at TP2) will also be positive. The U2 out-
put goes to another isolating stage, U3, which supplies the
signal from the A or B channel input to the gain control
switches, U4 and U10. These switches control the input and
feedback resistors for the gain control stage, Ull. The out-
put from Ul1 goes through ground isolator U12B and then
leaves the board to supply the A or B channel CRT outputs.
The CRT outputs are the deflection signals that will cause
the beam to move on the CRT.

U3 is also a combiner stage that not only supplies signals
to the switches, but also combines the CPU controlled off-
sets to be used at the output. This offset is accomplished
through the 12 bit DAC register, U6. A digital word is
supplied to the input of U6 from the CPU. The output of
U6 is buffered by U5 and produces an output that feeds
Ul12. At Ul12, the signal is offset and the gain is adjusted so
that Ul2’s output will appear as 1V per 10 dB of signal (60
dB would appear as 6V at U12A). If the offset is set to 0
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dB on the front panel of the N10 unit, then the offset volt-
age at pin 14 of Ul2A will be zero. However, the offset at
the DAC buffer U5, pin 6, will be about -6V. The U6 DAC
is supplied with a 10V reference at pin 15 which comes
from the 10V isolator stage, U12C, pin 8. The 10V refer-
ence from U12C also goes through R82 to Ul7, and as an
offset voltage to U12A through R42. In this way, all of the
circuitry is tracking with the very stable +10V reference.

The output voltage from US is supplied, through Ul2A, to
the combiner stage at U3. U3 combines this voltage with
signals from the A or B input or other ratio signals as
selected by the front panel controls. The output of U3 is
gain adjusted through U4, Ul0, and the corresponding
amplifier, Ull, so that any available dB/DIV is selectable
from the front panel. The output of U12B is then scaled to
50 mV/DIV which is sent to the D14 interface board.
U12B also receives signals from the reference line DAC,
U17. Ul7 has discrete levels that are selected by the refer-
ence line controls on the front panel of the N10. Any
desired offset can be set to select one of the CRT display
graticule lines to be the reference line for the display. The
voltage from Ul7 is buffered by U12D and, at the input of
U12D, appears at a 1V/DIV level. This level is divided down
by U12D so that, at U12B, it appears as 50 mV/DIV.

Also combined in Ul7, along with the reference informa-
tion, are the cursor pip and Aux 4 external inputs. The cur-
sor pip is supplied to the 8 bit input (pin 9) of Ul7 so that
it will produce exactly one-half of a division deflection on
the CRT display trace. The cursor pip is not normally re-
quired when the N10 is used with a D14A Mainframe, as the
cursor is a vertical line. If an X-Y plot of the CRT display is
to be made, then the cursor pip may be wanted so it will
show on the plot. For this reason, the cursor (bit 8) is gated
with a line controlled by the CPU through pin 37 of U18. In
order for the N10 to recognize whether or not it is plugged
into a D14 or D14A Mainframe, pin 13 of Ul8 is brought
out to the rear connector of the plug-in. It will be pulled
high by R128 if it is installed in a D14 (no suffix).

The Aux 4 external input comes from the BNC connector at
the rear of the D14A or D14 Mainframe and supplies mark-
er information when the marker function has been connect-
ed to the instrument. The marker input is a TTL pulse that
arrives at pin 10 of Ul7. Pin 10 is the 4-bit input and will
produce a one-quarter division deflection on the CRT dis-
play. The signals to produce the deflection for both the cur-
sor pip and the marker are completely independent of the
gain setting of Ul1l (dB/DIV). Since the marker input is an
external connection, it is isolated by a 1K resistor (R79)
and clamped to +5V and ground with two diodes (CR1 and
CR2) so that the voltage feeding Ul7 cannot exceed normal
TTL levels.

If the next switch below the top switch of U8A is selected
by the CPU through Ul18, this connects Ul5A to the U2
input. Ul5A is fed from the memory (A or B channel),
and the contents of the memory will be displayed directly
on the CRT. If the third switch down is selected, the mem-
ory signal is inverted by U15B and displayed. This inverted
memory signal would be the minus memory (as used in the
Input-Memory function), and is comprised of the data that
would be subtracted from the input signal. If the fourth
switch down (top switch of U9A) is selected by the CPU,
it will connect Ul16B to U2. Ul6B is a stage of amplifica-
tion and has either unity gain or times 10 gain, selected by
S1A. S1 is a small rotary switch accessible through the top,
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rear, of the N10 housing by removing the N10 from the
Mainframe. S1A makes it possible to select either 10 mV or
100 mV per dB of gain depending on the signal applied to
the external Aux 3 connection. The Aux 3 connection is
used to receive the output signal from a Model 1018B Peak
Power Meter. The signal is fed in through an isolator, U16A,
to swap grounds.

The next switch down is connected to U16C. The signal in-
put to Ul6C is an external ratio signal, applied either
through a rear panel BNC connection or as a voltage supplied
through the GPIB interface on the Mainframe (for A/X or
B/X display). The next lower switch, connected to U16D,
is fed from the opposite channel for ratioing with informa-
tion contained in the opposite channel. This makes it pos-
sible to produce an A/B or B/A display. If this were the
only switch of the array that were closed, the opposite
channel would be inverted and displayed as such. The in-
verted display would show what is to be subtracted from
the input signal to provide a ratioed display.

The U8B switch is fed from U14B (ground isolator) which,
in turn, receives the signal from the Log Reference input.
Log R comes from the center or reference channel and,
when the switch is closed, the signal being sensed by the
reference detector will be displayed.

If more than one of the switches in the U8A, U9A, and
U8B switch array are closed, a ratio will be produced. Since
all of the signals are in dB (logarithmic), the ratio is sup-
plied by simple subtraction. For example, if the top switch
which connects the signal from the detector to the display
were closed along with the bottom switch that allows view-
ing of the signal from the opposite channel, the two signals
would be combined. This would cause the display of A over
B (or B/A in case of the opposite channel). If all of the
switches are left open, it is possible to display only the
balanced condition of the operational amplifiers of the CRT
Display board. This makes it possible to adjust the input
zero pot., and other balance pots on the board.

5.3.8.2 Address Controls

U7, in conjunction with U13A, is used to properly decode
the address lines that enable either U6 or U18 so that U6
or Ul8 can be loaded by the CPU. U6 and U18 are enabled
by either the zero or the 1 output of U7. U13A is an exclu-
sive or-gate, one input of which is connected to an external
line called Select A. Since both A and B channel CRT Dis-
play boards are identical, when the PC board is to be used
for channel A (plugged into the A9 receptacle position in
the N10 Unit), the Select A pin is left open (ungrounded).
When the board is plugged into the A10 receptacle, Select
A is grounded. In this way, the open or grounded state of
the Select A line will tell the board whether it is processing
A or B channel information. An open condition (channel A)
will make the line high (pulled up by R8 connected to +5V)
which causes U13A to invert the signal from the AS line of
the address bus. The inverted A5 address signal is then
applied to the not-enable 1 line of U7. If the Select A line
is grounded (B channel), this will cause a zero to appear at
pin 2 of Ul3A so that the exclusive or-gate will not invert
the signal on pin 1. Therefore, there will be an opposite
address condition for the B channel. Whether the board is to
function as A channel or B channel is thus determined by
the normal or inverted condition of address line AS5.
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5.3.8.3 Test Point Indications and Usage

TP1 — Ratio Output. This TP looks at the output of the
ground isolator state that sends the ratioed signal
out to the cursor display and sends ratio informa-
tion to the opposite channel. Data from this TP
location is also sent to the GPIB when the current
signal condition for each channel is requested.

TP 2 — Looks at the output of U2. U2 combines all input
signals into a single signal that goes either to the
ratio output or to the CRT output.

TP3 — Reference (Ratio) Common Ground

TP4 — Used to calibrate the offset voltage. Switch S1B,
placed in a grounded position, will eliminate the
input signal from U2, leaving only the offset. The
signal at TP4 can then be used to set the DAC
offset. The TP4 signal can also be fed to the gain
control stage Ul1,

TP 5 — Looks at the A or B channel plus (+) output to the
D14A Mainframe. 50 mV/DIV voltage is supplied
to the CRT deflection amplifiers from this point.

TP6 — -15V

TP7 — +15V

TP8 — 15V Common Ground
TP9 — 5V

TP10 — +5V

5.3.9 CPU Board
(SD 14964 Bd #A11)

The CPU (Central Processing Unit) Board (assy. #14963) .
controls all of the functions of the N10 unit. Using SD
14964 as a guide, the CPU circuitry can be broken into
four sections. The clock and CPU itself can be seen in the
center of the SD. At the top of the SD are shown the RAMs,
and at the bottom are the EPROMs. At the right and left
edges of the SD are shown the I/O interface components.

(Figure 5-11, Block Diagram, on page 5-20 can also be used
as an aid to better understand the following discussion.)

5.3.9.1 Clock and CPU Controls

The 16 MHz crystal clock (U4) divides down to provide a
2 MHz clock for the CPU and a 500 kHz clock that is used
by other PC boards. Binary counter U9 and US5, respectively,
are the dividers for the 2 MHz and 500 kHz clocks. The
output of U9 is fed to a transistor circuit (Q1, Q2, and
peripheral components) to produce the necessary clock
waveform for the CPU, Ul6. Transistor Q3 and its peri-
pheral components comprise the power-on reset circuit.
When power is first applied to the N10 unit, pin 26 of U16
(Not-Reset) is held low, keeping the CPU in a reset condi-
tion for the approximate one second that it takes the 5V
power supply to stabilize. During this one second, the
power-on circuit holds everything in a static condition. As
soon as the reset circuit lets go, the CPU begins executing
instructions at address zero. Address zero is decoded from
the address lines by U2 and U8. U2 is a decoder that only
feeds one of the I/O chips, and U8 decodes all else. At
address zero, the zero comes from the U8 decoder and is
used as an enable for EPROM U3. U3 is the low address
EPROM and Ul12 is the high address EPROM. U3 occupies
addresses from O to 7FF. Ul2 occupies addresses from



1000 to 17FF and is also decoded by US8. U8 outputs O,
1, 2, 3, and 4 are active low lines and will pull down on
individual chip select lines to accomplish the enabling of
desired functions. The CPU, starting at zero and reading
instructions from the U3 EPROM, will begin executing the
instructions at address zero. After it starts executing, the
entire CPU becomes controlled from the program in U3 and
Ul2.

5.3.9.2 Random Access Memory (RAM) Functions

The RAM block (1K x 4 bits per RAM) consists of Ul and
U7. These are chip selected by U8 at address group 2000
hex. Since they are chip selected at the same address, they
will work together. Ul is the memory for the low nibble
and U6 is the memory for the high nibble. The data lines
for Ul and U7 are connected directly to the data bus for
the rest of the instrument. The bus has a set of switches
which allow the data bus from the CPU to be disconnected
from the rest of the N10 unit. In opening the switches, a
specific code is generated which will force the CPU to
strobe all of its addresses. The purpose of this is to make it
possible to use troubleshooting methods that utilize signa-
ture analysis equipment. All of the temporary storage
(scratch pad memory) used by the CPU is contained in Ul
and U7. This is only a small portion of the N10 unit’s total
memory capacity, and is used only by the CPU.

5.3.9.3 Input/Output (I/0) Functions

There are three separate ways for signals to enter and leave
the CPU board. Referring to the right side of SD 14964,
there are two sets of bi-directional buffers (U14 and U17),
and one set of uni-directional buffers (U10). The reason
that a uni-directional buffer can be used is because it inter-
faces only address lines. The CPU generates all of the
addresses used by the PC boards in the N10 unit, and in-
dividual interfaces on the other PC boards will be addressed
and enabled under the control of the CPU.

Referring to the left side of SD 14964, there are two addi-
tional chips used to interface the I/O signals with the CPU.
Chip Ul1 is called a PIO (Peripheral Input/Output) and is a
data line buffer for the CPU to allow data to be sent or
received to or from peripheral equipment. This device has
16 data lines split into two 8-bit ports (A and B). The A
port (four lines) is used to control the PMIB (Pacific Mea-
surements Interface Bus). This bus interfaces, through the
1038-D14A Mainframe, the GPIB interface board and the
N10 plug-in unit. The four lines of the A port form a hand-
shaking, bit-serial interface. All data to and from the CPU
board is sent in the bit-serial format (one bit at a time). All
eight lines of port B are used for I/O functions as indicated
on SD 14964. Some of these lines are inputs and some are
outputs, but all of them are fully controllable by the CPU
and also allow peripheral equipment to interrupt the CPU
operation to cause the CPU to start a new function. One
example of this interrupt function, applied to bit 0 of port
B, is the Keyboard Interrupt. If the operator presses a
front panel key, the line will pulse and cause the CPU to
stop whatever function it is performing at the moment and
go into an interrupt service routine. The CPU is vectored to
the correct service routine and, in this case, will go out to
the keypad, sense what data was entered, and store that
data. The CPU will then go back to whatever operation it
was performing before it was interrupted. This process is
accomplished at a hardware level, therefore it is very rapid.

U1l is enabled by its chip select line. Decoding is done by
address lines from the CPU through U2. U2 uses its zero
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decode line to select U11 as the I/O port, address O through
31, as selected here.

The other I/O port is PPI (Parallel Peripheral Interface)
U1S5. Ul5 has three ports (eight lines per port), but only a
portion of these are used. UlS is addressed as a portion of
memory (similar to addressing a RAM) rather than as an
I/O port. The address is decoded by US8. It is in the 4000
hex group that chip selects U15. Ul5 has four registers.
These are the I/O registers for the A, B, and C ports, and
the control register. The four ports are selected by address
lines A1 and AO of UlS5 on pins 8 and 9. These address
lines are separate, distinct, and should be distinguished from
the A port lines of pins 3 and 4. Pins 3 and 4 are peripheral
I/O lines as opposed to address lines. The two least signifi-
cant address bits control which of U15’s four registers are
actually being controlled. The C port of Ul5 has two out-
puts (C1 and C2) that control a transistor array. This array
interfaces with two output lines labeled Not-Display A and
Not-Display B. Both lines are active low, and are connected
to the D14A Mainframe mother board. Through these lines,
the CPU has control over what is being presented on the
D14A CRT display.

Switch S1 (above Ul5 on the SD) is a rotary, screwdriver-
adjustable, 16 position switch. The switch is physically
labeled for positions 0 — 9, A - F, and is used for selection
of specific operating characteristics of the N10. Only four
of the positions are currently used for selection of Auto
Zero and V « F functions as defined in Section 3.2 of this
manual. The switch is connected to the A port of Ul5
which determines what function is being requested by the
operator. S1 can only be adjusted when the N10 unit is
removed from the D14A Mainframe, as discussed in Section
3.2

5.3.9.4 Test Point Indications

TP1 — Not-Interrupt Line of Ull. Allows monitoring of
whatever condition has caused the CPU to stop its
normal routine and go into an interrupt service
routine. There are a number of functions that can
cause an interrupt, so this TP is useful when
troubleshooting. Checking at this point can assist
in locating a malfunctioning component.

TP2 — +5V
TP3 — 5V Common

TP4 — Clock drive to the Ul6 CPU. It is a 2 MHz sym-
metrical square wave at +5V amplitude.

5.3.10 NI10 Interconnect Board
(SD 15006 Bd #A12)

The N10 Interconnect Board (Assembly # 15005) is the
PC board that interconnects all of the signals traveling
between the various functional circuit boards. Boards Al
through All plug into the Interconnect Board. Besides
routing signals between the functional circuit boards, the
Interconnect Board also provides the interface to the finger
boards which, in turn, interface with the D14A Mainframe
unit.

5.3.11 Front Panel Assembly

(Bd # A13-SD 15003
The Front Panel (Assembly #14968) contains all of the
push button and LED readout controls and displays that
allow the operator to interface with the N10 unit. The but-
tons that control the operation of the N10 are connected as
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three groups. Each group is connected through an individual
16 key encoder. The three groups consist of: (1) the select
buttons (Ch. A, Ch. B, Enter, Clear, Auto Zero, Int. Sweep,
and Cal), encoded by Ul7;(2) the jog button group (Offset,
dB/D1V, and Cursor), encoded by U13; and (3) the numeric
group (O through 9, minus sign, and decimal point), encod-
ed by Ul4. The numeric buttons are actually double func-
tion keys because they activate specific functions as well as
numbers. This is controlled by timing within the software
program.

The 4 bit outputs of each encoder are all connected in
parallel and supplied to the Display Driver board. From the
Driver board, information is fed to an interface chip where
it is read by the CPU. A data available line is also supplied

from each encoder. All three encoders (U17, U13, and U14)
operate similarly, so just U17 will be discussed here.

If one of the channel select or other buttons associated
with Ul17 are pressed, U17 will encode from its X and Y
input, and also raise the data available line on pin 12. The
data available appears as the DA1 line to the keypad data,
and is sent to the Digital Display Driver board. As soon as
the DAI1 line is raised, the information from the Driver
board will pull the Not-Enable 1 line low. This will connect
the tri-state output lines (A, B, C, and D) at the U17 encod-
er. This means that the A, B, C, and D outputs will appear
at the Driver board and be available to be read by the CPU.
Also available to the CPU is the fact that it was group one
of the switches (group two is encoded by U13 and Ul4
encodes group three) which was encoded on the ABCD
lines, and the CPU can determine which individual button
is being pressed. This entire section (U17, U13, and U14) of
the Front Panel is separate and distinct from all of the dis-
play functions.

All of the display readouts and indicators are LEDs. They
are operated as seven-segment displays with all of the seg-
ment lines tied in parallel. Individual common lines are
brought out so that it is possible to strobe (individually
energize) each of the digits and produce a multiplexed.dis-
play with a single seven-segment encoder. The individual
LEDs that indicate the various input modes (dB, dBm,
Input, Input-Memory, Ref Ratio, Channel Ratio, Memory,
and Mem 1&2) are treated exactly like seven-segment dis-
plays. Each occupies a position on the segment encoder as
if each were one segment of a seven-segment LED. In this
‘way it is possible to use any single encoder to light any
single digit or individual LED on the front panel.

All of the front panel LEDs are continually strobed at a
frequency of 100 Hz. This means that, about every 10 msec,
all of the lights will be cycled through and pulsed once
(multiplexed) and another cycle started. All of the multi-
plexing is handled by the Digital Display Driver board,
physically located next to the Front Panel.

The individual LEDs for the input mode indicators are re-
turned to a common panel called A Common or B Com-
mon, depending on which channel the LED is associated
with. Certain other functions (V « F, Int Sweep, Remote,
and Cal) are returned to a separate point called Miscellaneous
Common, and each of these will be strobed separately by
the Driver board. Each of the groups (input indicators and
miscellaneous indicators) are strobed separately.

The circuitry is designed to make it possible to turn off any
group of LEDs or any single LED. This makes is possible to
flash that group or single LED. Flashing of LEDs or groups
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of LEDs will take place any time that action on the part of
the operator is pending, to alert the operator that another
step is required while performing a command input
sequence.

5.3.12 Horizontal Finger Board
(SD 15034 Bd #A14)

The Horizontal Finger Board (Assembly #15023) provides
an interface between the Interconnect Board and the hori-
zontal drive stage of the D14A Mainframe unit. Other sig-
nals, as shown on SD 15034, also are interfaced through this
board.

5.3.13 A Channel Finger Board
(SD 15034 Bd #415)

The A Channel Finger Board (Assembly #15064) inter-
faces the signals from the A and B channels of the N10 unit
to the D14A Mainframe unit, Other signals, as shown on SD
15034, are also interfaced between the N10 and the D14A
through this board. )



SECTION 6. PERFORMANCE VERIFICATION TESTS

6.1 Purpose

Information in this section is useful for periodic evaluation
of the performance of the Model 1038-N10 Network Analy-
zer Plug-In. It can also be used for inspection testing when

6.2 Equipment Required

Model 1038-N10

the instrument is first received. (The N10 Plug-In must be
inserted into a Model 1038-D14A Mainframe for it to be
able to function.) If the 1038-D14A/N10 system fails to
meet one or more of the performance criteria listed here,
refer to Section 7 for detailed instructions on making the
necessary adjustments. Be sure that the 1038-D14A Main-
frame is within proper calibration specifications prlor to

testing with the 1038-N10 Plug-In unit.

Qty. Description Ref. Desig.
1 Model 1038-D14A Mainframe MAINFRAME
1 Standard Swept RF Source Power Output -10 to +16 dBm SWP SRC
Sweep retrace time must be > 5 ms
Sweep forward trace time must be
> 20 ms
1 Low Voltage Power Supply 2.5 to 5V @ 1 mA or higher PWR SUP
1 Attenuator 10 dB to within £0.02 db accuracy FIX ATTEN
1 Attenuator 70 dB in accurate (within 0.03 dB) VAR ATTEN
10 dB steps (to check detectors)
1 Source 30 to 50 MHz with an output of 10 PWR SRC
mW +0.5% and a source VSWR better
than 1.07. Harmonics at =50 dBc
or better.

6.3 Test Procedures

(Prior to performing the Verification Tests, connect detect-
ors to both A and B channels. Connect SWP SRC to drive
the horizontal input — Aux 1 on the rear of the MAIN-
FRAME. Be suree CALIBRATOR (on the front panel of the
N10 unit) is always OFF when it is not actually in use.)

63.1  Auto Zero

A. Turn ON both channels
1. PressCH A—- CHB - ENTER

B. Apply zero input to both channels (RF = < -70 dBm)

C. PressCH A, AUTO ZERO
1. Verify that only channel A is auto zeroing. (Cur-
sor display varying)
2. Wait for end of auto zero cycle (approximately 8
seconds)
D. Press CHB, AUTO ZERO
1. Verify that only channel B is auto zeroing
2. Wait for the end of the auto zero cycle

6.3.2  Power Tracking

A. Set the SWP SRC for at least 0.5 seconds
1. Be sure retrace time is greater than 50 msec
2. PressCH A~ SF1 - 0- 5- ENTER
3. Be sure that the CALIBRATOR light is OFF
4

Activate SMOOTHING. for Channels A & B by
pressing CH A - SMOOTHING - ENTER and
then CH B -~ SMOOTHING -~ ENTER
B. Check tracking of both channels from +10 to -60 dBm

1. Connect channel A detector to the PWR SRC
through the VAR ATTEN

2. Set the VAR ATTEN to 10 dB (0 dBm output)

3. Press CH A - INPUT -~ ENTER

4. Adjust channel A CAL for exactly 0 dBm (00.0
on Cursor LED)

5. Set the power level at each 10 dB level from +10
dBm to -50 dBm for a single diode detector, or
-60 dBm for dual diode detectors

6. Verify that the error is less than the maximum

spec value as shown in Figure 1-1 of Section 1.2
of this manual

7. Repeat 1 through 6 above using channel B (in
Step 4, Cursor LED is set to 00.0)

The reference channel performance can be evaluated and
verified as follows:

8. Connect the detector to the Reference channel
input

9. Press CH B~ REF RATIO - ENTER

10. Set the VAR ATTEN to 10 dB (0 dBm output)

11. Connect the detector input to the VAR ATTEN

12. Note the reading on the channel B cursor display

13. Set the power level to each 10 dB level from +10
to -30 dBm and subtract the reading noted in Step
12, Verify that the indicated power is within £0.2
dB from +5 to -30 dBm and within +0.4 dB at
+10 dBm. (Note: The polarity displayed will be
reversed during this test.)

6.3.3 Self Test
A. Press CH A - INPUT - CH B - INPUT - ENTER
B. PressCHA - SF1- 2- ENTER

C. Verify that both displays are reading between +3 and
+9 dBm

D. PressCH A~ REF RATIO - ENTER

E. Verify that channel A, which is now displaying the
Reference channel with the sign reversed, indicates 4.5 to
~-7.5dB

F. Press CH A - SF1 - 3 - ENTER to exit the self test
mode
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6.3.4  Calibrator

A. Connect the detector from channel B to the PWR SRC
through the FIX ATTEN

B. Adjust channel B CAL for 0.00 dB (be sure the CALI-
BRATOR light is OFF)

C. Connect the detector to the CALIBRATOR and turn
on the CALIBRATOR by pressing the button next to the
CALIBRATOR

D. Channel B should indicate 0 dBm +0.06 dB plus error
limit of PWR SRC & FIX ATTEN

E. Disconnect the detector and turn OFF the CALIBRA-
TOR

6.3.5  Cursor Check

A. Press CHB~ SF1 - 0~ 1 - ENTER and verify that
the cursor is one major division from the left end of the
graticule =1 minor division

B. Press CHB - SF1 > 0~ 5 - ENTER and verify that
the cursor is at the center of the graticule +1 minor division

C. Press CHB ~ SF1 - 0> 9 > ENTER and verify that
the cursor is 1 major division from the right side of the
graticule +1 minor division

6.3.6  Peak Power Input

A. Connect the HORIZONTAL OUT BNC to the Aux 3
input BNC connector on the rear of the MAINFRAME

B. Press CHB -+ PEAK POWER - ENTER

C. This should produce a #50 dB or =5 dB ramp on the
display, depending on the setting of switch A10S1 on the
channel B CRT Display board (A10) (See Section 3.2 of
this manual)

6.3.7 Memory Functions
A. Press CHB - ACCESS MEM -» ENTER

B. Note that after one full sweep, the “Input-Memory”
and “Peak Power” lights are on, and the display is a straight
line on the center line of the CRT graticule

C. Connect the channel B detector to the SWP SRC
D. Press CHB — INPUT - ENTER

E. To make this measurement, a variation of 2 to 6 dB is
required. It may be necessary to connect a device in the line
that will give the desired pattern

F. Press CH B -~ ACCESS MEM -~ ENTER and wait for
the “Input-Memory” light to come on.

G. Press CH B - SF1 > 1 > 0 -~ ENTER and note that
the channel B sensitivity is 0.05 dB/DIV

H. The display should be a straight line at the center line
of the CRT. The resclution of the memory should be about
0.01dB

I Repeat from C, above, using channel A. Note the reso-
lution is about 0.04 dB. (It will be necessary to press
ENTER twice at Step F to complete the memorization for
channel A.)

6.3.8  Marker Input
A. PressCHA~ SFl -+ 1- 7- ENTER

B. Apply +2.5V to 5V to Aux 4 at the rear of the MAIN-
FRAME and note that the trace moves down % division



SECTION 7 MAINTENANCE

7.1 Introduction

This section of the manual defines maintenance practices
and troubleshooting procedures required for fault isolation
down to, in most cases, PC board level.

It should be remembered that problems can occur that
might be produced by equipment or components peripheral
to the N10 unit. Preliminary checks should be made to be
sure that external equipment or components are not causing
what appears to be a malfunction within the N10 unit. Sec-
tion 6 of the Model 1038-D14A Mainframe Instruction
Manual will give checks that can assist in locating any prob-
lems within the Mainframe housing of the N10 Plug-In.

7.2 Periodic Maintenance

The following maintenance procedures should be performed
once each year unless the Plug-In is operated in an extreme-
ly dirty or chemically contaminated environment, or is
subjected to severe abuse (such as being dropped). In such
cases, more frequent maintenance (immediate, if the Plug-In
is dropped or severely abused in some way) is required.

A. Blow out all accumulated dust and dirt with forced
air under moderate pressure.

B. Inspect the Plug-In for any loose wires or damaged
components. Check to see that the Plug-In PC boards are
properly seated in their receptacles, and that all wire lead
connectors are properly attached to their PC board pins.

C. Using a cloth dampened in a mild detergent solution,
clean the front panel of the N10. Do not use abrasive
cleaners, scouring powders, or harsh chemicals. Wipe the
soap residue off with a clean damp cloth, then dry with a
clean dry cloth. ’

D. Make a performance verification check in accordance
with the procedures found in Section 6 of this manual. If
the performance is within the required specifications, no
further service is required.

7.3 Calibration
Using all solid state components, the Model 1038-N10 unit

is extremely rugged and reliable. Consequently, there is very .

little drift due to component aging, and adjustments to the
Plug-In are rarely required. If measurements indicate that an
adjustment is set within the stated range, do not attempt to
put it “right on”. It is often the case that variations in the
equipment used to make the test account for small differ-
ences in measured values. Since some adjustments can be
interactive, BE ABSOLUTELY SURE THAT AN ADJUST-
MENT IS REALLY REQUIRED BEFORE MAKING IT.

Model 1038-N10
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Figure 7-1 Location of N10 Calibration Components
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Test Equipment Required

(All test equipment must be within calibration limits as
specified in the instruction manual or calibration proce-

dures pertaining to the particular equipment.)

Model 1038-N10

Qty. Description Ref. Desig.
1 Model 1038-D14A Mainframe. (calibrated) MAINFRAME
1 Digital Voltmeter 0.01% accuracy 5% digits. DVM
1 Oscilloscope (Dual Channel) 1 mV and 1 MHz. Must have SCOPE

calibrated offset capability.
1 Frequency Counter to S0 MHz FREQ CNTR
1 Power Source 10mW @ 30 to 50 MHz PWR SRC
1 Sweep Source 40 ms to 1 sec. Retrace time > 10 SWP SRC
ms. Amplitude adjustable from 5
to 20V p-p
1 Precision Power Supply 10 mV to 10V PWR SUP
Digitec Model 3110 or equivalent
1 Detector Calibration Cable Pacific Measurements P/N 15636 CAL CBL
1 Detector Simulator — DC Source Pacific Measurements P/N 15484 DET DC
or
use the PWR SUP with the following divider box and 15238 Detector Cable
out
499K 1.0%
- o m A4 O)Eo
Power Supply E; 0.1% 108 -? ol/:m
+ > +
Eg =%6

Then use the following table of values to match the applied
voltage with the equivalent RF level:

RF Level (dB) mV
+10.. . 844

(0 N 228
<10 ... .. 48.6
=20 6.66—(Use divider box from this
27 e 1.40 point on down. The divider
=30 . 0.70 box input would be 100 times
40 . e 0.07 the numbers shown.)

7.3.1.1 N10 Preset Conditions

To establish the correct instrument parameters for perform-
ing the calibration routines, the following conditions must
be preset on the N10 and D14A units:

A. Display A channel only

Set A channel OFFSET to 0 dB
Set A channel REF LINE to CL
Set A channel dB/DIV to 10
Switch CALIBRATOR to OFF

F. Connect external 100 ms sweep ramp to Aux 1 (at the
rear of the MAINFRAME) and be sure INT SWEEP on the
N10 unit is OFF.

WY ow

G. Connect the D14 Horizontal Output to Aux 3 (at the
rear of the MAINFRAME)

7.3.2

(Prior to performing the calibration of the N10 Plug-In, the
user should be sure that the D14A Mainframe has been cali-
brated per the instructions given in paragraph 6.2 of the
D14A Operating and Maintenance Manual.)

Procedures

(Figure 7-1 is provided as a fold-out sheet that can be used
to locate the various components required for adjusting pur-
poses during the calibration routines. Figure 7-1 is located
on page 7-2.) Seven calibration routines will be described in
this section. These routines should be performed whenever
the instrument is due for routine calibration or when it is
felt that calibration is required. Section 7.4, Troubleshooting,
will also specify the performance of one or more of the
calibration routines when a malfunctioning PC board is
tested.

All of the tests require that the N10 be removed from the
D14A Mainframe (attached through the extender cables) if
a standard vertical D14 is being used for calibration. The
rack mount (option 1) horizontal configuration of the
D14A will allow the N10 to be bench calibrated by remov-
ing the right hand top cover. All test points and adjustments
are labeled and are accessible at the top of the PC boards. It
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is not necessary to remove any individual boards from the
unit for these calibration procedures.

7.3.2.1 10V Reference Supply Calibration

A. On Bd #A7 (B Channel Memory), locate A7TP4 (+),
ATTP2 (Com.,) and A7R39 (10V ADJ)

B. Attach DVM across the TPs, observing polarity
C. Adjust R39 for 10.00V 1 mV
D. Disconnect the DVM

7.3.2.2 Horizontal Board (A8) Calibration

A. Connect SCOPE vertical to A8 TP4, SCOPE trigger to
A8TP12 (negative slope), and SCOPE common to A8TP1

B. Monitor SWP SRC at Aux 1 (at rear of MAINFRAME),
and set SWP SRC for 5V p-p output at 10 sweep/sec

C. Switch A8S2 is not numerically labeled. For the pur-
poses of this procedure, assign numbers to the switch posi-
tions as shown in Figure 7-2 below.

TOP

OPEN CLOSED

JdHHE

Figure 7-2 Switch A8S2 Labeling

Set S2 as follows:
S2-1: Open

S2-2: Closed
S2-3: Open

S2-4: Closed
S2-5: Closed

D. Adjust A8R77 (A BAL) for a reading of OV £20 mV
at TP4
E. Open S2-2 and close S2-3

F. Adjust ASR103 (B BAL) for a reading of .0V +20 mV
at TP4

G. Open S2-3 and make a note of the voltage

H. Open S2-5 and adjust A8R96 (CUR BAL) to cause a
reading equal to the reading obtained in G above

I.  Open S24 and close S2-1

J.  Note the voltage at the minus (-) peak while changing
the input sweep amplitude from 5 to 20V. Adjust A8R96
(CUR BAL) slightly to maintain a constant OV £20 mV.

K. Using the calibrated offset feature of the SCOPE, set
the plus (+) peak of the displayed trace at 10V #25 mV
using A8R109 (10V RAMP)
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L. Verify that the sweep amplitude remains constant
when the input sweep amplitude is varied from 5 to 20 V

7.3.2.3 A/B Channel CRT Display Board Calibration

(Calibration of both the A and B channel CRT display
boards is exactly the same. The A channel is board #A9
and the B channel is board #A10, therefore references to
component designations such as A9S1 would become
A10S1 when calibrating the B channel board.)

Note:

All voltages are measured using A9/A10TP3 as
common.

A. Set A9SI to position 1

B. Setthe N10 A channel OFFSET to 0.0 dB
1. Adjust A9R47 (OFFSET ZERO) for OV 1 mV
at A9TP4
C. Set N10 A channel OFFSET to +40 dB
1. Adjust A9R48 (OFFSET CAL) for —4.00V =1
mV at A9TP4
D. Set N10 A channel OFFSET to -60 dB

1. If the voltage at A9TP4 is more than 4 mV on
either side of 6.00V, the linearity of U6 may be
bad and should be replaced.

2. Repeat B, C, and D as required to get as close to
-4.00V, 0V, and +6.00V as possible.
3. Set N10 A channel OFFSET to 0 dB
E. Set A9S1 to 0 and key the following sequence into the
N10 through the keypad: CH A - SF1 -~ 8 -~ ENTER
1. Adjust A9R96 (INPUT ZERO) for OV +1 mV at
A9TP2

2. Adjust A9R61 (RATIO ZERO) for OV 1 mV at
A9TPI
3. Adjust ASR70 (OUTPUT ZERO) for OV +0.5 mV
at A9TP5
F. Set A9S1 to position F (then move to bd #A2 for the
following)
1. Adjust A2R9 (A OFFSET TRIM) for 0.0 on the A
channel LED power display
2. Set A channel OFFSET to +40 dB

3. Adjust A2R21 (A GAIN ADJ) for 40.0 dB on the
A channel LED power display
4. Set the A channel OFFSET to 0 and (moving back
to bd #A9) set A9S1 to position 0
G. Key the following sequence into the N10 through the
keypad:
CH A - SF1 - 8 - ENTER - CH A - 3 - ENTER
- ENTER (second ENTER only req’d on channel A)

(Wait until end of memorizing, then continue)
CH A - 5 - ENTER
H. Set SWP SRC to 10 seconds

1. Adjust A9R43 (MEM ZERO) for OV £1 mV read-
ing at A9TP1

I.  Key the following sequence into the N10 through the
keypad:
CHA - SF1 - 8-> 8+ ENTER

1. Adjust A9R6 (-MEM ZERO) for OV 1 mV read-
ing at A9TP1 .

2. Set SWP SRC to approximately 200 msec



J. Key the following sequence into the N10:
CHA-SF1->8~ 6~ ENTER~>CHA -~ 3~
ENTER - ENTER
1 Adjust A9R21 (MEM GAIN) so that the CRT dis-

play has no slope. Increase channel A sensitivity to
0.1 dB/DIV for final adjustment.
K. Turn OFF channel A and turn ON channel B

L. Repeat the above procedure from Step A through Step
K using channel B (Bd #A10). Remember to substitute “B”
for “A’ channel wherever mentioned in the procedure, and
to use the B channel controls. In Step F, A2R40 is the “B
OFFSET TRIM” pot and A2R64 is the “B ADJ GAIN” pot.

7.3.2.4 A/B Channel Input Preamplifier and Log Circuit
Board Calibration

(Refer to Figure 7-3 on page 7-6 for test set-up.)

(Calibration of both the A and B channel Input boards is
exactly the same. The A channel is board #A3 and the B
channel is board #A4, therefore references to component
designations such as A3TP9 would become A4TP9 when
calibrating the B channel board.)

Note:
All voltage readings will change during retrace.

A. Turn ON channel A, turn OFF channel B. Set sweep to
external and adjust for 2 to 10 second sweep speed. Preset
channel A as follows:

OFFSET =0

REF LINE =CL

CURSOR to center screen

SMOOTHING is OFF

INPUT mode

B. This procedure is written assuming the use of the DET
DC. If the alternate (PWR SUP) method is used, refer to the
equivalent input versus voltage chart shown in Section 7.3.1.

C. Connect the DET DC output to the channel A input
through the CAL CBL

1. Set the DET DC to DUAL and OFF
D. Turn OFF channel A. Connect the DVM to A3TP9

(connect DVM LO to A3TP8, which is the common for thls
yoard) and set the DVM for the 10V range.

E. Adjust A3R190 (PREAMP BAL) for zero volts +25
mV. Turn ON channel A.

F. Connect the DVM to A3TP2

G. Set the DET DC to OFF

1. Press AUTO ZERO and wait approximately 6
seconds for the AUTO ZERO light to go off.

2. The DVM should indicate -6 to -8V
H. Connect the SCOPE to A3TP5 and set the detector

input to -30 dBm. Adjust the SCOPE for 100 mV/DIV
vertical and 5 ms/DIV horizontal, using line sync.

Note

If you are using a substitution d.c. source for the
DET D.C., a DUAL mode is not possible. There-
fore, the input level should be set to -27 dBm for
making the HI level and LO level REF adjust-
ments.

1. Adjust A3R125 (HI LEVEL REF) so that theb
average voltage of the SCOPE is about zero volts.

Model 1038-N10

2. Connect the SCOPE to A3TP4. Adjust A3RS50
(LO LEVEL REF) so that the average voltage on
the SCOPE is about zero.

3. Disconnect the SCOPE

1 Set the DET DC to ~30 dBm
1. Adjust A3R65 (CAL CENTER) for -3.000V
+1 mV on the DVM
J.  Set the DET DC to -40 dBm

1. Adjust A3R53 (LO LEVEL LOG CAL) for
-4.000V £3 mV on the DVM

. Repeat from H as required
3. Check with DET DC OFF for a reading of about

-6 to -8V. If not, press AUTO ZERO, wait for the
light to go out, and repeat from H.

WARNING: In Step K below, small, well-insulated clip
leads must be used and great care taken that either TP is not
shorted to an adjacent TP when the connection is made.
Possible destruction of an IC (usually A3U14) can result if a
short is accidentally introduced.

K. Connect A3TP13 to A3TP8. Press AUTO ZERO and
wait for the light to turn off

L. Setthe DET DCto 72 mV
1. Adjust A3R65 (CAL CENTER) for -1.000V #1
mV on the DVM
M. Setthe DET DC to 720 mV

1. Adjust A3R119 (HI LEVEL LOG CAL) for OV 1
mV. Repeat K and L as required.

N. Set the DET DC to 7.2 mV
1. If the output is not -2.000V +3 mV, repeat from
Step J.
2. Disconnect A3TP13 from A3TP8 and continue
0. Setthe DET DC to -30 dBm and DUAL
1. Adjust A3R65 (CAL CENTER) for -3.000V =1
mV on the DVM
P. Set the DET DC to 0 dBm
1. Adjust A3R142 (0 dBm COMP) for OV =1 mV
on the DVM
Q. Setthe DET DC to ~10 dBm
1. Adjust A3R150 (-10 dBm COMP) for 1.000V
+1 mV on the DVM

R. 1. Adjust A3R142 (0 dBm COMP) for OV £1 mV on
the DVM.
2. Repeat from Step Q as required.

S.  Check tracking from +10 to -40 dBm in 10 dB steps
1. All readings should be within £0.1 dB of the applied
power (10 mV)
T. Setthe DET DC to +16 dBm
1. The DVM should indicate +1.600V £20 mV

U. On the N10 keypad, press CH A+ SF1 -» 2 -+ ENTER
to activate the self-test function.
1. The DVM should indicate +0.6V +£0.07V
2. Press CH A - SF1 - 3 - ENTER to turn off the
self-test

V. Turn OFF channel A, turn ON channel B, and repeat
the procedure for channel B from Step C.
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SWP
SRC

DET
DC

- To AUX 1 on rear of D14

N10 Analyzer

A £ B Calib.
I // ///
1,2~ ~
-~ / \\
See Sections // ~ g
7.3.2:4 / ~
and
7.3.2.5 See
. FREQ
Section CNTR
7.3.2.6

Figure 7-3 Calibration Test Set-Up



7.3.2.5 Reference Channel Calibration (Bd #A5)
(Refer to Figure 7-3 on page 7-6 for Test Set-Up.)

A. Connect DET DC to the reference channel using the
CAL CBL. Set the N10 as though B channel were to be
calibrated, except that the reference channel will be dis-
played by keying the following into the keypad: CH B -
9 - ENTER

B. AS5TPS will be the common point for all measurements
in this section. Connect A5TP7 to ASTPS5 and connect the
DVM to ASTP3.

1. Set DET DC to -72 mV input to the reference

channel
2. Adjust ASR30 (CAL CENTER) for -1.000V =1
~ mV reading
3. Set DET DC to -720 mV input to the reference
channel

4. Adjust ASR40 (HI LEVEL LOG CAL) for OV
+1 mV reading

5. Repeat from Step 1 as required

6. Remove connection from ASTPS to ASTP7

C. Set DET DC for -30 dBm into the reference detector
input

1. Adjust ASR30 (CAL CENTER) for a -3.000V
+2 mV reading

D. Set DET DC for 0 dBm into the reference detector
input

1. Adjust ASR58 (0 dBm COMP) for a OV £l mV
reading )

E. Set DET DC for -10 dBm into the reference detector
input

1. Adjust ASR65 (-10 dBm COMP) for -1.000V
+1 mV

F. Set DET DC for +10 dBm into the reference detector
input

1. Note the difference between the DVM reading and
+1.000V

G. Set DET DC for 0 dBm into the reference detector
input )

1. Adjust ASR68 (+10 dBm COMP) so that the DVM
indicates about twice the difference noted in F-1
above (e.g., if the voltage at Step F-1 was +1.010,
then R68 should be set for a reading of +0.020)

2. Adjust ASR58 (0 dBm COMP) for OV 1 mV

3. Repeat from Step E as required

H. Check tracking from +10 to -30 dBm in 10 dB steps
1. All readings should be within 0.1 dB (210 mV)
of the applied power
I.  Set DET DC for +16 dBm into the detector input
1. The DVM should indicate +1.600V +20 mV
J. Activate the self-test feature by pressing CH B -
SF1 -+ 2> ENTER
1. The DVM should indicate 0.06V £ 0.15V

2. Turn OFF self-test feature by pressing CH B -
SF1 - 3+ ENTER

7.3.2.6 50 MHz Calibrator Calibration (Bd #A2)
(Refer to Figure 7-3 on page 7-6 for Test Set-Up.)
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A. Connect FREQ CNTR to the CALIBRATOR output
and turn the CALIBRATOR on.

1. The frequency must be within 49 to 51 MHz

Note:

If a reading outside of the 49 to 51 MHz limit is
noted, the accuracy of the FREQ CNTR should
be verified, as it is highly unusual for this pre-
cision setting to slip or drift. It is possible, in an
emergency, to change the frequency by removing
board #A2 from the N10 housing and physically
adjusting the length of the open-wound coil
A2L1, but this is not recommended. It is recom-
mended that the PC board (A2) be returned to
the factory for repair and recalibration in the
highly unusual case that this out-of-limit situa-
tion should ever occur.

Note:

To set the CALIBRATOR power output proper-
ly requires either of the following sets of equip-
ment:

1. A 30 to 50 MHz source of 1 mW power. The
level should be known to an accuracy of
+£0.5%, and the source VSWR should be better
than 1.07. The harmonic content should be
better than -50 dBc. This source should be
interfaced with a detector for the N10 that is
known to be good.

oFr

2. A 50 MHz power measuring device such as a
thermal convertor, with an error limit better
than £0.5% and a VSWR of <1.07 @ 50
MHz,

B. Using the 1 mW source, proceed as follows:

1. Connect the detector to the B channel input of the
NI10 and place channel B into the input mode.
Turn ON the internal sweep.

2. Connect the detector to the 1 mW source and turn
the N10 CALIBRATOR OFF.

3. Adjust the B channel CAL for a reading of 0.00
dBm on the B channel digital display.

4. Remove the detector from the 1 mW source and
connect it to the N10 CALIBRATOR. Turn the
CALIBRATOR ON.

5. Adjust A2R71 (OSC ADJ) for a reading of 0.00
+ 0.01 dBm on the B channel digital LED display.

6. Repeat Step 2 to be sure that there has been no
drift.

C. Using the power measuring device, proceed as follows:
1. Connect the power measuring device to the N10
CALIBRATOR output and turn the CALIBRA-
TOR ON.
2. Adjust A2R71 (OSC ADJ) for exactly 1 mW 2
W,

7.4 Troubleshooting

Information provided in this section should enable a tech-
nician to locate a malfunction and determine specifically
which PC board is causing the trouble. The Troubleshooting
Flow Charts of this section are used to trace a problem to a
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specific board. Then, the electrical description and schematic
diagram (SD) for that board (located by referring to the
Table of Contents at the front of the manual) can be em-
ployed to assist the technician in circuit tracing the bad
board. Note that the procedures outlined are confined to
troubleshooting of the N10 only. Insure that the D14 Main-
frame or IEEE interface board are not the source of the
problem before starting.

In general, troubleshooting of the N10 unit is divided into
three preliminary categories. First, the displays (CRT and
LED readouts) are observed to determine in what general
area the fault might lie. Second, a known and specific sig-
nal is applied and varied as required to allow a general
determination of the severity and parameters of the trouble.
Third, suspect PC boards are placed on extenders and wave-
forms and dc voltage indications are traced and checked.
Following this initial philosophy, the subsequent steps given
in this section can be used to isolate and locate the particu-
lar PC board responsible for a particular problem.

7.4.1 Equipment Required

The following items are required for the testing and servic-
ing of a malfunctioning N10 unit:

sion. The A channel power display should be adjusted to
0.0 dBm using the CAL adjustment next to the detector
input connectors. The B channel power display should be
adjusted to -10 dBm with the CAL adjustment. The OFF-
SET LED display for both channels should show 0.0 dB.
The sensitivity LEDs for both channels should show 10.0
dB/DIV. The REF LINE LEDs for both channels should
show CL. The “Input’ mode light for both channels should
be ON. The CALIBRATOR light should be ON, the INT
SWEEP light should be OFF, and the AUTO ZERO light
should be OFF. If the AUTO ZERO light is on or blinking,
turn OFF both channels and wait for the AUTO ZERO
light to go out. If the light fails to go off after about 15
seconds, it will be necessary to find out which channel is
causing the trouble. This can best be done by turning OFF
the N10/D14A unit, removing one of the input boards (A3
or A4), and then turning the system ON again to see if the
remaining board will work. After turn on, it will be necess-
ary to press AUTO ZERO to start the function. After locat-
ing the faulty board, troubleshooting can proceed by plac-
ing the bad board on an extender and circuit tracing, re-
ferring to the circuit description (Section 5.3.3) and schem-
atic diagram #15073.

Qty. ' Description Ref. Desig.
1 Oscilloscope ImV, 1MHz except for logic circuits which SCOPE
‘ require 2V, 50 MHz

1 Logic Probe HP 545A or equivalent LOG PR

1 Digital Volt Meter 5% digit, 0.01% DMV

1 ' Detector Simulator Wavetek Pacific Measurements P/N 15484 DET DC

1 Extender Kit Wavetek Pacific Measurements P/N 15387 " EXT

1 ) 1038-D14A Mainframe with option 04 (if problem involves bus MAINFRAME
operation) :

1 Detector Calibration Cable Wavetek Pacific Measurements P/N 15636 CAL CBL

7.4.2  Initial Set-Up and Preliminary Checks

A. Connect detectors to channel A and the Reference
channel. Connect the DET DC through the CAL CBL to
channel B. Set the DET DC to -10 dBm. Connect the chan-
nel A detector to the CALIBRATOR. Turn the CALI-
BRATOR ON. ‘

B. Setboth A and B channels on INPUT

C. Set the OFFSET to 0.0 dB on both channels

D. Set REF LINE to CL on both channels

E. Set the sensitivity of both channels to 10 dB/DIV

F. 'Supply a ramp of 5 to 20V p-p to Aux 1 on the rear of
the D14A, and set it for approximately 0.25 seconds for-
ward time. Be sure that the retrace time is longer than 10
msec. Set the N10 for external sweep (INT SWEEP OFF).
Connect the HORIZ OUT to Aux 3 on the rear of the D14A.

At this point, the CRT should show two horizontal lines.
One line (A channel) should be at the center line of the
graticule, and one line (B channel) should be located one
division below the center graticule line. The lines should
extend exactly to the ends of the graticule +1 minor divi-
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If any portion of the above procedure could not be com-
pleted satisfactorily, refer to the troubleshooting flow
charts for further help. If all characteristics seem to have a
small error, recheck the setting of the +10.0V reference
supply. See Section 7.3.2.1.



7.4.3 N10 Troubleshooting Flow Chart
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(Continued on next page)
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(Continue on next page)
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SECTION 8

BLOCK AND SCHEMATIC DIAGRAMS

Reference : Drawing ~Page

Designator Number Number
- N10 OVERALL SCHEMATIC 15034 8-3
Al DIGITAL DISPLAY DRIVER BOARD 14951 8-11
A2 DISPLAY AND CALIBRATION BOARD 14954 8-13
A3/A4 INPUT PREAMPLIFIER AND LOG ‘A (OR B) CIRCUIT 15835 8-17
A5 REFERENCE CHANNEL PREAMP §& LOG CIRCUIT 15228 8-15
A6 A CHANNEL MEMORY 14880 ' 8—1‘9
A7 B CHANNEL MEMORY A 14888 8-21
A8 HORIZONTAL & CURSOR BOARD : 15188 8-23
A9/A10 “CRT DISPLAY (A OR B CHANNEL) 15331 8-25
All CPU BOARD 14964 8-27
Al2 N10 INTERCONNECT BOARD | 15006 8-5
-—- N10 INTERCONNECT WIRING LIST 15006 8-7
A13 FRONT PANEL ASSEMBLY 15003 8-9
Al4 HORIZONTAL FINGER BOARD 15034 8-3
A15 A CHANNEL FINGER BOARD 15034 8-3
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FIGURE 8-1
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FIGURE 8-5

DIGITAL DISPLAY DRIVER PCB ASSEMBLY

CKT GRID | CKT GRID
REF LOC | REF LOC
C1 F-7 | Ul B-2
C2 H-6 | U2 B-3
C3 J-71U3 C-2
c4 I-7 U4 C-3
C5 C-6 | U5 E-2
ol D-6 | U6 E-3
c7 -—={U7 E-2
cs D-5| U8 F-3
C9 D-5]U9 G-2
Cl10 D-6|Ul0 G-3
Cll1 H-4 |Ull H-2
c12 —---lUl12 J-2
Cl3 I-4|Ul3 B-4
Cl4 F-6|Uul4 B-4
Cl5 D-4 |uls C-4
Cl6 E-4 |ul6 E-4
'C17 F-4|Ul17 F-4
C18 1-2|Ul8 G-4
c19 C-2]lurg J-4
c20 ==-lU20 C-5
C21 D-2|uU21 E-5
c22 E-2|U22 F-5
C23 F-2|U23 G-5
C24 H-2|u24 1-6
c25 C-4]u2s5 J-6
c26 J-2|u26 C-7
c27 J-2|u27 E-7
Cc28 F-7|u28 E-7
C29 H-5]u29 G-7
C30 D-7

C31 E-7

C32 F-7

Cc33 C-2

J1 Cc-1

J2 G-2

R1 C-5

R2 C-5

R3 -—-

R4 G-5

R5 J-4

R6 1-2

R7 1-2

R8 H-2

RO G-5

TP1  ---

TP2  ---

TP3  B-1

TP4 C-1

TP5  E-2

TP6  E-2

TP7  E-2
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D E F G H | CKT GRID | CKT GRID | CKT GRID | CKT GRID
REF LOC }REF LOC | REF LOC | REF Log
c1 B-1 [CRL  F-3 |R22 E-4 |R78 H-5
1 c2 B-2 |[CR2 F-3 |R23 D-5|R79 J-6
Cc3 B-2 |CR3  E-4 |R24 F-4 |R80 1-6
C4 c-2 |[CR4  E-4 |R25 G-3 |R81 H-5
5 B-3 |CR5  I1-4 |R26 F-3 |R82 1I-7
cé6 B-6 |CR6  I-4 |R27 G-3 |R83 1I-7
c7 c-5 [CR7 H-6 |R28 G-2 |R84 I-7
2 c8 c-2 |CR8  1-5 |R29 E-2 |R85 I-5
co C-3 R30  B-6 [R86 I-5
Clo0 (C-3 R31 B-6 |[R87 J-5
Cl1 D-4 M1 ‘F-1 |R32 B-5 |R88 I-2
Cl2 D-2 K2 H-1 |R33 C-5 |R89 I-2
c13 ¢-2 3 J-7 |R34 C-5|R90 G-6
3 Cl14 D-3 M4 --- |R35 B-6
C15 D-4 [J5 -—— |R36  B-5 |TP1 C-4
Cl6 G-2 e -—— |R37 B-5 |TP2 F-4
Cl7 B-5 7 ——- |R38  B-4 |TP3 F-4
C18 B-5 8 -—— |R39  B-3 |TP4 1-4
C19 B-4 lJ9 -—— |R40 C-1 |TP5 1-4
4 C20 B-31J10 --—- |R41 C-4 |TP6 1I-4
C21 B-6 |11  -—- |R42  B-4 |TP7 J-4
C22 B-6 |12 --- |R43 A-6 |TP8 J-4
C23 B-5 P13 H-6 |R44 C-5 |TP9 J-5
C24 D-6 R45  C-5
C25 F-5 R46  J-3
5 C26 C-5 L1 J-6 |R47 D-5 U1 B-2
C27 C-6 |L2 1-6 |R48 D-5 |U2 B-4
C28 C-6 |L3 H-7 [R49  E-4 U3 D-2
C29 D-6 R50 F-6 |u4 E-3
C30 H-7 R51 I-3 |U5 F-2
€31  G-7 |Q1 J-6 |R52 I-3 |U6 F-3
6 €32 F-7 |2 H-5 |R53  F-6 |U7 G-2
€33  E-5[Q3 J-5 [R54  G-3 |U8 I-2
C34  C-6 R55  I-2 U9 J-3
C35 E-4 R56 H-2 |Ul0 B-6
c36 J-4 R1 A-3 |RS7  C-5 |Ul1l D-6
c37  J-4 |rR2 B-3 |R58 C-7 |U12 E-6
7 c38 J-6 |R3 c-4 |R59 D-5 |Ul3 F-5
C39 J-6 [R4 c-2 |R6O0  --- U4 F-6
C40 TI-6 Irs A-3 |R61 E-5 |Ul5 G-6
ca1  J-6 Ir6 B-2 |R62  E-4 |Ulé I-5
c42  J-5R7 B-3 [R63  C-5
C43  I-5[R8 B-2 |[R64  D-1
8 C44  J-5[R9 c-1 |R&5  D-3
C45 I-6R10 --- [RO6  I-3
C46 H-6 [R11  --- |R67  H-2
c47 1-6[R12 Cc-2 [R68 I-4
c48 I1-7R13 c-2 [R69 H-5
FIGURE 8-6 DIGITAL DISPLAY AND CALIBRATION PCB ASSEMBLY c49  --- R14  p-3 R70 I-5
C50 H-7 R15 Dp-3 [R71  J-2
cs51  J-7R16 -3 [R72  I-4
c52  J-7R17 --- R73  I-4
C53 J-5|r18 Dp-2 R74  J-4
R19 F-3 [R75 J-5
R20 F-4 R76 J-5
R21 E-1 R77 I-5
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FIGURE 8-7

REFERENCE CHANNEL PREAMP LOG PCB ASSEMBLY

CKT GRID | CKT GRID | CKT GRID | CKT GRID
REF LOC | REF LOC REF LOC REF 1OC
C1 G-5 [R10 F-5|R66 1-3 |(U10 I-4
C2 F-4 |R11 G-2 |JR67 H-2 U1l E-6
Cc3 G-5 |R12 G-2 |R68 I-2 |Ul12 G-6
C4  F-4 |R13 --- |R69 H-2 |U13 I-6
¢5 F-2 |R14 F-2 |R70 ---
Ccé6 G-4 |R15 G-2 |R71 H-2
c7 F-3 |R1l6 F-2 |{R72 ---
c8 G-3 |R17 F-3 JR73 1I-4
C9 F-3 |RI8 -~~ |R74 F-7
c1o0 B-5 |R19 E-3 |R75 G-6
c11 B-5 |R20 E-3 |R76 1I-6
Cl12 c-4 |R21 D-3 |R77 H-6
c13 D-5 |R22 E-3 |R78 C-5
Ccl4 c-4 |R23 F-3|R79 C-5
Cc15 F-7 |R24  B-4 |R80 D-5
c16 H-7 (R25 C-4 |R81 D-4
Cl17 G-6 |R26  B-4 |R82 D-4
c18 1-2 |R27 B-4 |R83 D-5
C19 H-2 |R28 C-3 |R84 ---
c20 H-3 |R29 D-3 |R85 F-4
c21 1-3 |R30 D-2|R86 F-4
c22 1-2 |R31 D-3 |R87 F-4
€23 H-3 |R32 C-4 |R88 E-4
c24 G-7 |R33 D-4 |R89 E-4
c25 G-7 |R34 C-5]|R90 D-4
c26 F-6 |R35 H-6|R91 1I-4
c27 G-7 |R36 F-5]R92 H-3
c28 F-7 |R37 H-6 |R93 C-5
C29 F-7 |R38 I-6 |R94 D-4
c30 E-7 |R39 E-3 |R95 G-6
c31 1-6 |R40 E-2 |R96 F-5
C32 H-7 |R41 E-3 |R97- E-4
c33 F-5 |R42 D-3 |R98 E-7
C34 F-5 |R43  ---
C35 C-5 |R44  ---
c36 D-5 |R45 C-3 |RT1 E-3
Cc37 H-7 |R46 C-3
R47  C-3
R48  D-3 |TP1 B-2
CR1 --- |R49 D-3 |TP2 B-2
CR2 D-4 |R50 H-6|TP3 C-2
R51 H-6 |TP4 C-2
R52 F-6 | TP5 G-2
Ql° H-4 |R53 F-6|TP6 G-2
Q2 E-3 |R54 F-6 | TP7 J-2
R55 H-6
R56  H-6
R1 G-4 R57 G-5 U1 E-3
R2 G-3 |R58 G-2|U2 G-3
R3 F-4 R59 G-2 | U3 I-2
R4 F-5 R60 H-3 | U4 I-3
RS F-5 R61 I-3 | U5 B-4
R6 F-4 R62 H-2 | U6 D-4
R7 F-3 |R63 H-3|U7 E-4
R8 F-3 |R64 H-2]U8 G-4
R9 G-4 R65 H-2 | U9 G-5
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FIGURE 8-8

INPUT PREAMP PCB ASSEMBLY

CKT GRID | CKT GRID | CKT GRID | CKT GRID
REF LOC | REF LOC | REF LOC | REF LOC
Cl H-6 |C58 J-4 R40 G-5
C2 I-7 [C59 «~a R41 G-4
C3 H-5 [c60 J-3 R42 G-3
C4 H-5 [C61 B-2 R43  G-3
C5 H-5 |c62 D-2 R44 G2
C6 H-5 |C63 ~-- R45 F-3
C7 F-5 [c64 B-5 Q1 G-5 |R46 G-3
C8 G-5 [c65 --- Q2 E-5 |R47 G-2
C9 E-5 |c66 C-5 |[Q3 E-6 |R48 G-4
C10 D-5 [c67 B-b [|Q4 E-3 |[R49 G-4
Cll1 F-5 [C68 ~-- Q5 I-3 |R50 H-1
Cl12 D-3 |c69 --- |[g6 1-3 |R51 J-5
C13 E-7 |c70 --- |Q7 J-7 |R52 1I-5
Cl4 G-6 |C71 E-6 R53 G-1
Cl5 G-6 |C72 F-5 R54 G-2
Cl6 G-7 |C73 B-4 R55 D-3
Cl7 G-7 [c74 c-4 R56 E-2
C18 F-4 |[C75 E-3 R57 C-4
Cl19 G-4 |76 F-6 |R1 --- |R58 (-4
C20 G-2 |[c77 F-7 |R2 1I-7 |R59 D-4
C21 --- [c78 H-7 |R3 H-7 |R60 D-4
C22 E-3 [C79 E-4 |R4 1I-6 |R61 H-3
C23 J-5 [c80 B-4 [R5 H-6 |R62 H-3
C24 1-5 |c81 I-6 |R6 I-5 |R63 D-2
C25 H-3 [c82 J-5 |R7 H-5 |R64 D-4
C26 G-3 83 B-7 |R8 I-5 |R65 C-1
C27 C-3 R9 H-6 |R66 ---
C28 E-2 R10 H-5 |[R67 B-2
C29 G-7 R11 H-6 |R68 B-2
C30 F-7 R12 G-5 |R69 B-2
C31 F-7 R13 G-5 |R70 B-2
C32 1I-2 R14 G-5 |R71 B-2
C33 D-4 R15 H-4 |R72 E-6
C34 E-4 R16 H-6 |R73 ---
C35 E-2 R17 1I-5 |R74 C-4
C36 D-2 R18 G-6 |R75 E-4
C37 1I-2 [CR1 I-4 |R19 F-6 |[R76 D-3
C38 --- [cR2 G-5 |R20 H-1 |R77 E-3
C39 B-3 [CR3 G-2 |R21 H-1 |R78 D-2
C40 1I-7 [CR4 G-2 |R22 G-5 |R79 D-1
C41 1I-7 [CR5 G-3 |R23 F-5 |R80 D-1
C42 D-4 |[CR6 F-4 |R24 G-5 |R81 E-3
C43 C-4 [CR7 F-4 |R25 G-5 |R82 D-2
C44 H-4 [R8 --- |R26 F-5 |R83 c(C-1
C45 H-4 [CR9 --- |R27 E-5 |R84 (-2
C46 H-2 [CR10 I-5 |R28 D-5 |R85 ---
C47 H-2 [CR11 J-4 |R29 --- |R86 E-3
Cc48 I-5 |CR12 F-4 |R30 E-5 |R87 J=6
C49 1I-5 [CR13 F-3 |R31 E-5 |R88 J-5
C50 H-2 |[CR14 J-4 |R32 D-3 |R89 1I-5
C51 J-3 |CR15 B-3 |R33 F-6 |R90 G-2
C52 1I-3 |CR16 B-3 |R34 D-6 |[|R91 G-3
C53 J-2 [CR17 B-3 |R35 E-6 |R92 H-4
C54 1I-2 [CR18 F-5 |R36 E-4 |R93 H-4
C55 --- |CR19 --- |R37 E-7 |R94 F-5
C56 J-6 |CR20 F-7 |R38 G-7 |R95 H-2
C57 H-6 [CR21 F-7 |R39 G-7 |R96 1I-4
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FIGURE 8-9

A CHANNEL MEMORY PCB ASSEMBLY

CKT GRID | CKT GRID | CKT GRID
REF LOC REF LOC REF LOC
Cl C-7 |R15 B-6] U25 C-5
C2 ---|R16 D-6| U26 D-6
C3 C-6|R17 B-6| U27 E-6
Cc4 D-5|RL8 B-6]| U28 F-6
C5 C-6|R19 B-3} U29 G-6
C6 ---|R20 B-5} U30 H-6
C7 C-6|R21 B-5} U31 I-6
C8 C-6R22 F-3] U32 J-6
C9 C-5]R23 J-2
Cl10 C-4 |R24 1-2
Cl1 C-3|R25 E-7
Cl2 C-5|R26 E-7
C13 J-2|R27 J-4
Cl4 F-7 {R28 I1-2
C15 D-2 |R29 J-2
Cle F-2 |R30 C-6
C1l7 I-2
C18 K-2
C19 B-3|TP1 B-1
C20 E-4 |TP2 C-2
C21 K-3|TP3 H-2
C22 F-4 |TP4 H-2
C23 H-4 | TP5 J-2
C24 K-4 | TP6 B-3
C25 F-6 |TP7 I-4
C26 H-6 | TP8 B-5
C27 K-6 |TP9 D-7
C28 E-4 |TP10 D-7
C29 E-3 |TP11 D-7
C30 J-2|TP12 B-2
C31 I-2
C32 C-5
C33 D-7 |U1l C-2
C34 D-7 |U2 D-2
C35 G-6|U3 E-2
C36 I-6|U4 F-2
C37 J-6] U5 G-2
U6 I1-2
u7 J-2
CR1 F-5] U8 B-4
U9 C-4
ulo0 D-3
R1 C-7] Ul1 E-3
R2 ---j Ul2 F-3
R3 B-7] U13 G-3
R4 C-71U1l4 H-3
R5 B-7] Ul15 I-3
R6 B-7] Ul6 J-3
R7 B-7f U17 D-5
R8 B-6] U18 E-5
R9 C-3]U19 F-5
R10 C-3fU20 G-5
R11 C-5] U021 H-5
R12 ---1U22 I-5
R13 ---]U23 J-5
R14 D-6] U24 Cc-7
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CKT GRID | CKT GRID | CKT GRID | CKT

REF LOC | REF LOC REF LOC REF L7~
C1 B-7 c48 I-2 R30 E-2 Ul G
C2 B-7 C49 1I-2 R31 D-5 U2 E-:
C3 E-6 C50 H-2 R32 B-5 U3 F ¢
C4 D-7 C51 D-5 R33 C-6 U4 (G
C5 E-2 C52 C-5 R34 C-6 Us I-:2
C6 E-3 R35 C-6 U6 C:
C7 E-4 R36 --- u7 E -
C8 D-4 R37 --- U8 F-Z
C9 E-5 R38 B-4 U9 G-=
C10 D-6 R39 C-2 U1o 1 =
C11 D-7 R40 B-6 |Ull J =
€12 C-6 CR1 H-3 R41 B-4 Ul2 B-t
C13 D-6 R42 B-7 Ul3 (C ¢
C14  --- R43 B-7 Ul4 E &
€15 C-7 R44 1-2 Ul5 F-5§
Cl6e C-3 R45 H-2 Ul6 ¢ ¢
Cl17 B-4 R46 J-2 U17 1 ¢
C18 B-5 R47 D-4 Ulg J-t
€19 F-2 R1 B-3 R48 C-5 Ul9 B-¢
C20 E-3 R2 B-7 R49 C-6 U20 C €
€21 F-2 R3 B-3 R50 B-5 U21 E ¢
C22 F-2 R4 B-7 U22 F-¢
€23 D-2 R5 E-7 U23 € ¢
C24 D-3 R6 D-7 uz24 1 ¢
C25 F-5 R7 E-6 uz2s J-6
C26 G-5 R8 E-5

C27 C-4 RS E-5

€28 F-6 R10 D-4

C29 G-6 R11 B-5

C30 C-6 R1Z2 D-6

C31 B-6 R13 D-6 TP1 A-2

€32 B-6 R14 D-6 TP2 B-2

C33 B-6 R15 D-7 TP3 B-2

C34 B-6 R16 D-7 TP4 B-2

C35 --- R17 C-7 TP5 D-1

C36 H-5 R18 D-7 TP6 D-1

€37 1I-5 R19 C-7 TP7 H-1

€38 J-5 R20 --- TP8 H-1

C39 H-6 R21 C-7 TPS J-2

C40 1I-6 R22 C-3 TP10 J-2

c41 J-6 R23 C-3

Cc42 E-2 R24  ---

€43 --- R25 E-3

C44  --- R326 F-4

C45 --- R27 F-3

C46 --- R28 G-2

c47 1I-3 R29 F-3
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FIGURE 8-10 B CHANNEL

MEMORY PCB ASSEMBLY




c% 24 100 N0 47pF
+HV i +HY +19Y —
D T8 o0
s . v Vo
A"I—J? 12 13 1%
2 U2 T 5 5 13
TIO B { o sp- i z \4 R4
I3 4 u10A VvV A1247
( 9le 3 1214 lO.t/DK l
Q Y8
_ _ —] R_1-
o7 _ jar) 407K RO+ 15V :
7 40 9 v i
499 !
1"k i
NEW ADDRESS, o > 14 -1V ‘
clg
Rto
5 MeM &
+GV
+ I
B MEMORIZE c
£ ee 0l 23! B ¢30
0t +5\ 4,99k .0 350pF
. }
| e w0 T i @2
ReTRACE 4 %7 g vY " i D £l > 19> Hem owezp
7
L Ve, s | o ue _;__z"e‘ } > Fwo reace
o[ @L Lo s £|BUFFER :z_xm |
9 us e l N 9o Q2 ? hza oV 24}1\/\'4,011,#
l ol [Jued? o s A
R &< 3
TH 2 10 7% 4 R%0 :
% o EEA ‘5o gl
T —AN c 10V veer
6 Uita Ve R4Z |00
GO0 WH? L sv—etiC — 15V
u< 5 © i LR sy
. g T‘ \00
CR
R INA148 9 4 L - 024
BusY —| <1y % : o wip ot
; 7 RAM [N i O
ﬁl}f &) 9 : une @ TP h__) 5 RATIO cOM
WE 0 v% 9% 15
CLR
T | 15V COM
gl o 4 1
I
S o 9 vV fm el
2 N
uiog k] +5v N >} +5
3 1 = 7 ;; ||4Z (A’LL o 14 4 4 @ ‘[ i (;& T
—] 2] Ul [zafer—o 1.0 us u4 u u9 ulo| ¢4 Zcag
MA z Y- Z] ! VI 7 7 o The
_ A 8 7 7
. b Jusd> 4 ——
2
M P({ 1 [ "% ﬁ% $ s L g * X3 & P w 9NV COM
M A L L—H )
Vg et —
M A’§ S DY, PA—— 5 19 g| @ szl
M Ag K £ % Ea— w
-3 1 2
M As 2 ys : YD [ ve L 2 : NOT USED OF AMP
MAG L g | ¢ ui :TZ ] Zi Y 2 ; b v N s
M A7 e ‘ T RAM gy RM [ B oTE? !
1 = \ A
M As I D 7 L 1, UNLESS OTHERWISE SPECIFIED RESISTOR VALUES
M A9—|—< N [ \%"é o B 1 ARE IN OHMS, 259, , & 1/4 W CAPACITOR
A —< 7 —] o e 9—§7 4l NOT USED OP AMP VALUES ARE IN MICROFARADS.
iO—I—-( Fé&— Ve ____g—]o‘
2] \7
l uio N 4LaTN { : %m :%7 AZIEMBLY 14687
& i REFERENCE DESIGNATORS ARE ABBREVIATED Wit prer A7
ug ONT4L5 28N || ULO fLol4 ‘ 4 a LAl £ —
ue , uil mTaLs || uni LM BN q e 2y s H
' . 5% [0 5
T RAM ol RAM .
UG, U1 GNT4LGLAMN || UI9 T ocst] : % : & o Z
Ulg, Ui, ui7, Ui 817% 2 — H 1 .
ugq NV BN || 117, urs, yr e, us 14 I ? o e 3 l"""“ TieN 9.ir‘é-fex TEmy PACIFIC M%gﬂ:g&ﬂi INCORPORATED
us,us NuLaia || Uis, ui4 oA 08 i w16 2 '
' - — ; - tetenkongle-zl BT CHANNEL MEMORY
Ui, ur oM 2509 U LM 9aqH : —ME T v
REF PESIG | TYPE Cef Uesaiu WP ) 4688 | A
) SHEET | OF |

L

8-21




CKT GRID | CKT GRID | CKT GRID | CKT GRID

B C D E F G H I J REF LOC | REF LOC | REF LOC | REF LOC

cl1 C-7 |C58 B-3 |R18 G-l |R75 ---

C2 B-6 |C59 C-3 |R19 G-2 |R76 A-5

C3 B-7 |C60 H-2 |R20 H-2 |[R77 C-1

1 ) D L C c4 J-6 |C61 D-4 |R2l H-2 [R78 (C-2
— o o cso — w5y W8, TPI0 il C5 B-7 |C62 D-4 |R22 H-6 |R79 C-2

o [roa]) (] |9 [Ree & | T"“ﬂmﬂ | i [ l [T C6 C-6 [C63 B-4 |R23 C-6 |RS0 A-g
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Model 1038-N10

CIRCUIT D CIRCUIT D]
REFERENCE| PART NO. DESCRIPTION REFERENICE | PART NO. DESCRIPTION
CHASSIS ASSEMBLY-14719 A1C25 10000-11 | Ceramic .OluF +20% 100V
A1C26 10787-2 Tantalum 12uF +20% 20V
Al 14950 Digital Display Driver PCB Assy Alcz7 10000-11 | Ceramic .OluF £20% 100V
A2 14953 Digital Display/Calibrator PCBAssy § AlC28 10000-4 Ceramic .001uF *20% 1000V
A3 15834 Input Preamp § Log PCB Assy AlC29 10000-11 Ceramic .O0luF +20% 100V
Ad 15834 Input Preamp & Log PCB Assy A1C30 10000-11 | Ceramic .0luF +20% 100V
AS 15227 Ref Channel Preamp § Log PCB Assy A1C31 10000-11 Ceramic .0lpF +20% 100V
A6 14879 'A' Channel Memory PCB Assy AIC32 10000-11 | Ceramic .OluF £20% 100V
A7 14887 'B' Channel Memory PCB Assy Al1C33 11501-2 Ceramic 0.1uF +20% 50V
A8 15187 Horizontal § Cursor PCB Assy
A9 15330 CRT Display Driver PCB Assy
Al0 15330 CRT Display Driver PCB Assy AlJl 14514-1 Post .025 Square
All 14963 CPU PCB Assy AlJ2 14514-1 Post .025 Square
Al2 15005 Interconnect PCB Assy AlJ3 14320-2 Test Jack
Al3 14968 Front Panel PCB Assy AlJ4 14320-2 Test Jack
Al4 15023 Horizontal Finger PCB Assy AlJS 14320-2 Test Jack
Al5 ] 15064 'A' Channel Finger PCB Assy AlJ6 14320-2 Test Jack
Al1J7 14320-2 Test Jack
Cl 11501-2 Ceramic 0.1uF *20% 50V
c2 11501-2  [Ceramic  (.1pF #20% 50V AIR1 10013-81 |.Carbon Film 4.3KQ *5% 1/4W
C3 11501-2  [Ceramic  0.1uF #20% 50V A1R2 10013-37 | Carbon Film 10KQ #5% 1/4W
AIR3  |---m———- Not Used
AIR4 10013-31 | Carbon Film 3.3KQ *5% 1/4W
J3 13257 lAudio 7 Pin A1RS 15098-1 Network 1K *2% 125mW
J4 13257 lAudio 7 Pin AlR6 15098-1 Network 1K +2% 125mW
J5 13257 [Audio 7 Pin A1R7 14881-3 Network 33Q +2% 125mW
A1RS 14881-3 Network 33Q +2% 125mW
A1R9 10013-31 | Carbon Film 3.3K 5% 1/4wW
R1 11676-1 |Variable 100KQ +20% 1/2W
R2 11676-1 Variable 100KQ 20% 1/2W
AlUL 15101 DS3611N
AlU2 15101 DS3611N
Wl 15129 Cable Assy AlU3 15101 DS3611N
W2 15130 Cable Assy AlU4 15101 DS3611N
W3 15165 Cable Assy AlUS5 15101 DS3611N
w4 15166 Cable Assy AlU6 15101 DS3611N
W5 15156 Cable Assy AlU7 15101 DS3611N
W6 15157 Cable Assy A1U8 15101 DS3611N
w7 15132 Cable Assy A1U9 15101 DS3611N
W8 13289 RF Cable Assy A1U10 15101 DS3611N
: AlUl1 15100 CA3082
AlUl2 15100 CA3082
AlU13 15101 DS3611N
DIGITAL DISPLAY DRIVER AlU14 15101 DS3611N
PC_BOARD ASSEMBLY-14950 A1U15 13470-44 | SN74LS138N
AlUl6 13470-44 | SN74LS138N
AlCl 10787-2 Tantalum 12uF +20% 20V AlU17 13470-44 SN74LS138N
A1C2 10000-11 |Ceramic .OluF +20% 100V A1U18 13470-42 SN74LS365N
Al1C3 11501-2 Ceramic 0.1uF *£20% 50V AlU19 15175 MCM6810P
AlC4 11501-2 |[Ceramic O.I1pF +20% 50V ALU20 13871 LM555CN
ALCS 10000-8 |Ceramic .022uF *20% 500V AlU21 13470-48 | SN74LS93N
AlC6 10000-11 |Ceramic .01uF £20% 100V AlU22 13470-48 SN74LS93N
AlC7 | e Not Used AlU23 13470-2 SN74LS01N
AlC8 11501-2 Ceramic 0.1ypF +20% 50V AlU24 14641 8255A
Al1C9 10787-11 |Tantalum 1.O0uF +20% 35V A1U25 14641 8255A
Al1C10 10000-11 |Ceramic .0O1lupF £20% 100V A1U26 13470-13 SN74LS74N
AlC11 10000-11 [Ceramic .01yF +20% 100V AlU27 13470-5 SN74LS08N
AlC12 | -------- Not Used AlU28 13470-13 | SN74LS74N
AlC13 11501-2 Ceramic O0.1uF +20% 50V A1U29 13470-44 SN74LS138N
A1C14 10000-11 |Ceramic .01pF +20% 100V
Al1C15 11501-2 Ceramic 0.1upF +20% 50V
AlCl6 11501-2 Ceramic 0.1uF +20% 50V
ALC17 11501-2  |Ceramic 0.1pF £20% 50V DISPLAY/CALIBRATOR
A1C18 10000-11 [Ceramic .01uF £20% 100V PC BOARD ASSEMBLY-14953
A1C19 10000-11 [Ceramic .OluF +20% 100V A2C1 10000-4 Ceramic .001uF +20% 1000V
Al1C20 | ~------- Not Used A2C2 10000-11 |Ceramic .01pF  *20% 100V
A1C21 10000-11 |[Ceramic .0OlpF +20% 100V A2C3 10000-11 Ceramic .01uF  *20% 100V
AlC22 10000-11 |Ceramic .O01pF *20% 100V A2C4 10000-4 Ceramic .001uF *20% 1000V
ATC23 10000-11 |[Ceramic .OlpF +20% 100V A2C5 13979-1 Polycarbonate 1.0puF +10% 200V
Al1C24 10000-11 |Ceramic .0luF +20% 100V A2C6 11501-2 Ceramic 0.1uF +20% 50V
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Model 1038-N10

CIRCUIT <) i CIRCUIT D)
REFERENCE| PART NO. DESCRIPTION | REFERENCE | PART NO. DESCRIPTION
A2C7 11501-2 Ceramic 0.1uF +20% S50VY A2J13 14514-1 Post .025 Square
A2C8 11501-2 Ceramic 0.1uF  +20% 50V
A2C9 10011-2 Mylar 1.0uF  %10% 200V H
A2C10 11501-2 Ceramic 0.1uF  £20% 50V E A2L1 15292 R.F. .12uH 3.5 Turns
A2C11 10011-2 Mylar 1.0uF  *10% 200V § A2L2 15293 R.F. .17uH 13.5 Turns
A2C12 10007-8 Mylar .22uF  +10% 200V H A2L3 15293 R.F. .17uH 13.5 Turns
A2C13 11501-2 Ceramic 0.1yF  *20% 50V #
A2C14 11501-2 Ceramic 0.1uF  #20% 50V B
A2C15 11501-2 Ceramic 0.1uF  *20% 50V # A2Q1 10018 2N3646
A2C16 11501-2 Ceramic 0.1uF  *20% 50V § A2Q2 10017 2N3569
A2C17 10000-4 Ceramic .001yF #20% 1000V § A2Q3 11119 2N4250
A2C18 10000-4 Ceramic .001uF  #20% 1000V §
A2C19 10000-11 | Ceramic .0luF  £20% 100V
A2C20 10000-11 | Ceramic .01pF  +20% 100V § A2R1 10015-207 Metal Film 20.0KQ +1%  1/8W
A2C21 13979-1 Polycarbonate 1.0uF  *10% 200V j§ A2R2 10015-207 Metal Film 20.0KQ +1%  1/8W
A2C22 10000-11 |Ceramic .0luF  #20% 100V j§ A2R3 10015-207 |Metal Film 20.0KS 1%  1/8W
A2C23 10000-11 |Ceramic .01nF  *20% 100V i A2R4 10015-207 [Metal Film 20.0KQ 1% 1/8W
A2C24 11501-2 Ceramic 0.1uF  £20% 50V @ A2RS 10013-9 |Carbon Film 47Q 5% 1/4W
A2C25 11501-2 Ceramic 0.1uF +20% 50V B A2R6 10013-9 Carbon Film 479Q +5% 1/4W
A2C26 11501-2 Ceramic 0.1pF  +20% S0V f§ A2R7 10015-195 [Metal Film 2009 *1% 1/8W
A2C27 10011-2 Mylar 1.0uF  +10% 200V [ A2RS 10013-49 |Carbon Film 100KQ 5% 1/4W
A2C28 11501-2 Ceramic 0.1uF  +20% 50V § A2R9 13584-7 |Variable Comp. 100KQ #20% 1/2W
A2C29 10011-2 Mylar 1.0uF  *10% 200V f A2R10 | =<eeoee Not Used :
A2C30 10787-11 {Tantalum 1.0uF  +20% 35V B A2R11 | ----oos Not Used
A2C31 10787-11 |Tantalum 1.0uF  *20% 35V 8 A2R12 10015-13 [Metal Film 100KQ +1%  1/8W
A2C32 10787-11 |Tantalum 1.0uF  £20% 35V B A2R13 10015-230 [Metal Film 11.0KQ 1% 1/8W
A2C33 10007-8 Mylar L22uF  £10% 200V § A2R14 10013-9 [Carbon Film 47Q 5% 1/4W
A2C34 11501-2 Ceramic 0.1pF  *20% 50V § A2R15 10013-95 |[Carbon Film 51KQ £5%  1/4W
A2C35 11501-2 Ceramic 0.1uF  *20% 50V f§ A2R16 10013-9 |Carbon Film 47XQ 5%  1/4W
A2C36 10000-11 |Ceramic .0InF  #20% 100V §A2R17  f ----eme-o Not Used
A2C37 10000-11 Ceramic .01uF +20% 100V 8 A2R18 10013-9 Carbon Film47Q +5% 1/4W
A2C38 10000-11 (Ceramic .01uF  £20% 100V § A2R19 10015-242 Metal Film 37.4KQ 1% 1/8W
A2C39 10585-4 Ceramic 680pF 5% 1000V § A2R20 10015-266 Metal Film 301KQ 1% 1/8W
A2C40 10677-12  |Mica 390pF  £5% 500V § A2R21 13584-2 ariable Comp 1009  +20% 1/2W
A2C41 10677-10 |Mica 130pF  +5% 500V g A2R22 10013-77 [Carbon Film 1.6KQ 5% 1/4W
A2C42 10000-11  |Ceramic -01yF  #20% 100V f A2R23 10013-14 {Carbon Film 1209 5% 1/4W
A2C43 10001-6 Ceramic 47pF 5% 1000V M A2R24 10013-31 [Carbon Film 3.3KQ +5%  1/4W
A2C44 10000-11  |Ceramic .01uF  £20% 100V g A2R2S 10013-43 [Carbon Film 33KQ 5% 1/4W
A2C45 10585-5 Ceramic -001pF  +5% 1000V @ A2R26 10013-43 [Carbon Film 33KQ 5%  1/4W
A2C46 10000-1 Ceramic 100pF  *20% 1000V B A2R27 10013-31 [Ccarbon Film 3.3KQ *5%  1/4W
A2C47 10909-11 [Mica 62pF +1% 500V § A2R28 14881-3  |Network 33Q 2% 125mW
A2C48 10909-12 [Mica . 120pF  *1% 500 HA2R29 14881-3  [Network 33q +2%  125mW
A2049  |eeeeee- Not Used # A2R30 10015-13 [Metal Film 100KQ +1%  1/8W
A2C50 10909-11  [Mica 62pF *1% 500V § A2R31 10015-230 Metal Film 11.0KQ 1% 1/8W
A2C51 10000-6 Ceramic 0047uF  +20% 500V § A2R32 10015-207 Metal Film 20.0KQ +1%  1/8W
A2C52 10001-1 Ceramic 2.2pF 5% 1000V @ A2R33 10015-13 {Metal Film 100KQ 1% 1/8W
A2C53 10000-4 Ceramic .001nuF  £20% 1000V § A2R34 10015-230 Metal Film 11.0KQ 1% 1/8W
M A2R35 10015-207 Metal Film 20.0KQ 1% 1/8W
 A2R36 10015-207 Metal Film 20.0KQ 1% 1/8W
A2CR1 10043 1N41438 N A2R37 10015-207 Metal Film 20.0KQ 1% 1/8W
A2CR2 10043 1N4148 ? A2R38 10015-195 Metal Film 2009 1% 1/8W
A2CR3 10043 1N4148 4§ A2rR39 10013-49 [Carbon Film 100Kq +5%  1/4W
A2CR4 10043 1N4148 § AZR40 13584-7 [Variable Comp. 100KQ £20% 1/2W
A2CRS 10043 1N4148 # A2R41 10013-9 |Carbon Film 479 5% 1/4W
A2CR6 10045 1N823 1 A2R42 10013-9 |Carbon Film 47% 5% 1/4W
A2CR7 11345 HPA2900 # A2R43 10013-9 [Carbon Film 479 5% 1/4W
A2CR8 10043 1N4148 B A2R44 10013-9 [Carbon Film 479 5% 1/4W
q A2R45 10015-13 Metal Film 100KQ 1% 1/8W
N A2R46 10013-28 |[Carbon Film 1.8KQ 5% 1/4W
A231 14514-1 Post .025 Square  A2R47 10013-9 |Carbon Film 47Q 5%  1/4W
A2J2 14514-1 Post .025 Square B A2R48 10013-14 [Carbon Film 1209 5% 1/4W
A2J3 15112 SMB, Coaxial i A2R49 10013-33 [Carbon Film 4.7KQ 5%  1/4W
A2J4 14320-2 Test Jack B A2RS0 10013-31 {Carbon Film 3.3KQ 5% 1/4W
A2J5 14320-2 Test Jack i A2RS1, 10013-43 |[Carbon Film 33KQ 5% 1/4W
A2J6 14320-2 Test Jack B A2R52 10013-43 lCarbon Film 33KQ #5%  1/4W
A2J7 14320-2 Test Jack B A2RS3 10013-31 |Carbon Film 3.3KQ 5% 1/4W
A2J8 143520-2  [Test Jack | A2R54 10013-15 [Carbon Film 1509 5% 1/4W
A2J9 14320-2 Test Jack H A2RSS 14881-3 Network 33Q +2% 125nW
A2J10 14320-2 Test Jack  A2RS6 14881-3  [Network 330 2% 125mW
A2J11 14320-2 Test Jack  A2R57 10015-230 Metal Film 11.0KQ 1%  1/8W
fest Jack :

A2J12

14320-2
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Model 1038-N10

CIRCUIT ) CIRCUIT B
S
REFERENCE | PART NO. DESCRIPTION REFERENCE | PART NO. DESCRIPTION
A2R58 10013-9 Carbon Film 47Q +5%  1/4w A3C17 10000-11 Ceramic .01uF  +20% 100V
A2R59 10013-95 Carbon Film 51KQ +5% 1/4w A3C18 10000-11 Ceramic .01uF  +20% 100V
A2R60  |--—em e Not Used A3C19 10000-11 Ceramic .01uF  +20% 100V
A2R61 10015-242 Metal Film 37.4KQ +1% 1/8W A3C20 10000-11 Ceramic .01uF  +20% 100V
A2R62 10015-266 Metal Film 301KQ +1% 1/8W A3C21 | ~eemmmee Not Used
A2R63 10013-9 Carbon Film 479 +5% 1/4W A3C22 10001-7 Ceramic 100pF +5% 1000V
A2R64 13584-2 Variable Comp 100Q +20% 1/2W A3C23 10000-11 Ceramic .01uF +20% 100V
A2R65 10013-77 Carbon Film 1.6KQ +5% 1/4W A3C24 10000-11 Ceramic .01yF +£20% 100V
A2R66 10013-33 Carbon Film 4.7Kq +5% 1/4W A3C25 10000-11 Ceramic .01uF  +£20% 100V
A2R67 10013-15 Carbon Film 1509 +5% 1/4W A3C26 10000-11 Ceramic .01yF +20% 100V
A2R68 10015-217 Metal Film 1.21Q +1% 1/8W A3C27 15776-1 Ceramic L01pyF  +10% S0V
A2R69 10015-114 Metal Film 75.0KQ +1% 1/8W A3C28 10000-11 Ceramic .01uF  *20% 100V
A2R70 10015-45 Metal Film 499KQ +1% 1/8W A3C29 10787-11 Tantalum 1.0uF *20% 35V
A2R71 13584-7 Variable Comp 100KQ =+20% 1/2W A3C30 10787-11 Tantalum 1.0uF +20% 35V
A2R72 10015-116 Metal Film 30.1KQ #1% 1/8W A3C31 10787-11 Tantalum 1.0uF +20% 35V
A2R73 10013-37 Carbon Film 10KQ +5% 1/4W A3C32 10001-6 Ceramic 47pF +5% 1000V
A2R74 10013-13 Carbon Film 100Q +5% 1/4W A3C33 10000-11 Ceramic .01uF +20% 100V
A2R75 10013-9 Carbon Film 47Q +5% 1/4W A3C34 10000-11 Ceramic .01yF +20% 100V
A2R76 10013-13 Carbon Film 1009 +5% 1/4W A3C35 11501-2 Ceramic 0.1uF *20% 50V
A2R77 10013-21 Carbon Film 470Q +5% 1/4W A3C36 11501-2 Ceramic 0.1uF +20% 50V
A2R78 10013-25 Carbon Film 1KQ +5%  1/4W A3C37 10001-13 Ceramic 12pF +5% 1000V
A2R79 10013-17 Carbon Film 2208 +5% 1/4W A3C38 W femmmemem Not Used
A2R80 10015-3 Metal Film 49.99 +1% 1/8W A3C39 15776-5 Cerdmic 0.1uF +10% 50V
A2R81 10015-188 Metal Film 33.2KQ +1% 1/8W A3C40 10000-11 Ceramic .01uF  +20% 100V
A2R82 10015-181 Metal Film 1219 +1% 1/8W § A3C41 10000-11 Ceramic .01yF +20% 100V
A2R83 10015-113 Metal Film 75.0Q +1% 1/8W A3C42 10000-11 Ceramic .01uF +20% 100V
A2R84 10015-113 | Metal Film 75.0Q  +1% 1/8W J§ A3C43 10000-11 | Ceramic .01uF +20% 100V
A2R85 10013-39 Carbon Film 15KQ +5% 1/4W A3C44 10000-11 Ceramic .01uF  £20% 100V
A2R86 10013-57 Carbon Film 470KQ +5% 1/4W A3C45 10000-11 Ceramic .01uyF +20% 100V
A2R87 10013-37 Carbon Film 10KQ +5% 1/4W A3C46 10000-11 Ceramic .01uF +20% 100V
A2R88 10013-33 Carbon Film 4.7KQ +5% 1/4W A3C47 10000-11 Ceramic .01uF  +20% 100V
A2R89 10013-33 Carbon Film 4.7KQ +5%  1/4W A3C48 16258-1 Mylar 1.0uF +10% 50V
A2R90 10013-37 Carbon Film 10KQ +5% 1/4W A3C49 10001-6 Ceramic 47pF +5% 1000V
A2R91 10013-37 Carbon Film 10KQ +5%  1/4W A3C50 15776-1 Ceramic .01uF +10% 50V
A2R92 10013-37 Carbon Film 10KQ +5% 1/4W A3C51 10000-11 Ceramic .01uF  +20% 100V
A2R93 10013-37 Carbon Film 10KQ +5% 1/4W A3C52 10000-11 Ceramic .01uF +20% 100V
A2R94 10013-37 Carbon Film 10KQ +5% 1/4W A3C53 10000-11 Ceramic .O1uF #*20% 100V
A3C54 10000-11 Ceramic .01uF  +£20% 100V
A2U1 15249 TLO64CN A3CS55 m——————— Not Used
A202 15119 DG201CJ A3C56 10000-11 Ceramic L01uF  +20% 100V
A2U3 15109 8052 A3C57 10000-11 Ceramic .01uF *20% 100V
A2U4 15110 7103CDI A3C58 10000-11 Ceramic .O1uF #20% 100V
A2US 15108 7447AN A3C59 |--m=mmmmm Not Used
A2U6 15100 CA3082 A3C60 10000-1 Ceramic 100pF *20% 1000V
A207 15111 CA3083 A3C61 11501-2 Ceramic 0.1uF *20% 50V
A2U8 15111 CA3083 A3C62 11501-2 Ceramic 0.1uF +20% 50V
A2U9 13470-13 SN74LS74N A3C63 ———————— Not Used
A2U10 15249 TLO64CN A3C64 11501-2 Ceramic 0.1uF *20% 50V
A2U11 14232 8052A A3C65  f--mmmm-e Not Used
A2U012 15110 7103CDI A3C66 11501-2 Ceramic 0.1uF  +20% 50V
A2U13 15108 - 7447 AN A3C67 11501-2 Ceramic 0.1uF *20% 50V
A2U14 15100 CA3082 A3C68 |- Not Used
A2015 13470-36 SN74LS05N A3C69 | rmmmmme Not Used
A2U16 11539 741HC A3C7Q0 |- Not Used
A3C71 11501-2 Ceramic 0.1uF *20% 50V
INPUT PREAMP AND LOG PC BOARD A3C72 16258-1 Mylar 1.0uF *10% 50V
ASSEMBLY - 15834 . o
- 5 A3C73 11501-7 Ceramic 0.1uF *20% 100V
A3C1 10000-11 Ceramic .01pyF  +20% 100V . o
. o A3C74 10000-11 Ceramic L01uF  +£20% 100V
A3C2 10000-11 Ceramic J01uF  £20% 100V R o
. o A3C75 10000-3 Ceramic 470pF £20% 1000V
A3C3 10000-11 Ceramic L01pF  £20% 100V B o
N o A3C76 10000-11 Ceramic .01uF  *£20% 100V
A3C4 10000-11 Ceramic .01uyF  +20% 100V . o
A B A3C77 10000-11 Ceramic LO01uF  *20% 100V
A3CS 10000-11 Ceramic .01uF  £20% 100V N o
N o A3C78 11501-2 Ceramic 0.1uF *20% 50V
A3C6 10000-11 Ceramic .01uF  £20% 100V X o
. B A3C79 10001-6 Céramic 47pF +5% 1000V
A3C7 10000-11 Ceramic L01uF  +20% 100V . 5
. o A3C80 10000-4 Ceramic .001uF £20% 1000V
A3C8 10000-11 Ceramic L01pF  +20% 100V ) o
N o A3C81 10000-5 Ceramic .0022uF £20% 500V
A3C9 10000-11 Ceramic .01uF  +£20% 100V X o
. o A3C82 15776-5 Ceramic 0.1nF +10% 50V
A3C10 10000-11 Ceramic L01uF  £20% 100V AZC33 11501-2 Coramic 0.1uF +20% Sov
A3C11 10787-2 Tantalum 12uF  +20% 20V cHHE 2Ll
A3C12 16258-1 Mylar 1.00F +10% 50V
A3C13 15776-5 Ceramic 0.1F +10% sov | ASCRI 10018 2N3646
L o A3CR2 10018 2N3646
A3C14 10000-2 Ceramic 220pF  +20% 1000V
. o A3CR3 10018 2N3646
A3C15 10000-11 Ceramic L01uF  £20% 100V A3CRA 10018 IN3646
A3C16 10000-11 Ceramic Q1uF _+20% 100v R
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Model 1038-N10
CIRCUIT D) CIRCUIT >

REFERENCE | PART NO DESCRIPTION REFERENCE | PART NO. DESCRIPTION
A3CR5 10043 IN4148 A3R32 10013-25 Carbon Film 1KQ +5% 1/4W
A3CR6 10043 IN4148 A3R33 10015-133 } Metal Film 49,9k +1% 1/8W
A3CR7 10043 IN4148 A3R34 10013-69 Carbon Film 4.7MQ +5% 1/4W
A3CR8  |-------- Not Used A3R35 10013-61 | Carbon Film Qe +5% 1/4W
A3CR9  |-------~ Not Used A3R36 10013-49 Carbon Film 100KQ +5%  1/4W
A3CR10 10043 1N4148 A3R37 10013-37 | Carbon Film 10KQ +5% 1/4W
A3CR11 10043 IN4148 A3R38 10142-8 Carbon Comp 47Q +5% 1/4W
A3CR12 10019 2N 3565 A3R39 10142-8 Carbon Comp 47Q +5% 1/4W
A3CR13 10043 1N4148 A3R40 10013-33 | Carbon Comp 4.7KQ +5% 1/4W
A3CR14 10043 1N4148 A3R41 12449-21 |Metal Film 10.00KQ +0.1% 1/8W
A3CR15 10043 1IN4148 A3R42 10015-87 |Metal Film 15.0Ke +1% 1/8W
A3CR16 10043 IN4148 A3R43 10015-80 |Metal Film 4.02KQ +1% 1/8W
A3CR17 10043 IN4148 A3R44 10015-270 | Metal Film 357KQ +1% 1/8W
A3CR18 10043 1N4148 A3R45 10142-8 Carbon Comp 47Q 5% 1/4w
A3CR19  |~------- Not Used A3R46 10142-8 Carbon Comp 479 +5% 1/4w
A3CR20 10043 IN4148 A3R47 10013-69 Carbon Comp 4.7M0 +5% 1/4W
A3CR21 10043 IN4148 A3R48 12449-21 |Metal Film 10.00KQ +0.1% 1/8W

A3R49 10015-233 | Metal Film 174KQ +1% 1/8W
A3TP1 14320-2 Test Jack A3R50 15142-2 Variable Comp 100KQ +10% 1/2W
A3TP2 14320-2 Test Jack A3R51 10142-8 Carbon Comp 479 +5% 1/4W
A3TP3 14320-2 Test Jack A3R52 10142-8 Carbon Comp 47Q +5% 1/4W
A3TP4 14320-2 Test Jack A3R53 13584-4 Variable Comp 1KQ@ +20% 1/2W
A3TPS 14320-2 Test Jack A3R54 10015-213 | Metal Film 178K +1% 1/8W
A3TP6 14320-2 Test Jack A3R55 10013-33 | Carbon Comp 4.7k +5% 1/4W
A3TP7 14320-2 Test Jack A3R56 10015-100 |{Metal Film 16 .9KQ +1% 1/8W
A3TP8 14320-2 Test Jack A3R57 10015-100 |Metal Film 16.9Ke +1% 1/8W
A3TP9 14320-2 Test Jack A3R58 12449-6 Metal Film 13.617KQ +0.1% 1/8W
A3TP10 14320-2 Test Jack A3R59 10015-36 |Metal Film 5.11KQ +1% 1/8W
A3TP11 14320-2 Test Jack A3R60 12449-21 | Metal Film 10.00KQ +0.1% 1/8W
A3TP12 14320-2 Test Jack A3R61 10142-8 Carbon Comp 479 +5% 1/4W
A3TP13 14320-2 Test Jack A3R62 10142-8 Carbon Comp 470 +5% 1/4W
A3TP14 14320-2 Test Jack A3R63 10015-253 | Metal Film 30.9Ko +1% 1/8W

A3R64 12449-21 |Metal Film 10.00KQ +0.1% 1/8W
A3Q1 11119 2N4250 A3R65 13584-9 Variable Comp 5KQ +20% 1/2W
A3Q2 11119 2N4250 A3R66 mmm————— Not Used
A3Q3 10019 2N3565 A3R67 10015-261 | Metal Film 2.26Ke 1% 1/8W
A3Q4 11119 2N4250 A3R68 10015-13 [Metal Film 100KQ +1% 1/8W
A3Q5 11119 2N4250 A3R69 10015-13 [ Metal Film 100KQ +1% 1/8W
A3Q6 12591 E112 A3R70 10015-13 | Metal Film 100KQ +1% 1/8W
A3Q7 10018 2N3646 A3R71 10013-33 | Carbon Film 4.7KQ +5% 1/4W

A3R72 10013-49 Carbon Film 100KQ +5% 1/4W
A3R1  femmmeeee Not Used A3R73 |-------- Not Used
A3R2 10142-8 Carbon Comp 479 +5% 1/4W | A3R74 10013-49 Carbon Film 100KQ +5% 1/4W
A3R3 10142-8 Carbon Comp 47q +5% 1/4W § A3R7S 10015-65 |Metal Film 4.99Kq  +1% 1/8W
A3R4 10013-29 Carbon Film 2.2KQ. 5% 1/4W § A3R76 10142-8 Carbon Comp 470 +5%  1/4wW
A3R5 10013-29 Carbon Film 2,2KQ  x5% 1/4W B A3R77 10142-8 Carbon Comp 479 5% 1/4wW
A3R6 10142-8 Carbon Comp 47Q +5% 1/4W § A3R78 10015-65 |Metal Film 4,99Kq 1% 1/8W
A3R7 10142-8 Carbon Comp 47Q +5% 1/4W J A3R79 10015-65 |[Metal Film 4.99KQ +1% 1/8W
A3R8 10142-8 Carbon Comp 47Q +5% 1/4W § A3R80 10015-65 |Metal Film 4.99Kq 1% 1/8W
A3R9 10142-8 Carbon Comp 47Q +5% 1/4W § A3R81 10142-8 Carbon Comp 479 +5% 1/4W
A3R10 10015-13 Metal Film 100KQ  +1% 1/8W § A3R82 10142-8 Carbon Comp 479 +5%  1/4W
A3R11 10015-13 Metal Film 100K  +1% 1/8W g A3R83 10013-33 | Carbon Film 4.7KQ +5% 1/4wW
A3R12 10015-19 Metal Film 1.00KQ 1% 1/8W A3R84 10013-31 Carbon Film 3.3KQ +5%  1/4W
A3R13 12449-21 Metal Film 1Q.00K2 *0.1%1/8W § A3R85  |--ee--- Not Used
A3R14 12449-21 Metal Film 10.00K2 *0.1%1/8W § A3R86 10013-49 Carbon Film 100KQ  +5% 1/4W
A3R15 10013-25 Carbon Film 1KQ +5% 1/4W § A3R87 10013-33 Carbon Film 4.7KqQ +5%  1/4w
A3R16 10013-25 Carbon Film 1K€ - *5% 1/4W § A3R88 10013-51 [ Carbon Film 150KQ 5% 1/4W
A3R17 10013-39 Carbon Film 15K$ +5% 1/4W f§ A3RS89 10013-73 | Carbon Film 10MQ +5% 1/4wW
A3R18 10013-39 Carbon Film 15KQ +5% 1/4W § A3R90 10013-39 Carbon Film 15KQ +5%  1/4W
A3R19 10013-65 Carbon Film 2.2MQ  +5% 1/4W § A3R91 10013-23 | Carbon Film 6800 +5% 1/4W
A3R20 13584-7 Variable Comp 100KQ *20% 1/2W  A3R92 10142-8 Carbon Comp 479 5% 1/4W
A3R21 10013-67 Carbon Film 3.3M0  #5% 1/4W § A3R93 10142-8 Carbon Comp 47Q +5% 1/4wW
A3R22 12449-88 Metal Film 103.1KQ +0.1%1/8W B A3R94 10013-16 Carbon Film 1809 5%  1/4W
A3R23 10142-8 Carbon Comp 472 *+5% 1/4W § A3R95 10013-69 | Carbon Film 4.7Mp  +£5%  1/4W
A3R24 10142-8 Carbon Comp 470 +5% 1/4W § A3R96 10015-80 |Metal Film 4.02Kq  +1% 1/8W
A3R25 12449-33 Metal Film 100.0KQ +0.1% 1/8W A3R97 10015-65 Metal Film 4.99Kq +1% 1/8W
A3R26 10015-133 | Metal Film 49.9KQ +1% 1/8W @ A3R98 10015-47 | Metal Film 2.49Ka +1% 1/8W
A3R27 10142-8 Carbon Comp 479 +5% 1/4W B A3R99 10015-74 | Metal Film 2.00Kp +1% 1/8W
A3R28 10142-8 Carbon Comp 47Q +5% 1/4W § A3R100 10013-61 Carbon Film mQ +5% 1/4W
A3R29  [--eemee- Not Used A3R101  |---mmm-- Not Used
A3R30 10013-25 Carbon Film 1KQ +5% 1/4wW J A3R102 10015-80 |Metal Film 4.02Kq +1% 1/8W
A3R31 10013-55 Carbon Film 330KQ +5% 1/4W § A3R103 10015-65 | Metal Film 4.99Kq +1% 1/8W




Model 1038-N10

CIRCUIT B I CIRCUIT <)
REFERENCE | PART NO. DESCRIPTION REFERENCE | PART NO. DESCRIPTION
A3R104 10013-37 Carbon Film 10KQ +5% 1/4W § A3R176 10015-13 Metal Film 100K +1% 1/8W
A3R105  |-=----—- Not Used A3R177 |----m--- Not Used
A3R106 10015-100 Metal Film 16.9KQ +1% 1/8W @ A3R178 10013-17 Carbon Film 220Q +5% 1/4W
A3RI07 10015-47 Metal Film 2.49Kq +1% 1/8W § A3R179 10142-8 Carbon Comp 47Q +5%  1/4W
A3R108  |-—-—---- Not Used § A3R180 10142-8 Carbon Comp 47Q +5% 1/4W
A3R109 10142-8 Carbon Comp 47Q +5% 1/4W ¥ A3R181 10013-25 Carbon Film 1Kq +5% 1/4W
A3R110 10142-8 Carbon Comp 470 5% 1/4W A3R182 10013-25 Carbon Film 1KQ +5% 1/4W
A3R111 10013-32 Carbon Film 3.9KQ  +5% 1/4W @ A3R183 10013-65 | Carbon Film 2.2Mp 5% 1/4W
A3R112 10013-37 Carbon Film 10KQ +5% 1/4W § A3R184 10013-49 Carbon Film 100KQ 5% 1/4W
A3R113 10013-37 Carbon Film 10KQ +5% 1/4W B A3R185 10013-25 Carbon Film 1KQ +5% 1/4W
A3R114  j-----mmn Not Used A3R186 10013-13 | Carbon Film 100Q +5% 1/4W
A3R115 10013-37 Carbon Film 10KQ +5 1/4w | A3R187 10013-21 Carbon Film 4708 +5% 1/4W
A3R116 10015-118 Metal Film 28.7Kq 1 1/8W § A3R188 10015-62 Metal Film 200KQ +1% 1/8W
A3R117 10015-7 Metal Film 10.0Ko +1 1/8W A3R189  |-----—-- Not Used
A3R118 10015-91 | Metal Film 90.9KQ +1% 1/8W ¥ A3RIS0  |ooo____ Not Used
A3R119 13584-4 Variable Comp 1K@ +20 1/2W B A3R191 - _____ Not Used
A3R120 12449-21 Metal Film 10.00KQ +0. 1/8W A3R192 10013-37 Carbon Film 10KQ +5%  1/4W
A3R121 10015-233 Metal Film 174KQ +1 1/84% § A3R193 10013-37 Carbon Film 10KQ +5% 1/4W
A3R122 10015-213 Metal Film 178KQ +1 1/8W § A3R194 10013-37 Carbon Film 10KQ +5% 1/4W
A3R123 10013-33 Carbon Film 4.7KQ +5 1/4W A3R195 10013-61 Carbon Film 1MQ +5% 1/4W
A3R124 10013-69 Carbon Film 4.7MQ +5 1/4W A3R196 10015-214 | Metal Film 374KQ  +1% 1/8W
A3R125 15142-2 Variable Comp 100KQ +10% 1/2W § A3RT1 13914 Thermister
A3R126 10015-94 Metal Film 97.6Kq 1 1/8W
A3R127 15144-1 Metal Film 10.0MQ #1 1/8W A3U1 18141 LM339
A3R128 10013-37 Carbon Film 10KQ +5 1/4W § A3U2 14636 DM2503N
A3R129 12449-21 Metal Film 10.00KqQ 0. 1/8W A3U3 14644 DAC-08
A3R130 10015-36 Metal Film 5.11Kq =+ 1/8W § A3U4 15111-3 CA3083F
A3R131 10015-210 Metal Film 150KQ + 1/8W A3US 15135 HA-5135-5 (OP-07CP)
A3R132 10015-210 Metal Film 150Kq + 1/8W A3U6 15233 CA3240E
A3R133 10015-45 Metal Film 499KQ + 1/4W A3U7 15135 HA-5135-5 (OP-07CP)
A3R134 10015-258 Metal Film 127KQ + 1/4W R A3US8 15135 HA-5135-5 (OP-07CP)
A3R135 10015-7 Metal Film 10.0Kp =+ 1/8W A3U9 15135 HA-5135-5 (0OP-07CP)
A3R136 10015-102 Metal Film 249K + 1/4W A3U10 15249 TLO64CN
A3R137 10015-106 Metal Film 6.81Kp =+ 1/8W A3U11 15739 HA-4741-5
A3R138 10015-7 Metal Film 10.0KQ = 1/8W A3U12 15135 HA-5135-5 (OP-07CP)
A3R139 10015-67 Metal Film 143KQ + 1/8W A3U13 15135 HA-5135-5 (OP-07CP)
A3R140 10015-67 Metal Film 143KQ + 1/8W A3U14 15111-3 CA3083F
A3R141 10015-120 Metal Film 69.8KQ + 1/8W @ A3U1S5 13470-56 SN74LS393N
A3R142 15142-1 Variable Comp 20KQ 1 1/2wWw § A3U16 13470-22 SN74LS266N
A3R143 10015-60 Metal Film 19.6KQ + 1/8wW § A3U17 13470-13 SN74LS74N
A3R144 10013-37 Carbon Film 10KQ + 1/4w A3U18 15119 DG210CJT
A3R145 |- Not Used N A3U19 14226 TLO74CN
A3R146 10142-8 Carbon Comp 47Q * 1/4w § A3U20 15135 HA-5135-5 (OP-07CP)
A3R147 10142-8 Carbon Comp 479 + 1/4W § A3U21 15135 HA-5135-5 (OP-07CP)
A3R148 10015-7 Metal Film 10.0KQ =+ 1/8W § A3U22 15119 DG201CJ
A3R149 10015-7 Metal Film 10.0KQ =+ 1/8W B A3U23 13470-12 SN74LS42N
A3R150 13584-3 Variable Comp 5009 2 1/2W A3U24 13470-1 SN74LSOON
A3R151 10015-65 Metal Film 4.99KQ + 1/8W A3U25 134701 SN74LS00N
A3R152 10142-8 Carbon Comp 47Q + 1/4W A3U26 13470-4 SN74LS04N
A3R153 10142-8 Carbon Comp 47Q + 1/4W § A3U27 13470-3 SN74LS02N
A3R154 10013-25 Carbon Film 1KQ + 1/4W & A3U28 15233 CA3240E
A3R155 10013-37 Carbon Film 10KQ + 1/4wW A3U29 15119 DG201CJ
A3R156  |--———--- Not Used A3U30 15120 DG303CJT
A3R157 10142-8 Carbon Comp 47Q +5% 1/4wW A3U31 14624 TLO72CP
A3R158 10142-8 Carbon Comp 479 +5% 1/4W @ A3U32 15135 HA-5135-5 (OP-07CP)
A3R159 10013-37 Carbon Film 10KQ +5% 1/4W § A3U33 13470-2 SN74LS01IN
A3R160 10015-114 Metal Film 75.0KQ +1% 178W A3U34 16161 LF§%¥. CHAN PREAMP - LOG PC
ASRIOL  f-mmmmmme Not Used BOARD ASSEMBLY - 15227
A3R162 10142-8 Carbon Comp 47Q +5% 1/4W § . 3
A3R163 10142-8 Carbon Comp 479 5% 174w § ASC1 10000-11 Ceramic .01uyF  *20% 100V
- § ASC2 10000-11 Ceramic .01uF  +20% 100V
ASRIGA ) oo Not Used o 1/gy § ASC3 10000-11 | Ceramic .01uF  £20% 100V
A3R165 10015-7 Metal Film 10.0Kq +1% 1/8W ASC4 10000-11 | Ceramic L01yF +50% 100V
ASRIEE  -mmmmee Not Used { ascs 10585-2 | Ceramic 330pF  +5% 1000V
ASR167  [10013-47 | Carbon Film  68KR  =5% 1/4w f§ 207 10011 |ivios TOOF +10% 200V
A3R168  |10013-33 | Carbon Film  4.7KQ 5% 1/4W yrar ur Te
. o @ ASC7 10000-11 Ceramic 01pF  +20% 100V
A3R169 10013-37 Carbon Film 10K +5% 1/4W . o
. o ASC8 10000-11 Ceramic .01pF  +20% 100V
A3R170 10013-37 Carbon Film 10KQ +5% 1/4W . o
R o 8 ASC9 10001-6 Ceramic 47pF +5% 1000V
A3R171 10015-189 Metal Film 5.90KQ 1% 1/8W } . o
R . o ASC10 10000-11 Ceramic .01uyF  +20% 100V
A3R172 10015-7 Metal Film 10.0KQ 1% 1/8W § Ascit - 10000-11 Ceramic 01uF  +20% 100V
. o .01p +20%
A3R173 10015-13 Metal Film 100KQ +1% 1/8W § ASC12 10000-11 Ceramic 01uF  +20% 100V
. B : .01y +20%
A3R174 10015-13 Metal Film 100KQ +1% 1/8W . o
A3R175  |10015-13 | Metal Film 100ke  +1% 178w § A1 10000-11 | Ceramic -01uF  +20% 100V
- B ASC14 15776-1 Ceramic .01uF +10% 50V
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Model 1038-N10

CIRCUIT v CIRCUIT
REFERENCE| PART NO. DESCRIPTION REFERENCE DESCRIPTION
A5C15 10000-11 Ceramic .01uF 100VE ASR26 Carbon Film 47Q +5% 1/4W
A5Cl16 10000-11 | Ceramic .01yF 100VR ASR27 Carbon Film 47Q *5% 1/4W
AS5C17 10000-11 Ceramic .01yuF 100V A5R28 Metal Film 5.11KQ =*1% 1/8W
A5C18 10000-11 Ceramic .01pF 100VR ASR29 Metal Film 10.00KQ 20.1% 1/8W
AS5C19 10000-11 Ceramic .01uF 100VE A5R30 Var. Comp. 5K +20% 1/2wW
A5C20 10000-11 Ceramic .01pF 100VR A5R31 Metal Film 30.9KQ *1% 1/8W
A5C21 10001-7 Ceramic 100pF 1000VR ASR32 Carbon Film 47Q 5% 1/4W
A5C22 10000-11 Ceramic .01uF 100V@ ASR33 Carbon Film 47Q +5% 1/4wW
A5C23 10000-11 Ceramic .01pF 100VQ ASR34 Metal Film 10.00KQ #0.1% 1/8W
A5C24 10001-7 Ceramic 100pF 1000Vg A5R35 Metal Film 10.0KQ *1% 1/8W
A5C25 10000-11 Ceramic .01pF 100VR A5R36 Metal Film 28.7KQ %1% 1/8W
A5C26 10000-11 Ceramic .01yF 100VR ASR37 Metal Film 10.0KQ =*1% 1/8W
A5C27 10787-11 Tantalum 1.0uF 35VR ASR38 Metal Film 110KQ *+1% 1/8W
A5C28 10787-11 Tantalum 1.0pF 35VE A5R39 Metal Film 10.00KQ #0.1% 1/8W
AS5C29 10787-11 Tantalum 1.0uF 35VR ASR40 Var. Comp. 1KQ *20% 1/2W
A5C30 11501-2 Ceramic 0.1uF S0VE A5R41 Metal Film 169.0KQ *#0.1% 1/8W
A5C31 10000-11 Ceramic .01uF 100VQ ASR42 Metal Film 174KQ £1% 1/8W
A5C32 10000-11 Ceramic .01yF 100VR ASR43 Not Used
A5C33 10000-11 Ceramic .01uF 100VQ ASR44 Not Used
A5C34 10000-11 Ceramic .01pF 100VR ASR45 Metal Film 97.6Kp * 1/8W
A5C35 10000-3 Ceramic 470pF 1000Vg AS5R46 Metal Film 10MQ * 1/8W
A5C36 10000-4 Ceramic .001uF 1000Vg A5R47 Metal Film 5.11KQ + 1/8W
AS5C37 11501-2 Ceramic 0.1uF SOV AS5R48 Carbon Film 10KQ + 1/4W
ASR49 Metal Film 10.00KQ * 1/8W
A5RS50 Metal Film 10.0KQ@ 1/8W
A5R51 Metal Film 6.81Kp * 1/8W
ASRS52 Metal Film 249KQ + 1/8W
A5R53 Metal Film 127KQ + 1/8W
A5R54 Metal Film 499KQ * 1/8W
A5CR1 | -=----- Not Used AS5SR55 Metal Film 143KQ + 1/8W
AS5CR2 10043 1N4148 ASR56 Metal Film 143KQ * 1/8W
ASR57 Carbon Film 10KQ * 1/4W
ASR58 Var. Comp. 20KQ + 1/2wW
AS5J1 14320-2 Test Jack A5R59 Metal Film 19.6KQ * 1/8W
A5J2 14320-2 Test Jack ASR60 Carbon Film 100KQ + 1/4W
A5J3 14320-2 Test Jack A5R61 Carbon Film 47Q 1/4W
AS5J4 14320-2 Test Jack AS5R62 Carbon Film 479 + 1/4W
A5JS 14320-2 Test Jack ASR63 Carbon Film 10KQ * 1/4W-
A5J6 14320-2 Test Jack A5R64 Metal Film 10.00KQ # 1/8W
A5J7 14320-2 Test Jack AS5R65 Var. Comp. 1KQ * 1/2w
ASR66 Carbon Film 479 + 1/4W
ASR67 Metal Film 9.53KQ 1/8W
A5Q1 11119 2N4250 ASR68 Var. Comp. 2KQ + 1/2W
A5Q2 11119 2N4250 A5R69 Metal Film 4.99kQ = 1/8W
ASR70 Not Used
ASR71 Carbon Film 47Q + 1/4W
AS5R1 10013-9 Carbon Film 47Q + 1/4W ASR72 Not Used
A5R2 10015-65 Metal Film .99Kn * 1/8W A5R73 Metal Film 4.99KQ * 1/8W
AS5R3 10015-80 Metal Film 4.02KQ % 1/8W § ASR74 Carbon Film 47Q + 1/4W
ASR4 10013-9 Carbon Film 47Q + 1/4W § ASR75 Carbon Film 47Q + 1/4W
ASRS5 10015-74 Metal Film 2.00Kq * 1/8W A5R76 Carbon Film 479 + 1/4W
ASR6 10015-80 Metal Film 4.02KQ * 1/8W § ASR77 Carbon Film 47Q * 1/4W
ASR7 10015-65 Metal Film 4.99Kq + 1/8W A5R78 Metal Film 5.90KQ 1/8W
ASR8 10015-47 Metal Film 2.49Kq * 1/8W R ASR79 Metal Film 10.0KQ + 1/8W
ASR9 10013-9 Carbon Film 47Q * 1/4W  ASR80 Metal Film 100KQ + 1/8W
ASR10 10013-9 Carbon Film 47Q * 1/4W § ASR81 Metal Film 100KQ + 1/8W
AS5R11 10015-47 Metal Film 2.49Kq * 1/8W AS5R82 Metal Film 100KQ + 1/8W
AS5R12 10015-120] Metal Film 69.8Kq * 1/8W AS5R83 Metal Film 100KQ + 1/8W
AS5R13 | -------- Not Used A5R84 Not Used
A5R14 10013-9 Carbon Film 479 * 1/4W Q ASR85 Carbon Film 47Q * 1/4W
AS5R15 10013-9 Carbon Film 47Q * 1/4W QR A5R86 Carbon Film 47Q + 1/4W
AS5R16 10013-61 | Carbon Film MQ i 1/4W QR AS5R87 Carbon Film 2.2KQ * 1/4W
A5R17 10015-9 Metal Film 17.8Kq # 1/8W ASR88 Carbon Film 2.2KQ + 1/4W
ASR18 | -—------ Not Used , ASR89 Metal Film 15.0Kp 1/8W
ASRI19 10013-37 Carbon Film 10KQ + 1/4W ASR90 Metal Film 1.00KQ = 1/8W
AS5R20 10013-49 Carbon Film 100KQ = 1/4W ASR91 Metal Film 4.99KQ % 1/8W
AS5R21 10013-33 Carbon Film 4.7KQ % 1/4W AS5R92 Carbon Film 2209 + 1/4W
A5R22 10013-37 Carbon Film 10KQ + 1/4W AS5R93 Carbon Film 4709 + 1/4W
A5R23 10013-32 Carbon Film 3.9k * 1/4WQ AS5R94 Carbon Film 2209 * 1/4W
ASR24 10015-98 Metal Film 13.3KQ % 1/8WQR ASR9S Carbon Film 2200 * 1/4W
ASR25 10015-11 Metal Film 16.2KQ = 1/8W A5R96 Carbon Film 1K@ + 1/4W




Model 1038-N10

CIRCUIT B CIRCUIT D :
REFERENCE| PART NO. DESCRIPTION REFERENCE | PART NO. DESCRIPTION
AS5R97 10013-25 Carbon Film 1KQ +5% 1/4W A6J5- 14320-2 Test Jack
ASR98 10013-31 Carbon Film 3.3KQ 5% 1/4W RreJe 14320-2 Test Jack
A6J7 14320-2 Test Jack
A6J8 14320-2 Test Jack
ASRT1 13914 Thermistor 10KQ A6J9 14320-2 Test Jack
A6J10 14320-2 Test Jack
A6J11 14320-2 Test Jack
A5U1 15143 CA3096AE A6J12 14320-2 Test Jack
AS5U2 14226 TLO74CN
ASU3 15135 OP-07CP
ASU4 15135 0OP-Q7CP A6R1 10013-9 Carbon Film 47Q +5%  1/4W
AS5US5 15135 OP-07CP A6R2 | --mm-—- Not Used
ASU6 15249 TLO64CN A6R3 10013-9 Carbon Film 47Q +5% 1/4W
ASU7 15120 DG303CJ ABR4 10013-25 | Carbon Film 1K@ +5% 1/4W
A5U8 15135 OP-07CP A6RS 12449-37 Metal Film 20.00KQ *0.1% 1/8W
ASU9 15135 0P-07CP A6R6 12449-37 |Metal Film  20.00KQ *0.1% 1/8W
ASU10 15143 CA3096AE A6R7 12449-37 |Metal Film  20.00KQ *0.1% 1/8W
A5U11 13470 SN74LS02N A6R8 12449-37 |Metal Film  20.00KQ *0.1% 1/8W
A5U12 15249 TLO64CN A6R9 10013-9 Carbon Film 47Q +5% 1/4W
AS5U13 15119 DG201CJ A6R10 10013-9 Carbon Film 47Q £5% 1/4W
A6R11 10015-206 | Metal Film 7 .50KQ +1% 1/8W
F ) A R Not Used
At - A6R13Z |-—mm---—- Not Used
A C§22255L¥E¥0§§g§g BOARD A6R14 12449-37 |Metal Film  20.00KQ *0.1% 1/8W
) A6R15 12449-37 Metal Film 20.00KQ *0.1% 1/8W
A6C1 11501-2 Ceramic 0.1ypF +20% 50V QA6R16 12449-37 |Metal Film  20.00KQ +0.1% 1/8W
A6C2  femmmeee Not Used A6R17 12449-37 |Metal Film  20.00KQ 0.1% 1/8W
A6C3 11501-2 Ceramic 0.1uF +20% 50V PA6R1S 10013-9 Carbon Film 47Q +5% 1/4W
A6C4 10000-4 Ceramic .001uF +20% 1000V A6R19 10013-9 Carbon Film 47Q +5% 1/4W
A6CS 10000-4 Ceramic .001uF  £20% 1000V QA6R20 10013-9 Carbon Film 47Q +5% 1/4W
A6C6 |- Not Used A6R21 10013-9 Carbon Film 47Q +5% 1/4W
A6C7 10000-4 Ceramic .001pF  *20% 1000V QA6R22 10013-28 | Carbon Film 1.8KQ 5% 1/4W
A6C8 10000-4 Ceramic .001uF  *20% 1000V QA6R23 10013-37 Carbon Film 10KQ +5% 1/4W
A6C9 11501-2 Ceramic 0.1uF *+20% S0V HBA6R24 10013-28 Carbon Film 1.8XKQ *5% 1/4W
A6CL0 11501-2 Ceramic 0.1uF +20% 50V A6R2S5 10013-21 Carbon Film 470Q +5% 1/4W
A6C11 11501-2 Ceramic 0.1uF +20% 50V QA6R26 10013-21 Carbon Film 4708 +5% 1/4W
A6C12 11501-2 Ceramic 0.1yF +20% 50V QA6R27 10013-21 Carbon Film 470Q +5% 1/4W
A6C13 10000-2 Ceramic 220pF *20% 1000V RA6R28 10015-230 | Metal Film 11.0K +1% 1/8W
A6C14 10787-11 Tantalum 1.0uF +20% 35V gA6R29 10013-28 Carbon Film 1.8KQ *5% 1/4W
A6C1S 10000-11 Ceramic .01uF +20% 100V HA6R30 10013-17 Carbon Film 220Q *+5% 1/4W
A6C16 10000-11 Ceramic .01uF +20% 100V
A6C17 10000-11 Ceramic .01uF +20% 100V
A6C18 10000-11 Ceramic .01uF +20% 100V JA6UL 13470-42 SN74LS365N
A6C19 10000-11 Ceramic .01pF +20% 100V QA6U2 13470-42 SN74LS365N
A6C20 10000-11 Ceramic .01uF +20% 100V gA6U3 13470-53 SN74LS83N
A6C21 10000-11 Ceramic .01uF +20% 100V A6U4 13470-53 SN741.S83N
A6C22 10000-11 Ceramic .01pF £20% 100V RA6US 13470-53 SN74LS83N
A6C23 10000-11 Ceramic .01uF +20% 100V RA6U6 13470-17 SN741LS123N
A6C24 10000-11 Ceramic .01uF +20% 100V JA6U7 13470-52 SN74LS33N
A6C25 10000-11 Ceramic .01uF +20% 100V RA6U8 14670 DM2504N
A6C26 10000-11 Ceramic .O1uF +20% 100V A6U9 14671 AD565JD
A6C27 10000-11 Ceramic .01uF +20% 100V H@A6UL0 13470-5 SN74LS08N
A6C28 10000-1 Ceramic 100pF +20% 1000V HA6ULL 13470-13 SN74LS74N
A6C29 10000-1 Ceramic 100pF +20% 1000V QA6U12 13470-55 SN741LS378N
A6C30 10000-1 Ceramic 100pF +20% 1000V HA6U13 13470-42 SN74LS365N
A6C31 10909-2 Mica 470pF +1% 500V A6U14 13470-42 SN741LS365N
A6C32 10001-8 Ceramic 15pF +5% 1000V gA6U1S 13470-42 SN74LS365N
A6C33 10787-11 Tantalum 1.0uF +20% 35V RA6UL6 13470-9 SN74LS27N
A6C34 10787-11 Tantalum 1.0uF +20% 35V RA6ULl7 13470-12 | SN74LS42N
A6C35 10000-11 Ceramic .01uF +20% 100V A6U18 13470-13 SN741LS74N
A6C36 10000-11 Ceramic .01uF +20% 100V A6U19 13470-55 SN741LS378N
A6C37 10000-11 Ceramic .01uF +20% 100V R A6U20 13470-42 SN74LS365N
A6U21 13470-42 SN74LS365N
A6U22 13470-42 SN74LS365N
AGCR1 10043 1N4148 A6U23 13470-47 SN74LS32N
A6U24 14634 LM311N
A6U25 14226 TLO74CN
A6J1 14320-2 Test Jack A6U26 13470-54 SN74LS193N
A6J2 14320-2 Test Jack A6U27 14640 P2114
A6J3 14320-2 Test Jack A6U28 14640 p2114
A6J4 14320-2 Test Jack A6U29 14640 P2114




Model 1038-N10

CIRCUIT > CIRCUIT )
RE FERENCE | PART NO. DESCRIPTION REFERENCE | PART NO. DESCRIPTION
A6U30 14640 P2114 A7J6 14320-2 Test Jack
A6U31 14640 P2114 A7J7 14320-2 Test Jack
A6U32 14640 P2114 A7J8 14320-2 Test Jack
A7J9 14320-2 Test Jack
A7J10 14320-2 Test Jack
'B' CHANNEL MEMORY PC BOARD .
ASSEMBLY - 14887 A7R1 12449-37 | Metal Film 20.00KQ +0.1% 1/8W
A7C1 10000-4 Ceramic .001yF +20% 1000V  A7R2 12449-37 | Metal Film 20.00KQ *+0.1% 1/8W
A7C2 10000-4 Ceramic .001yF +20% 1000V § A7R3 12449-37 | Metal Film 20.00KQ *0.1% 1/8W
A7C3 11501-2 Ceramic 0.1yF +20% 50V R A7R4 12449-37 | Metal Film 20.00KQ *0.1% 1/8W
A7C4 11501-2 Ceramic 0.1uF +20% 50V § A7R5 10013-13 | Carbon Film 1009 +5% 1/4W
A7CS 10000-11 | Ceramic .O01yF £20% 100V | A7R6 10013-13 | Carbon Film 1008 +5% 1/4W
A7C6 10000-11 | Ceramic .O0lyF +20% 100V | A7R7 10013-25 | Carbon Film 1KQ +5% 1/4W
A7C7 10000-11 { Ceramic .OIuF +20% 100V § A7R8 10015-65 | Metal Film 4.99Kp  *1% 1/8W
A7C8 11501-2 Ceramic O0.1uF +20% SO0V g A7RY 10013-13 | Carbon Film 1009 +5% 1/4W
A7C9 11501-2 Ceramic 0.1yF +20% 50V § A7R10 10013-13 | Carbon Film 1009 5% 1/4W
A7C10 10001-6 Ceramic 47 pF 5% 1000V A7R11 10015-65 | Metal Film 4.99Kp 1% 1/8W
A7C11 10001-4 Ceramic 22 pF +5% 1000V § A7R12 10015-80 | Metal Film 4.02KQ 1% 1/8W
A7C12 11501-2 Ceramic . 0,1yF £20% SOVR A7R13 10015-80 | Metal Film 4.02KQ  *1% 1/8W
A7C13 11501-2 Ceramic 0.1yF +20% 50V § A7R14 10015-7 Metal Film 10.0KQ  #1% 1/8W
A7C14 | oo Not Used A7R15 10015-7 Metal Film 10.0KQ  *1% 1/8W
A7C15 10000-4 Ceramic .001pF *+20% 1000V g A7R16 10015-65 | Metal Film 4.99Kq 1% 1/8W
A7C16 10000-4 Ceramic .001yF +20% 1000V § A7R17 10013-13 | Carbon Film 100Q 5% 1/4W
A7C17 10787-11 | Tantalum 1.0uF +20% 35VQ A7R18 10013-13 { Carbon Film 1009 +5% 1/4W
A7C18 10787-11 | Tantalum 1.0uF +20% 35V § A7R19 12449-37 | Metal Film 20.00KQ +0.1% 1/8W
A7C19 10000-1 Ceramic 100 pF +20% 1000VE A7R20 | -----=-- Not Used
A7C20 10000-1 Ceramic 100 pF +20% 1000V § A7R21 12449-37 | Metal Film 20.00Ko *0.1% 1/8W
A7C21 10909-2 Mica 470 pF *1% 500V A7R22 12449-37 | Metal Film 20.00KQ *0.1% 1/8W
A7C22 10677-2 Mica 220 pF *1% 500V | A7R23 12449-37 | Metal Film 20.00KQ *0.1% 1/8W
A7C23 10000-11 Ceramic .01uF +20% 100VR@ A7R24 | ====omnm Not Used
A7C24 10000-11 | Ceramic .01pF +20% 100V B A7R25 10013-21 | Carbon Film 4709 +5% 1/4W
A7C25 10000-11 | Ceramic .O0luF +20% 100V § A7R26 10013-21 | Carbon Film 4709 +5% 1/4W
A7C26 10787-11| Tantalum 1.0uF +20% 35VR A7R27 10015-19 | Metal Film 1.00KQ *1% 1/8W
A7C27 10000-11 | Ceramic .OlyF +20% 100VE A7R28 10015-230 | Metal Film 11.0KQ  *1% 1.8W
A7C28 10000-11 | Ceramic .0IpF £20% 100V § A7R29 10013-28 | Carbon Film 1.8KQ +5% 1/4wW
A7C29 10787-11| Tantalum 1.0pF +20% 35VE A7R30 10013-37 | Carbon Film 10KQ +5% 1/4W
A7C30 10585-2 Ceramic 330 pF +5% 1000VH A7R31 10015-65 | Metal Film 4.99KQ 1% 1/8W
A7C31 10000-4 Ceramic .001yF +20% 1000V § A7R32 10015-65 | Metal Film 4.99KQ  +1% 1/8W
A7C32 11501-2 Ceramic 0.1pF +20% S0V A7R33 10015-17 | Metal Film 511@ *1% 1/8W
A7C33 11501-2 Ceramic 0.1pF +20% 50V § A7R34 10015-17 | Metal Film 511Q *1% 1/8W
A7C34 11501-2 Ceramic 0.1yF +20% 50V § A7R35 10015-258 | Metal Film 127KQ 1% 1/8W
A7C35 ] e Not Used A7R36 ) e Not Used
A7C36 10000-11| Ceramic .01uF +20% 100VE A7R37 | ——m=mmmm- Not Used
A7C37 10000-11 | Ceramic .OluF +20% 100V § A7R38 10015-7 Metal Film 10.0KQ  #1% 1/8W
A7C38 10000-11 | Ceramic .O01yF +£20% 100V | A7R39 15142-3 Var. Comp. 1K +10% 1/2W
A7C39 10000-11 | Ceramic .OluF +20% 100V | A7R40 10015-110 | Metal Film 3.01KQ  *1% 1/8W
A7C40 10000-11 | Ceramic .OlyF +20% 100V § A7R41 10015-80 | Metal Film 4.02KQ  *1% 1/8W
A7C41 10000-11 | Ceramic .OlpF +20% 100V § A7R42 10013-13 | Carbon Film 100§ +5% 1/4W
A7C42 10787-11| Tantalum 1.0uF +20% 35VR A7R43 10013-13 | Carbon Film 1009 +5% 1/4W
A7C43 | eemeeeen Not Used A7R44 10015-141 | Metal Film 316KQ +1% 1/8W
A7C44 | —eemeeen Not Used A7R4S 10013-37 | Carbon Film 10KQ +5% 1/4W
A7C45  f oo Not Used A7R46 10013-33 | Carbon Film 4.7KQ 5% 1/4W
A7C46 | —oomeee Not Used A7R47 10013-13 | Carbon Film 100§ 5% 1/4W
A7C47 10000-11] Ceramic .0lyF +20% 100VR A7R48 10013-13 | Carbon Film 100% +5% 1/4wW
A7C48 10787-11| Tantalum 1,0uF +20% 35VR A7R49 10013-21 | Carbon Film 4708 +5% 1/4W
A7C49 10011-2 Mylar 1.0uF +20% 200VR A7RS0 10013-16 | Carbon Film 180 +5% 1/4W
A7C50 10000-2 Ceramic 220 pF +20% 1000V
A7C51 10000-11| Ceramic .01uF +20% 100V
A7C52 10000-11 | Ceramic O0.1upF +20% 100V | A7UL 14636 DM2503
A7U2 14636 DM2503
A7U3 13470-17 | SN74LS123N
A7U4 13470-51 | SN74LS86N
A7CR1 10043 1N4148 A7US 13470-17 | SN74LS123N
’ A7U6 13470-49 | SN74LS244N
A7U7 13470-49 | SN74LS244N
A7J1 14320-2 Test Jack A7U8 13470-13 | SN74LS74N
A7J2 14320-2 Test Jack A7U9 13470-50 | SN74LS28N
A7J3 14320-2 Test Jack A7U10 13470-47 | SN74LS32N
A7J4 14320-2 Test Jack A7U11 13470-13 | SN74LS74N
A7J5 14320-2 Test Jack A7U12 15093 LM399H
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Model 1038-N10
CIRCUIT B CIRCUIT O]
REFERENCE | PART NO. DESCRIPTION IREFERENCE PART NO. DESCRIPTION
A7UL3 14644 DACO8 I ASCS8 10787-11 | Tantalum 1.0uF  +20% 35V
ATUL4 14644 DACO8 ASC59 10000-2 | Ceramic 220pF  +20% 1000V
A7U1S 14640 p2114 A8C60 10000-11 | Ceramic LOLuF  +20% 100V
A7U16 14640 2114 A8C61 10909-2 | Ceramic A70pF  +1% 1000V
A7UL7 14640 P2114 A8C62 10909-2 | Ceramic 470pF  +1% 1000V
A7U18 14640 P2114 A8C63 10001-5 | Ceramic 33pF 5% 1000V
A7U19 15249 TLOG4CL ABC64 10001-5 | Ceramic 33pF  +5% 1000V
A7U20 14226 TLO74 A8C65 10000-1 | Ceramic 100pF  +20% 1000V
A7U21 14634 IM311N A8C66 15776-4 | Ceramic  .0022uF  +10% 50V
A7U22 14640 P2114 A8C67 15776-4 | Ceramic  .0022yF  +10% 50V
A7U23 14640 P2114 ASC68 10000-12 | Ceramic 150pF  +20% 1000V
A7U24 14640 p2114
A7U25  |14640 p2114 ASCRL 10043 1N4148
HORIZ & CURSOR PC BOARD ASCR2 10043 IN4148
ASSENBLY - 39180 ASCR3 10043 IN4148
ASC1 10000-1 | Ceramic T00pF =205 1oov | ASCRY 10043 Naras
ASC2 10000-11 |Ceramic LO1gF  +20% 100V
ASC3 10000-11 | Ceramic L01uF  +20% 100V iggﬁg iggjg }giijg
A8C4 11501-2 | Ceramic 0.1yF  +20% 50V
A8CS 10011-2  |Mylar 1.0y4F +10%  200v | ASCR8 | -—---ooo Not Used
A8C6 11501-2  |Ceramic 0.1yF  +20% sov || A8CRI 10043 IN4148
ASC7 10909-3 | Ceramic 390pF  +1% 1000y | ASCRI1O [ 10043 1N4148
v o I Mo ASCRI1 | 10043 IN4148
ASC9 10000-11 | Ceramic L01uF  +20%  10ov | ASCRIZf---o-ooo Not Used
ASC10  |10001-6 |Ceramic 47pF  15%  1000v | ASCRI3 | 10043 IN4148
ASC11 10000-11 | Ceramic L01uF  £20% 100V | Asg1 14320-2 | Test Jack
ASC12 10000-8 | Ceramic .022yF  +20% 500V | AsJ2 14320-2 | Test Jack
ASC13  |-emmmee Not Used A8J3 14320-2 | Test Jack
A8C14 11501-2 | Ceramic 0.1uF  +20% sov | ass3 14320-2 | Test Jack
ASC15 11501-2  |Cevamic 0.1uF +20% sov | ass4 14320-2 | Test Jack
A8C16 11501-2 | Ceramic 0.1yF +20% sov | asss 14320-2 | Test Jack
ASC17 10000-11 | Ceramic L01uF  +20% 100V AsJ6 14320-2 | Test Jack
A8C18 10000-11 |Ceramic L01uF  +20% 100V A8T7  focoooo- Not Used
A8C19 10001-6 | Ceramic 47pF  +5% 1000V || AsJs 14320-2 | Test Jack
A8C20 15776-5 | Ceramic 0.1.F +10% sov | asyo 14320-2 | Test Jack
A8C21 11501-2 Ceramic 0.1yF +20% SOV g A8J10 14320-2 Test Jack
A8C22 15788-1 |Metal Mylar 1.0pF 4+10% sov | Asyi1 14320-2 | Test Jack
A8C23 10001-3  |Ceramic 10pF  +20% 500V J AsJ12 14320-2 | Test Jack
A8C24 15776-4 | Ceramic .0022,F  +10% sov | asyiz 14320-2 | Test Jack
A8C25 15776-3 | Ceramic L022yF  +10% sov§ Ass14 14320-2 | Test Jack
A8C26 15776-3 | Ceramic L022yF  +10% sov | Asq1 10019 IN3565
A8C27 10000-2 | Ceramic 220pF  +20% 1000V | A8Q2 10019 2N3565
A8C28 10001-3 | Ceramic 10pF  +20% 500V
A8C29 15776-4 | Ceramic .0022yF  +10% sov | Asri 10013-49 | Carbon Film 100Ka +5%  1/4W
ASC30 10011-2  |Mylar 1.00F +10%5 200V ASR2 10013-49 | Carbon Film 100Kg +5%  1/4W
ASC31 10000-11 | Ceramic L01uF  +20% 100V § AsR3 10013-9 | Carbon Film 47q +5%  1/4W
ABC32 10000-11 |Ceramic 01 F +20% 100V f Asr4 10013-9 | Carbon Film 47 +5%  1/4W
A8C33 10000-11 | Ceramic J01pF +20% 100V § Asrs 10015-7 | Metal Film 10.0kg +1%  1/8W
A8C34 10000-11 |Ceramic O1uF +20% 100V § ASR6 10015-207 | Metal Film 20.0Kp +1%  1/8W
ASC35 10000-11 | Ceramic J01uF  +20% 100V § AsR7 10015-218 | Metal Film 40.2Kp +1%  1/8W
ASC36 10000-11 | Ceramic L01uF  +20% 100V AsRs 10015-7 | Metal Film 10.0ky +1%  1/8W
A8C37 10000-11 |Ceramic L01yF  +20% 100V § AS8R9 10013-49 | Carbon Film 100K +5% 1/4W
A8C38 10000-11 | Ceramic 01yF +20%  100v ] AsR10 10013-49 | Carbon Film 100Kq +5%  1/4W
A8C39 10000-11 |Ceramic .01yF  +20% 100V § A8RI11 1001349 | Carbon Film 100Ke +5%  1/4W
A8C40 10000-11 | Ceramic L01uF 205 100V || A8R12 10013-47 | Carbon Film 68Ky 5%  1/4W
A8C41 10000-11 |Ceramic J01yF  +20% 100V | Asri3 10013-49 | Carbon Film 100Ky +5%  1/4W
A8C42 10000-11 | Ceramic .01uF  +20% 100V | AsR14 10013-65 | Carbon Film 2.2My 5% 174w
A8C43 10000-11 | Ceramic LO1uF +20% 100V [ AsRiS 10013-49 | Carbon Film 100K +5%  1/4W
A8C44 10000-11 | Ceramic L01pF +20% 100V | ASRI16 10013-28 | Carbon Film 1.8k0 +5%  1/4W
A8C45 10000-11 | Ceramic J01pF  +20% 100V AsR17 10013-45 | Carbon Film 47Ka +5%  1/4W
A8C46 10000-11 | Ceramic L01yF  +20% 100V [ A8R18 10013-35 | Carbon Film  6.8Ka +5%  1/4W
A8C4T 10000-11 | Ceramic L01uF  +20% 100V [ A8R19 10013-17 | Carbon Film 2200 +5%  1/4W
A8C48 10000-11 | Ceramic J0LuF +20% 100V § A8R20 10013-17 | Carbon Film 2200 +5%  1/4W
A8C49 10000-11 | Ceramic .01uF +20% 100V f ASR21 10013-37 | Carbon Film 10K +5%  1/4W
A8CS50 10000-11 | Ceramic L01uF +20% 100V § Asr22 10013-28 | Carbon Film 108Ky +5%  1/4W
A8C51 10000-11 | Ceramic .01uF +20% 100V 0 A8R23 10013-37 | Carbon Film 10Ky +5%  1/4W
ABC52 10000-11 | Ceramic .01uF  +20% 100V AsR24 10013-73 | Carbon Film 10M2 +5%  1/4W
ASC53 10000-11 |Ceramic J01uF  +20% 100V § A8R2S 10013-21 | Carbon Film 4700 5%  1/4W
A8CS4 10000-11 | Ceranic L01uF  +20%  100VJ ASR26 10013-18 | Carbon Film 2700 5%  1/4W
ASCSS 10787-11 |Tantalum 1.00F  +20% 35v | AsR27 10013-17 | Carbon Film 2200 +5%  1/4W
A8C56 10787-11 | Tantalum 1.04F  +20% ssvl Asr28 10013-37 | Carbon Film 10K +5%  1/4W
ASCS7 10787-11 |Tantalum 1.0uF  +20% 35V AsR29 10013-25 | Carbon Film 1K +5%  1/4W




Model 1038-N10

CIRCUIT s CIRCUIT D)
REFERENCE| PART NO. DESCRIPTION REFERENCE | PART NO. DESCRIPTION
A8R30 10013-65 Carbon Film 2.2MQ  +5% 1/4W A8R102 12449-53 Metal  Film 50.00KQ +0.1% 1/8W
A8R31 10013-31 Carbon Film 3.3KQ 5% 1/4w A8R103 15142-2 Variable Comp 100K® +10% 1/2W
A8R32 10013-31 Carbon Film 3.3KQ 5% 1/4W A8R104 10013-51 Carbon Film 150K Q +5% 1/4W
A8R33 il 10013-31 Carbon Film 3.3KQ #5% 1/4wW A8R105 10013-13 Carbon Film 100Q +5% 1/4W
A8R34 10013-31 Carbon Film 3.3KQ #5% 1/4W A8R106 12449-77 Metal Film 169.0KQ +0.1% 1/8W
A8R35 10013-16 Carbon Film 180 +5% 1/4W A8R107 10015-7 Metal Film 10.0KQ +1% 1/8wW
A8R36 10013-51 Carbon Film 150Kg  +5% 1/4W A8R108 12449-77 Metal Film 169.0KQ +0.1% 1/8W
A8R37 10013-34 Carbon Film 5.6KQ +5% 1/4W A8R109 13584-4 Variable Comp 1KQ +20% 1/2wW
A8R38 10015-13 Metal Film 100K 1% 1/8W A8R110 10015-7 Metal Film 10.0KQ +1% 1/8W
A8R39 - Not Used A8R111 10013-37 Carbon Film 10KQ +5% 1/4W
A8R40 10013-9 Carbon Film 470 +5% 1/4W A8R112 | —-----e- Not Used
A8R41 10015-152 | Metal Film 332 1% 1/8W A8R113 | —memmm e Not Used
A8R42 10013-9 Carbon Film 470 +5% 1/4W A8R114 | ——-ceeo Not Used
A8R43 10015-33 Metal Film 92.5Kq +1% 1/8W A8R115 12449-33 Metal Film 100.0KQ +0.1% 1/8W
A8R44 10015-224 | Metal Film 1500 1% 1/8W A8R116 12449-33 Metal Film 100.0KQ +0.1% 1/8W
A8R45 | ----mm-- Not Used A8R117 10015-123{ Metal Film 3010 *1% 1/8W
A8R46 |- Not Used A8R118 12449-33 Metal Film 100.0KQ +0.1% 1/8W
A8R47 | -------- Not Used A8R119 12449-86 Metal Film 100.3KQ +0.1% 1/8W
A8R48 |- Not Used A8R120 10015-109 | Metal Film 348KQ +1% 1/8W
A8R49 10013-13 Carbon Film 1000 +5% 1/4wW A8R121 10015-19 Metal Film 1.00KQ +1% 1/8W
A8RS50 12449-33 Metal Film 100.0KQ +0.1% 1/8W A8R122 10013-33 Carbon Film 4.7KQ +5% 1/4w
A8R51 12449-53 Metal Film 50.00KQ +0.1% 1/8W A8R123 10015-43 Metal Film 121KQ +1% 1/8w
A8RS52 12449-53 Metal Film 50.00KQ +0.1% 1/8W A8R124 10013-13 Carbon Film 100 Q +5% 1/4w
A8RS53 12449-33 Metal Film 100.0KQ +0.1% 1/8W A8R125 10013-33 Carbon Film 4.7KQ £5% 1/4W
A8R54 10013-39 Carbon Film 15K +5% 1/4W A8R126 10013-28 Carbon Film 1.8KQ +5% 1/4W
A8R55 10013-17 Carbon Film 2209 *5% 1/4W A8R127 10013-9 Carbon Film 47 Q +5% 1/4wW
A8R56 10013-53 Carbon Film 220KQ 5% 1/4W A8R128 10013-9 Carbon Film 470 +5% 1/4W
A8R57 10013-33 | Carbon Film 4.7kQ +5% 1/4WQ AS8R129 10013-9 Carbon Film 47 Q +5% 1/4W
A8R58 10013-21 Carbon Film 47090 +#5% 1/4W A8R130 10013-9 Carbon Film 47 Q +5% 1/4W
A8R59 10013-35 Carbon Film 6.8KQ +5% 1/4W A8R131 10013-9 Carbon Film 47Q +5% 1/4W
A8R60 10013-28 Carbon Film 1.8Kq +5% 1/4w A8R132 10013-9 Carbon Film 470 5% 1/4W
A8R61 10013-35 Carbon Film 6.8Kq +5% 1/4W A8R133 10013-9 Carbon Film 47Q +5% 1/4W
A8R62 12449-26 Metal Film 5.000KQ +0.1% 1/8W A8R134 10013-9 Carbon Film 47Q +5% 1/4w
A8R63 12449-26 Metal Film 5.000Kq +0.1% 1/8W A8R135 10013-9 Carbon Film 47Q +5% 1/4W
A8R64 12449-26 Metal Film 5.000KQ +0.1% 1/8W A8R136 10013-9 Carbon Film 470 +5% 1/4W
A8R65 12449-26 Metal Film 5.000KQ +0.1% 1/8WR A8R137 10013-9 Carbon Film 47 Q +5% 1/4wW
A8R66 10015-239 | Metal Film 187Kq 1% 1/8W A8R138 10013-9 Carbon Film 47Q 5% 1/4W
A8R67 10015-120 {Metal Film 69.8Kqa +1% 1/8W A8R139 10013-29 Carbon Film 2.2KQ +5% 1/4W
A8R68 10015-133 | Metal Film 49.9Ko +1% 1/8W A8R140 12449-65 Metal Film 2.200KQ +0.1% 1/8W
A8R69 10015-62 Metal Film 200KqQ . +1% 1/8W A8R141 10013-21 Carbon Film 470Q +5% 1/4W
A8R70 10013-33 Carbon Film 4.7Kq 5% 1/4W A8R142 10013-21 Carbon Film 470Q +5% 1/4W
A8R71 |- Not Used A8R143 10013-21 Carbon Film 470 Q +5% 1/4W
A8R72 |- Not Used A8R144 10013-21 | Carbon Film 470 Q 5%  1/4W
A8R73 10013-37 Carbon Film 10K +5% 1/4w A8R145 10013-17 Carbon Film 220Q +5% 1/4wW
A8R74 10015-13 Metal Film 100K 1% 1/8Ww A8R146 12449-82 Metal Film 115.8K0 +0.1% 1/8W
A8R75 | --mem——- Not Used A8R147 10013-17 Carbon Film 220Q +5% 1/4W
A8R76 10015-190 | Metal Film 13.0KQ 1% 1/8W A8R148 10013-45 Carbon Film 47K Q +5% 1/4W
A8R77 15142-2 Variable Comp 100K +10% 1/2W A8R149 12449-21 Metal Film 10.00KQ +0.1% 1/8W
A8R78 10013-51 Carbon Film 150K +5% 1/4w A8R150 12449-73 Metal Film 10.20KQ +0.1% 1/8W
A8R79 10013-13 Carbon Film 100Q +5% 1/4w A8R151 12449-37 | Metal Film 20.00KQ #0.1% 1/8W
A8R80 10015-74 Metal Film 2.00Kq +1% 1/8W A8R152 12449-37 Metal Film 20.00KQ £0.1% 1/8W
A8R81 10015-45 Metal Film 499K +1% 1/8W A8R153 12449-37 Metal Film 20.00KQ £0.1% 1/8W
AB8R82 10015-20 Metal Film 1.10KQ +1% 1/8W A8R154 12449-37 | Metal Film 20.00KQ +0.1% 1/8W
A8R83 10015-45 Metal Film 499K Q 1% 1/8Ww A8R1S5 10013-37 Carbon Film 10K Q +5% 1/4W
A8R84 10015-13 Metal Film 100K +1% 1/8WR A8R156 1001335 Carbon Film 6.8Kqn +5% 1/4W
A8R85 10015-218 | Metal Film 40.2Kq +1% 1/8WH A8R157 10013-57 Carbon Film 470K Q +5% 1/4W
A8R86 10015-218 | Metal Film 40.2Kq 1% 1/8W
A8R87 10013-25 | Carbon Film 1K@ +5% 1/4WH A8S1 15122 Switch, DIP, SPST (4 rocker arms)
A8R88 10015-24 Metal Film 46 .4XKq +1% 1/8W A8S2 14677 Switch, DIP, SPST (5 rocker arms)
A8R89 10015-13 Metal Film 100K £1% 1/8W A8U1 14634 LM311N
A8R90 10015-13 Metal Film 100KQ 1% 1/8W A8U2 11332 CA3054
A8R91 10015-119 | Metal Film 34.8KQ 1% 1/8W A8U3 15233 CA3240AE1
A8R92 10013-49 Carbon Film 100KQ +5% 1/4W A8U4 15119 DG210CJ
A8R93 10013-37 Carbon Film 10KQ #5% 1/4W A8US 15141 LM339N
A8R94 10013-51 Carbon Film 150K 5% 1/4W A8U6 13470-7 SN74LS14N
A8R95 10015-90 Metal Film 24 ,9KQ 5% 1/4W A8U7 13470-13 SN74LS74N
A8RI6 13584-4 Variable Comp 1KQ +20% 1/2W A8US8 13470-18 SN74LS221N
A8R97 10015-90 Metal Film 24 .9KQ 1% 1/8W A8U9 15249 TLO64CN
A8R98 10015-106 | Metal Film 6.81KQ +1% 1/8W A8U10 15249 TLO64CN
A8R99 10015-19 Metal Film 1.00KQ +1% 1/8W A8U11 15249 TLO64CN
A8R100 10015-65 Metal Film 4.99KQ +1% 1/8W A8U12 14226 TLO74CN
A8R101 12449-53 Metal Film 50.00KQ +0.1% 1/8W A8U13 15141 LM339N




Model 1038-N10

CIRCUIT D CIRCUIT D)

REFERENCE| PART NO. DESCRIPTION REFERENCE | PART NO. DESCRIPTION
A8U14 13470-6 SN74LS10N A9C51 10000-11 | Ceramic  .01pyF  ~£20% 100v
A8U15 13470-13 | SN74LS74N A9CS2 10000-11 | Ceramic  .01WF +20% 100v
A8U16 13470-17 | SN74LS123N A9CS53 10000-11 | Ceramic  .01yuF +20% 100V
A8U17 15119 DG210CJ A9CS54 10000-11 | Ceramic .01yF +20% 100V
A8U18 15249 TLO64CN A9C55 10000-11 | Ceramic  .01yF +20% 100V
A8U19 15143 CA3096A A9CS6 10000-11 | Ceramic  .01yF +20% 100V
A8U20 13470-54 [ SN74LS193N A9C57 10000-11 | Ceramic  .01yF +20% 100V
A8U21 13470-54 | SN74LS193N A9C58 10000-11 | Ceramic  .01yF +20% 100v
A8U22 13470-54 SN74LS193N A9C59 10000-11 | Ceramic .01yF +20% 100V
A8U23 14645 AD561JD A9C60 10000-11 | Ceramic  .01yF +£20% 100V
A8U24 14641 8255A A9C61 10000-11 | Ceramic L01yF +20% 100V
A8U25 15120 DG303CJ A9C62 10000-11 Ceramic LO1yF +20% 100V
A8U26 15249 TLO64CN A9C63 10000-11 | Ceramic .01yF +20% 100V
A8U27 14671 AD565J A9C64 11501-2 Ceramic  0.1yF +20% 50V
A8U28 13470-54 SN74LS193N A9C65 10000-11 | Ceramic .O1uF +20% 100V
A8U29 13470-54 SN74LS193N A9C66 10000-11 | Ceramic .O1uF +20% 1o0v
A8U30 13470-54 SN74LS193N A9C67 10000-11 | Ceramic .O1WF +20% 100V
A8U31 13470-44 SN74LS138N A9C68 10000-11 Ceramic .O1pF +20% 1o00v

CRT DISPLAY PC BD ASSY - 15330

(Note: A9 and A10 are common PC

Board Assemblies. Prefix refer- :ggi; iggjg }giiig

ence designators with A9 or A10)
A9C1 11501-2 Ceramic  0.1yF +20% S0V
ASC2 10000-4 Ceramic .001yF +20% 1000V ASQ1 11119 2N4250
A9C3 10000-4 Ceramic .001yF +20% 1000V A9Q2 10019 2N3565
A9C4 10000-4 |Ceramic  .001uF  +20% 1000V
A9C5 10000-4 | Ceramic  .001uF  +20% 1000V
A9C6 10000-4 Ceramic  .001pyF  +20% 1000v § ASR1 10015-45 | Metal Film 499KQ +1% 1/8W
A9C7 10000-4 Ceramic  .001yF  +20% 1000V A9R2 10015-45 | Metal Film 499KQ *1% 1/8W
A9C8 10000-4 Ceramic .001yF +20% 1000V A9R3 12449-37 | Metal Film 20.00Kg +0.1% 1/8W
A9C9 10000-4 Ceramic L001yF  +20% 1000V A9R4 12449-37 | Metal Film 20.00KQ +0.1% 1/8W
A9C10 10000-4 Ceramic  .001yF  +20% 1000V A9RS 10013-73 | Carbon Film 10MQ +5% 1/4W
A9C11 10000-4 Ceramic  .001uF  +20% 1000V A9R6 13584-7 | Var. Comp. 100KQ  +20%  1/2W
A9C12 10000-4 Ceramic  .001yF  +20% 1000V A9R7 | mommee- Not Used
A9C13 10000-4 Ceramic .001yF  +20% 1000V A9R8 12449-37 | Metal Film 20.00Kq =+0.1% 1/8W
A9C14 10000-4 Ceramic  .001yF  +20% 1000V ASR9 12449-37 | Metal Film 20.00Kq =+0.1% 1/8W
A9C15 10000-4 Ceramic L001yF  +20% 1000V A9R10 12449-37 | Metal Film 20.00KQ +0.1% 1/8W
A9C16 10000-4 Ceramic  .001uF  +20% 1000V A9R11 12449-37 | Metal Film 20.00Kq +0.1% 1/8W
ASC17 10000-4 Ceramic  .001pyF  +20% 1000V A9R12 12449-37 | Metal Film 20.00KQ +0.1% 1/8W
A9C18  |em—mmeeo Not Used A9R13 12449-37 | Metal Film 20.00KQ +0.1% 1/8W
A9C19 | Not Used A9R14 12449-37 | Metal Film 20.00Kg +0.1% 1/8W
A9C20 10000-4 Ceramic L001yF  +20% 1000V A9R15 12449-37 | Metal Film 20.00Kq +0.1% 1/8W
A9C21 10000-4 Ceramic  .001uF  +20% 1000V A9R16 12449-37 | Metal Film 20.00Kg =+0.1% 1/8W
A9C22 10001-3 Ceramic  10pF +5% 1000V A9R17 12449-37 | Metal Film 20.00Kq +0.1% 1/8W
A9C23 10000-11 | Ceramic L01yF +20% 1000V A9R18 12449-37 | Metal Film 20.00Kq +0.1% 1/8W
A9C24 |- Not Used A9R19 12449-33 | Metal Film 100.0Kg :0.1% 1/8W
A9C25 e ___ Not Used A9R20 12449-33 | Metal Film 100.0KQ +0.1% 1/8W
A9C26  femmmmmeo Not Used A9R21 12449-21 | Metal Film 10.00Kg +0.1% 1/8W
A9C27 [, Not Used A9R22 12449-33 | Metal Film 100.0Kg +0.1% 1/8W
A9C28 e—mooo Not Used A9R23 12449-37 | Metal Film 20.00KQ +0.1% 1/8W
A9C29 | Not Used A9R24 12449-33 | Metal Film 100.0Kp $0.1% 1/8W
A9C30 10000-4 Ceramic  .001yF  +20% 1000V A9R25 12449-33 | Metal Film 100.0KqQ +0.1% 1/8W
A9C31 10000-4 Ceramic  .001pyF  +20% 1000V A9RZ6 12449-33 | Metal Film 100.0Kp +0.1% 1/8W
A9C32 11501-2 Ceramic 0. 1yF +20% 50V A9R27 12449-37 | Metal Film 20.00Kq +0.1% 1/8W
A9C33 10787-11 | Tantalum 1.0yF +20% 35y A9R28 12449-37 | Metal Film 20.00Kq +0.1% 1/8W
A9C34 10787-11 | Tantalum 1.0pF  +20% 35V A9R29 12449-37 | Metal Film 20.00Kq +0.1% 1/8W
A9C35 10787-11 | Tantalum 1.0uF +20% 35V A9R30 12449-37 | Metal Film 20.00Kg +0.1% 1/8W
A9C36 11501-2 Ceramic  0.1yF +20% 50V A9R31 12449-37 | Metal Film 20.00Kq +0.1% 1/8W
A9C37 11501-2 Ceramic  0.1yF +20% 50V A9R32 12449-37 | Metal Film 20.00Kg +0.1% 1/8W
A9C38 11501-2 Ceramic  0.1pF +20% 50V A9R33 12449-37 | Metal Film 20.00Kq +0.1% 1/8W
A9V 39 11501-2 Ceramic  0.1yF +20% 50V A9R34 12449-37 | Metal Film 20.00Kq £0.1% 1/8W
A9C40 10000-11 | Ceramic  .01yF +20% 100V A9R35 12449-37 | Metal Film 20.00Kp +0.1% 1/8W
A9C41 10000-11 | Ceramic  .0O1yF +20% 100V A9R36 12449-37 | Metal Film 20.00KQ =+0.1% 1/8W
A9C42 10000-11 | Ceramic  .O01uF +20% 100V ASR37 12449-37 | Metal Film 20.00KQ +0.1% 1/8W
A9C43 10000-11 Ceramic L01uF +20% 100V A9R38 12449-37 | Metal Film 20.00KQ +0.1% -1/8W
A9C44 10000-11 | Ceramic  .01yF +20% 100V A9R39 12449-37 | Metal Film 20.00KQ +0.1% 1/8W
A9C45 10000-11 | Ceramic  .01pF +20% 100V A9R40 12449-37 | Metal Film 20.00Kq =+0.1% 1/8W
A9C46 10000-11 | Ceramic  .01pF +20% 100V A9R41 12449-37 | Metal Film 20.00KQ +0.1% 1/8W
A9C47 10000-11 Ceramic L01uF +20% 100V A9R4A2 12909-15 | Wire Wound 16.70KQ =+0.1% 1/8W
A9C48 10000-11 |Ceramic  .01yF +20% 100V A9R43 13584-7 | Var. Comp. 100Kg  +£20% 1/2W
A9C49 10000-11 | Ceramic  .01yF +20% 100V A9R44 12909-9 Wire Wound 10.00Kq +0.1% 1/8W
A9C50 10000-11 | Ceramic  .01yF +20% 100V A9R45 10013-69 | Carbon Film 4.7MQ +5% 174w




Model 1038-N10

CIRCUIT > CIRCUIT D)
REFERENCE| PART NO. DESCRIPTION REFERENCE | PART NO. DESCRIPTION
A9R46 12449-14 | Wire Wound 10.20KQ + A9R117 10013-21 |Carbon Film 470Q  +5% 1/4W
A9R47 13584-7 Var. Comp. 100KQ + A9R118 10013-65 [Carbon Film 2.2MQ +5% 1/4w
A9R48 13584-2 Var. Comp. 1009 + A9R119 10013-9 |Carbon Film 47Q 5% 1/4W
A9R49 10015-60 | Metal Film 19.6KQ + A9R120 10013-9 [Carbon Film 479 £5% 1/4W
A9R50 = fo--eem Not Used AS9R121 13584-3 |var. Comp. 5009 +20% 1/2w
A9RS51 12449-37 | Metal Film 20.00Kq + A9R122 | e Not Used
ASR52 ool Not Used A9R123 10013-9 |Carbon Film 479 +5% 1/4W
A9R53 12499-37 | Metal Film 20.00KQ  +0.1% A9R124 10013-9 |Carbon Film 47q 5% 1/4W
A9RS54 12449-37 | Metal Film 20.00KQ +0.1% A9R125 10013-9 |Carbon Film 47q +5% 1/4W
A9RS5 12449-37 | Metal Film 20.00KQ *0.1% A9R126 10013-9 |Carbon Film 47q +5% 1/4W
A9R56 12449-37 | Metal Film 20.00KQ +0.1% ASR127 13584-4  |var. Comp. 1KQ  +10% 172w
A9R57 |- Not Used
A9R58 | -—eemeo Not Used A9S1 15091 Rotary, BCD
A9R59 12449-37 | Metal Film 20.00KQ =
"A9R60 10142-2 Carbon Film 15MQ +
A9R61 13584-7 Var. Comp. 100KQ * A9TP1 14320-2 |Test Jack
A9R62 12449-37 | Metal Film 20.00KQ * A9TP2 14320-2 |Test Jack
A9R63 12449-37 | Metal Film 20.00Kp = A9TP3 14320-2 |Test Jack
A9R64 10013-33 | Carbon Film 4.7KQ + A9TP4 14320-2 |Test Jack
A9R65 el Not Used A9TPS 14320-2 |Test Jack
A9R66 12449-78 | Metal Film 1.000MQ  #0.1% A9TP6 14320-2 [Test Jack
A9R67 12449-79 | Metal Film 500.0KQ +0.1% A9TP7 14320-2 |Test Jack
A9R68 12449-80 | Metal Film 200.0KQ #0.1% A9TP8 14320-2 |[Test Jack
A9R69 12449-33 | Metal Film 100.0KR  +0.1% A9TP9 14320-2 [Test Jack
A9R70 13584-7 Var. Comp. 100KQ +20% A9TP10 14320-2 |Test Jack
A9R71 10013-73 | Carbon Film 10MQ +5%
A9R72 12449-37 |Metal Film 20.00KQ  *0.1%
A9R73 12449-21 | Metal Film 10.00KQ +0.1% A9U1 15135 OP-07CP
A9R74 12449-33 | Metal Film 100.0KQ  +0.1% A9U2 15135 OP-07CP
A9R75 12449-21 |Metal Film 10.00KQ +0.1% A9U3 15135 OP-07CP
A9R76 12449-53 | Metal Film 50.00KQ  *0.1% A9U4 15119 DG201CJ
A9R77 10013-37 | Carbon Film 10KQ +5% A9US 15135 OP-07CP
A9R78 | —-eeeee Not Used A9U6 15214 AD7542AD
A9R79 10013-25 | Carbon Film 1KQ A9U7 13470-44 |SN74LS183N
A9R80 10013-33" | Carbon Film 4.7KQ + A9US8 15119 DG201CJ
A9R81 10015-65 |[Metal Film 4.99KQ + A9U9 15119 DG201CJ
A9R82 10015-65 |[Metal Film 4.99Kn + A9U10 15119 DG201CJ
A9R83 12449-37 |[Metal Film 20.00KQ  +0.1% A9U11 15135 OP-07CP
A9R84 12449-37 |Metal Film 20.00KQ *0.1% A9U12 15249 TLO64CN
A9R85S 12449-37 |[Metal Film 20.00KQ %0.1% A9U13 13470-51 |[SN74LS86N
A9R86 12449-37 |Metal Film 20.00KQ  +0.1% A9U14 15343 TLO62CP
A9R87 10013-37 | Carbon Film 10KQ + A9U15 15343 TLO62CP
A9R8S 12449-55 |Metal Film 4.000KQ * A9U16 15249 TLOG4CN
A9RS9 12449-55 |Metal Film 4.000KQ * A9U17 14644 DACO8EQ
A9R90 12449-80 |Metal Film 200.0KQ  +*0. A9U18 14641 82554
A9RO1 10013-9 Carbon Film 479 +5
A9R92 10013-9 Carbon Film 479Q 5
A9R93 10013-9 Carbon Film 47Q +5
ASR94 10013-9 | Carbon Film 47 +5 ASSE&ELic B?ﬁggs
A9R95 10013-71 | Carbon Film 6.8MQ +5
A9R96 13584-7 Var. Comp. 100KQ +2 AllCl 11501-2  [Ceramic 0.1uF +20% 50V
ASR97 10013-9 Carbon Film 47Q * Allic2 10000-11 [Ceramic .01pF  +20% 100V
A9RIS 10013-9 Carbon Film 479 + A11C3 10000-11 |Ceramic .01pyF  +20% 100V
A9R99 10013-9 Carbon Film 479 £5 AllC4 10000-11 [Ceramic .01uF  £20% 100V
A9R100 10013-9 Carbon Film 47Q £5 Al1CS 10000-11 [Ceramic .01uF  +20% 100V
A9R101 10013-9 Carbon Film 479 +5 Al1C6 10001-11 [Ceramic 25 pF  +5% 1000V
ASR102 10013-9 Carbon Film 47Q +5 Al1C7 10001-11 [Ceramic 25 pF  #5% 1000V
ASR103 10013-9 Carbon Film 47 15 A11C8 11501-2  [Ceramic 0.1pF  +20% 50V
A9R104 10013-9 Carbon Film 479 + A11C9 10787-11 [Tantalum 1.0uF  +20% 35V
A9R105 10013-9 Carbon Film 479 * Al11C10 11501-2 Ceramic 0.1uF *20% 50V
ASR106 10013-9 Carbon Film 47Q + AllCl1 11501-2  [Ceramic 0.1uF  #20% 50V
A9R107 10013-9 Carbon Film 479 + A11C12 [ —-eoeeo Not Used
A9R108 10013-9 Carbon Film 47Q * Al1C13 11501-2  {Ceramic 0.1uF  +20% 50V
A9R109 10013-9 Carbon Film 47Q t Al1C14 11501-2  |Ceramic 0.1pF  +20% 50V
A9R110 10013-9 Carbon Film 479 + Al1C15 11501-2 [Ceramic 0.1yF +20% 50V
A9R111 10013-9 Carbon Film 479 * Al11C16 10000-11 [Ceramic .01uF  +20% 100V
ASR112 10013-9 Carbon Film 479 * A11C17 11501-2  [Ceramic 0.1uF  +20% 50V
A9R113 10013-9 Carbon Film 470 * Al11C18 11501-2  [Ceramic 0.1uF  £20% 50V
A9R114 10013-9 Carbon Film 479 £ Al11C19 10787-11 [Tantalum 1.0uF  +20% 35V
ASR115 10013-17 | Carbon Film 2200 * Allc20 11501-2  [Ceramic 0.1pF £20% 50V
A9R116 10013-17 |Carbon Film 2209 + AllC21 10787-11 [Tantalum 1.0uF 20 35V
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CIRCUIT <D CIRCUIT
REFERENCE| PART DESCRIPTION RE FE RENCE DESCRIPTION
A11C22 | 10787-11 | Tantalum 1.0UF 35yl AL11UL7 8216
INTERCONNECT PC BOARD
ALICR1 | 10043 1N4148 ASSEMBLY - 15005
A11CR2 10043 1N4148 A12J1 P.C. Edge, 50 Contact
A11CR3 10043 1N4148 Al2J2 P.C. Edge, 50 Contact
A12J3 P.C. Edge, 50 Contact
A12J4 P.C. Edge, 50 Contact
Al11J1 14320-2 Test Jack Al12J5 P.C. Edge, 50 Contact
Al11J2 14320-2 Test Jack A12J6 P.C. Edge, 50 Contact
A11J3 14320-2 Test Jack A12J7 P.C. Edge, 50 Contact
Al1J4 14320-2 Test Jack A1238 P.C. Edge, 50 Contact
Al2J9 P.C. Edge, 50 Contact
A12J10 P.C. Edge, 50 Contact
A11Q1 10398 IN4917 A12J11 P.C. Edge, 50 Contact
A11Q2 10018 IN3646 A12J12 Post, .025 Square
A11Q3 11507 TIS97 Al12J13 Post, .025 Square
A11Q4 15092 TIS93 Al2J14 Post, .025 Square
A11Q5 11507 TIS97
A11Q6 15092 TIS93 FRONT PANEL PC BOARD
A11Q7 11507 TIS97 _ASSEMBLY - 14968
A13C1 Ceramic ,022uF +20% 0%
A13C2 Ceramic 0.1uF  +20% 50V
A11R1 14882-1 | Network loka  *2%  125Mwf AL3CS Ceramic 0.1uF — *20% 50V
AIIR2 | 10013-18 |cCarbon Film 270n 5%  1/awf A23C Ceramic .022uF 208 >0V
A11R3 10013-25 Carbon Film 1KQ +5% 1/4W A13C5 Ceram}c 0.1uF "20: S0V
Al1R4 . o A13C6 Ceramic .022puF  *20% 50V
10013-33 Carbon Film 4.7KQ  #5% 1/4W A13C7 Ceramic O0.1uF +£20% 50V
A11IRS 10013-33 | Carbon Film 4.7KQ  *5% 1/4W ) h
Al1R6 10013-5 Carbon Film  22Q +5% 1/4W
ﬁ§ig; 10013-5 Carbon Film 220 +5% 1/4W
10013-31 | Carbon Film 3.3KQ 5%  1/4W
aire | 0T Noi eod n Sl DREeS LED, Red MV57124
ALIR10  |10013-37 | Carbon Film 10Ke 5% 174wl AL3CR2 LED, Red My57124
ALIRIL  |10013-37 | Carbon Film 10Ke  #5%  1/4wfj AL3CR3 LED, Red AND124R
ALIR12 | 10013-37 | Carbon Film 10kn 5%  1/4wf AL3CR4 LED, Red AND124R
A1IR13 | 14882-1 | Network 10ke  +2%  126Mwf ALSCRS LED, Red AND124R
A1IR14 | 14882-1 | Network 10ke  +2%  125Myf ALSCRO LED, Red AND124R
ALIR1S | . Not Used A13CR7 LED, Red AND124R
ALIR16 | Not Used A13CR8 LED, Red AND124R
A11R17 | 10013-32 | Carbon Film 3.9Kp * 1/4wf AL3CRI LED, Red My57124
A11R18  |10013-32 | Carbon Film 3.9k * 174w ALSCRLO LED, Red Mv57124
A1IR19  |10013-43 | Carbon Film 33Ko  # 174w} ALSCRIL LED, Red AND124R
AL1R20 | 10013-43 | Carbon Film 33KQ  * 1/4wf| AL3CR12 LED, Red AND124R
AL11R21 R . A13CR13 LED, Red AND124R
10013-32 | Carbon Film 3.9Kq ¢+ 1/4W
A11R22 | 10013-32 | Carbon Film 3.9kKo # 174w} AL3CRL4 LED, Red ANDI24R
A11R23 | 10013-43 | Carbon Film 33Ka  # 1/awf AL3CRILS LED, Red AND1Z24R
A11R24 . AI13CR16 LED, Red AND124R
10013-43 | carbon Film 33Ke ¢+ 1/4W
A11R25  |10013-28 | Carbon Film 1.8Ka + 174wl AL3CRLY LED, Red AND124R
: : - A13CR18 LED, Red AND124R
A13CR19 LED, Red AND124R
AL1S1 15091 Rotary, ECD A13CR20 LED, Red AND124R
) A13CR21 LED, Red AND124R
A11S2 15090 DIP, SPDT (2 Rocker Arms) AL3CR22 D, Red ANDL24R
AL1S3 15090 DIP, SPDT (2 Rocker Arms) > RE
Al3J1 Post, .025 Square
A11U1 14640 P2114 >
AL1U2 13470-44 | SN74LS138N AL3J2 Post, .025 Square
Al3J3 Post, .025 Square
A11U3 15635-12 | 2732 1374 oot 02n o
Al1U4 15039 K1148 ; ost, - quare
AL1US 13470-48 | SN74LS93N
A11U6 13470-7 | SN74LS14N .
ALLU7 14640 P2114 Al13LS1 Piezo-Alarm
A11U8 13470-44 | SN74LS138N
AL1U9 13470-48 | SN74LSI3N Al3R1 Carbon Film 330Q + 1/4W
AL1UL0 | 13470-49 | SN74LS244N !
A13R2 Carbon Film 3300  * 1/4W
ALlUL1 15088 780 P10 !
AL1U12 15635-13 2732 Al13R3 Carbon F}lm 330 + 1/4W
AL1U13 13470-47 SN74LS32N A13R4 Carbon Film 33Q + 1/4W
ALlU14 | 15087 8216
AL1UL5 | 14641 8255A
AllUl6 | 14675 780 CPU
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CIRCUIT <) : CIRCUIT el i
REFERENCE | PART NO. DESCRIPTION REFERENCE | PART NO. DESCRIPTION
A13S1 15083-15 | Pushbutton, Plain

A13S2 15083-15 Pushbutton, Plain

Al1383 15083-15 Pushbutton, Plain

A1354 15083-15 | Pushbutton, Plain

A13S5 15083-15 | Pushbutton, Plain

A13S6 15083-15 | Pushbutton, Plain

A1387 15083-15 | Pushbutton, Plain

A13S8 15083-13 | Pushbutton, 'A!

A13S9 15083-13 | Pushbutton, 'A!

A13S10 15083-13 | Pushbutton, 'A!'

A13S11 15083-13 | Pushbutton, 'A!

A13S812 15083-13 | Pushbutton, 'A'

A13S13 15083-13 | Pushbutton, 'A'

A13514 15083-14 | Pushbutton, ' !

A13S15 15083-13 Pushbutton, 'A’

Al13S16 15083-13 | Pushbutton, 'A'

A13S17 15083-14 | Pushbutton, ' !

A13818 15083-10 | Pushbutton, '0!

A13S19 15083-4 Pushbutton, '4'

A13S520 15083-8 Pushbutton, '8!

A13S521 15083-1 Pushbutton, '1!'

A13522 15083-5 Pushbutton, '5!

A13823 15083-9 Pushbutton, '9’

A13S24 15083-2 Pushbutton, '2!

A13S825 15083-6 Pushbutton, '6'

A13S26 15083~11 | Pushbutton, '.!'

A13527 15083-3 Pushbutton, '3’

A13S28 15083-7 Pushbutton, '7!

A13529 15083-12 | Pushbutton, '-!

A13U1 15079 Display LED +1 Red
A13U2 15080 Display LED Numeric  Red
A13U3 15080 Display LED Numeric  Red
A13U4 15080 Display LED Numeric  Red
A13U5 15079 Display LED +1 Red
A13U6 15080 Display LED Numeric  Red
A13U07 15080 Display LED Numeric  Red
A13U8 15080 Display LED Numeric  Red
A13U9 15080 Display LED Numeric  Red
A13U10 | 15081-2 | Display LED 5 Digit  Red
Al13U11 15081-2 Display LED 5 Digit Red
A13U12 15081-1 Display LED 3 Digit  Red
A13U13 15076 MM74C922N

A13U14 15076 MM74C922N

A13U15 15081-1 Display LED 3 Digit Red
Al13U16 15081-1 Display LED 3 Digit Red
A13U17 15076 MM74C922N

A13U18 15081-1 Display LED 3 Digit Red

HORIZONTAL FINGER PC BOARD
ASSEMBLY - 15023
Al4J1 14514-1 Post, .025 Square
'A' CHANNEL FINGER PC BOARD
ASSEMBLY - 15064
Al15J1 14514-1 Post, .025 Square




Model 1038-N10

PART NO. CROSS REFERENCE

PART NO. CROSS REFERENCE

B | MFGR. MFGR.
PART NO. | CODE MFGR. PART NO. PART NO. | CODE MFGR, PART NO.
10000-1 56289 SGA-T10 10013-61 80031 B803104NB105
10000-2 56289 SGA-T22 10013-65 80031 B803104NB225
10000-3 56289 5GA-T47 10013-69 80031 B803104NB475
10000-4 56289 5GA-D10 10013-71 80031 B803104NB685
10000-5 56289 SGA-D22 10013-73 80031 B803104NB106
10000-6 56289 SGA-D47 10013-77 80031 B803104NB162
10000-8 56289 5GAS-520 10013-81 80031 B803104NB432
10000-11 - | 72982 |805-000-X5V0-103Z 10013-95 80031 B803104NB513
10001-1 56289 |'10TCC-V22 10015-3 24546 | RN55D 49.9 Ohm 1%
10001-2 56289 10TCC-Vv47 10015-6 24546 | RN55D 464K Ohm 1%
10001-3 56289 10TCC-Q10 10015-7 24546 | RN55D 10.0K Ohm 1%
10001-4 56289 10TCC-Q22 10015-9 24546 | RN55D 17.8K Ohm 1%
10001-5 56289 [ 10TCC-Q33
10001-6 56289 10TCC-Q47
10001-7 56289 10TCC-T10 10015-12 24546 | RN55D 9.09K Ohm 1%
10001-8 56289 10TCC-Q15 10015-13 24546 | RN55D 100K Ohm 1%
10001-11 56289 10TCC-Q25 10015-14 24546 | RN55D 31.6K Ohm 1%
10001-14 56289 10TCC-068 10015-17 24546 | RN55D 511 Ohm 1%
10015-19 24546 RN55D 1.00K Ohm 1%
10007-2 80031 711D1AAZ222PK601AX
10007-3 80031 711D1AC472PK601AX 10015-24 24546 | RN55D 46.4K Ohm 1%
10007-5 80031 711D1AAZ23PK201AX 10015-27 24546 | RN55D 56.2K Ohm 1%
10007-7 80031 711D1AC104PK201AX 10015-33 24546 | RN55D 82.5K Ohm 1%
10007-8 80031 711D1AF224PX201AX 10015-36 24546 | RN55D 5.11K Ohm 1%
10015-45 24546 | RN55D 499K Ohm 1%
10015-47 24546 | RN55D 2.49 Ohm 1%
10011-2 27556 ZA1652K
10015-54 24546 | RN55D 110K Ohm 1%
10013-5 80031 B803104NB220 10015-60 24546 | RN55D 19.6K Ohm 1%
10013-7 80031 B803104NB330 10015-62 24546 | RN55D 402K Ohm 1%
10013-9 80031 B803104NB470 10015-65 24546 | RN55D 4.99K Ohm 1%
10013-13 80031 | B803104NB101 10015-66 24546 | RN55D 9.53K Ohm 1%
10013-14 80031 B803104NB121 10015-67 24546 | RN55D 143K Ohm 1%
10013-15 80031 B803104NB151
10013-16 80031 B803104NB181
10013-17 80031 B803104NB221 10015-74 24546 | RN55D 2.00K Ohm 1%
10013-18 80031 B803104NB271 10015-80 24546 | RN55D 4.02K Ohm 1%
10013-19 80031 B803104NB331 10015-87 24546 | RN55D 15.0K Ohm 1%
10013-21 80031 B803104NB471 10015-90 24546 | RN55D 24.9K Ohm 1%
10013-22 80031 B803104NB561 10015-94 24546 | RN55D 97.6K Ohm 1%
10013-23 80031 B803104NB681 10015-98 24546 | RN55D 13.3K Ohm 1%
10013-25 80031 B803104NB102 10015-100 24546 | RN55D 16.9K Ohm 1%
10013-28 80031 B803104NB182
10013-29 80031 B803104NB222
10013-31 80031 B803104NB332 10015-106 24546 | RN55D 6.81K Ohm 1%
10013-32 80031 B803104NB392 10015-110 24546 | RN55D 3.01K Ohm 1%
10013-33 80031 B803104NB472 10015-113 24546 | RN55D 75.0K Ohm 1%
10013-34 80031 B803104NB562 10015-114 24546 RN55D 75.0K Ohm 1%
10013-35 80031 B803104NB682 10015-116 24546 RN55D 30.1K Ohm 1%
10013-37 80031 B803104NB103 10015-118 24546 | RN55D 28.7K Ohm 1%
10013-39 80031 B803104NB153 10015-119 24546 | RN55D 34.8K Ohm 1%
10013-43 80031 B803104NB333 10015-120 24546 | RN55D 69.8K Ohm 1%
10013-45 80031 B803104NB473
10013-47 80031 B803104NB683
10013-49 80031 B803104NB104 | 10015-133 24546 | RN55D 49.9K Ohm 1%
10013-51 80031 B803104NB154 10015-152 24546 | RN55D 332 Ohm 1%
10013-53 80031 B803104NB224
10013-55 80031 B803104NB334
10013-57 80031 B803104NB474 10015-181 24546 | RN55D 121 Ohm 1%
10013-59 80031 B803104NB684 10015-188 24546 | RN55D 33.2K Ohm 1%
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Model 1038-N10

PART NO. CROSS REFERENCE

PART NO. CROSS REFERENCE

Tona MFGR. ) MFGR. M '
- . FGR. PART NO.
PART NO. | CODE MFGR. PART NO PART NO. | CODE
10015-189 | 24546 | RN55D 5,90K Ohm 1% 11501-1 72982 | 8131-050-WSR-223K
10015-190 | 24546 | RNSSD 13.0K Ohm 1% 11501-2 72982 | 8131-050-651-104M
11501-7 72982 | 8131-050-X7R0-103K
10015-191 | 24546 |RNSSD 66.5K Ohm 1% 11507 01295 | TIS97
10015-195 | 24546 |RNSSD 200 Ohm 1%
10015-206 | 24546 |RNSSD 7.50K Ohm 1%
10015-207 | 24546 |RNSSD 20.0K Ohm 1% 11539 07263 | 741HC
10015-210 | 24546 | RN55D 150K Ohm 1%
10015-214 | 24546 |RNS5D 374K Ohm 1% 11676-1 01121 | WAINO24S104MZ
10015-217 | 24546 |RNSSD 1.21K Ohm 1%
10015-218 | 24546 |RNS5D 40.2K Ohm 1%
10015-230 | 24546 | RN55D 11.0K Ohm 1% 11845-4 24546 | FP-2 15 Ohm 2N 10%
10015-233 | 24546 |RNSSD 174K Ohm 1% 11845-5 24546 | FP-2 36K Ohm 2W 10%
10015-239 | 24546 |RN55D 187K Ohm 1%
v 12440-3 02660 | 225-22523-110
10015-242 | 24546 |RNS5D 37.4K Ohm 1%
10015-261 | 24546 |RN55D 226K Ohm 1%
10015-266 | 24546 |RNSSD 301K Ohm 1% 12449-21 14298 | EE 1/8 C2 10.00KQ 0.1%
12449-22 14298 | EE 1/8 C2 2.500KQ 0.15%
12449-26 14298 | EE 1/8 C2 5.000Kka 0.1%
1881; 8;;2; 222222 12449-33 14298 | EE 1/8 G2 100.0KQ 0.1%
- o
oo ESTIN Fie 12449-37 14298 | EE 1/8 C2 20.00KQ 0.1%
1244953 14298 | EE 1/8 C2 50.00KQ 0.1%
10043 01002 | IN4148 12449-55 14298 | EE 1/8 C2 4.000KQ 0.1%
12449-57 14298 | EE 1/8 C2 33.33KQ 0.1%
L004S I 12449-65 14298 | EE 1/8 C2 2.200KQ 0.15%
' 12449-73 14298 | EE 1/8 C2 10.20KQ 0.1%
10142-2 01121 CB15654 12449-77 14298 | EE 1/8 C2 169.0Ka 0.1%
10142-8 01121 |RCO7GF470J 12449-78 14298 | EE 1/8 C2 1.000MQ 0.1%
12449-79 14298 | EE 1/8 C2 500.0K9 0.1%
10398 07263 | PN4917 12449-80 14298 | EE 1/8 C2 200.0KQ 0.1%
12449-81 14298 | EE 1/8 C2 128.0KQ 0.15%
L05852 s6280 | C028B102755L 12449-82 14298 | EE 1/8 C2 115.82 0.1%
12449-83 14298 | EE 1/8 C2 16.70KQ 0.1%
10585-4 56289  |CO28B102F681J .
e 2 : , 12449-88 14298 |EE 1/8 C2 103.1KQ 0.1%
- 56289 | 562C-XSE-AA102AJ102J 1oie1 17eee | B1172
13470-1 01295 | SN74LS00N
10677-2 84171 |DM15F221J500V 13470-2 01295 | SN74LSOIN
13470-3 01295 | SN74LS02N
10677-10 | 84171 |DM15F131J500V
10677-12 | 84171 |DMISE391J500V 13470-4 01295 | SN74LS04N
13470-5 01295 | SN74LSO08N
13470-6 01295 | SN74LS10N
10787-2 56289  |196D126X9020JA1 13470-7 01295 | SN74LS14N
10787-11 | 56289 |196D105X9035HAL 15470-9 01295 | SN74LS27N
- ‘ *12909-9 18235 |535, 10.00KQ
«12000-14 | 18235 |535. 10.20K0
10909-2 84171 |CMOGFDA71F03 13470-12 01295 SN74LS42N
13470-13 01295 | SN74LS74N
10909-8 84171 |CMOSFDS60F03 Siranecie | 1sase |eze 16 goKa
10909-11 84171 |CMO5FD620F03 - c
10909-12 | 84171 |CMO6ED121J03 1547017 01995 | sn7aLs125n
13470-22 01295 | SN74LS266N
11119 07265 |anazso 13470-36 01295 | SN74LSO5N
13470-42 01295 | SN74LS365N
13470-44 01295 | SN74LS138N
11332 02735 1CA3054 13470-47 01295 | SN74LS32N

* = Qut of Sequence
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Model 1038-N10

PART NO. CROSS REFERENCE

PART NO. CROSS REFERENCE

= | MFGR. MFGR.

PART NO. | CODE MFCR. PART NO. PART NO. | CODE MFGR. PART NO.
13470-48 01295 SN74LS93N 14977-1 34649 2716
13470-49 01295 SN74LS244N 14977-24 34649 2716

14977-25 34649 | 2716
15039 04713 K1148A
13470-50 01295 SN74LS28N
13470-51 01295 SN74LS86N
13470-52 01295 SN741LS33N 15076 27014 | MM74C922N
13470-53 01295 SN74LS83N 15077 28821 AND124R
13470-54 01295 SN74LS193N 15079 28480 5082-7616
13470-55 01295 SN74LS378N 15080 28480 5082-7610
13470-56 01295 SN74LS393N
15081-1 28480 5082-7402
13584-2 71450 375x101B 15081-2 28480 5082-7405
13584-3 71450 375x501B
13584-4 71450 375x102B
13584-5 71450 |375x202B 15083-1 28821 | 15083-1
15083-2 28821 15083-2
13584-7 71450 375x104B 15083-3 28821 15083-3
13584-9 71450 375x502B 15083-4 28821 15083-4
15083-5 28821 15083-5
1 15083-6 28821 | 15083-6
13871 27014 LM555CN 15083-7 28821 15083-7
15083-8 28821 15083-8
15083-9 28821 15083-9
13914 83186 41D2 15083-10 28821 15083-10
15083-11 ° 28821 15083-11
15083-12 28821 15083-12
13979-1 80031 C281CH/AIM 15083-13 28821 15083-13
15083-14 28821 15083-14
15083-15 28821 15083-15
14006 76541 MV57124
15087 34649 8216
14226 01295 TLO74CN 15088 28821 280 PIO
14320-2 28821 14320 15090 81073 76C04
15091 00779 53137-1
15092 01295 TIS 93
14514-1 00779 87022-1 Reeled 15093 27014 IM399H
14634 27014 LM311N 15098-1 01121 108A102
14636 27014 DM2503N
15100 02735 CA3082E
14640 34649 P2114
14641 34649 8255A
14644 06665 DACOSEQ 15108 27014 DM7447AN
14645 24355 AD56AJD 15109 32293 ICL8052CDD
14670 27014 DM2504CN 15110 32293 ICL71C03CDI
14671 24355 AD565IN 15111 02735 CA3083F
15112 16733 700214
14675 28821 Z80 CPU
14677 81073 76SB05S 15119 17856 DG201CJ
15120 17856 DG303CJT
14881-1 01121 108B221
14881-3 01121 108B330 15122 81073 76SB04
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Model 1038-N10

PART NO. CROSS REFERENCE

PART NO. CROSS REFERENCE

| MFGR.

PART NO. | cODE MFGR. PART NO.

PART NO.

MFGR.
CODE

MFGR. PART NO.

15129 28821 15129
15130 28821 15130
15132 28821 15132
15135 06665 OP-07CP
15141 27014 LM339N

15142-1 73138 66X 20KQ
15142-2 73138 66X 100KQ
15143 02735 CA3096AE
15144-1 80031 SPR5053YD

15156 28821 15156
15157 28821 15157
15164 28821 PKM11-4A0
15165 28821 15165
15166 28821 15166
15175 04713 MCM6810P
15214 24355 AD7542AD
15232 32293 ICL8052CPD
15233 02735 CA3240E
15249 01295 TLO64CN
15292 28821 15292
15293 28821 15292
15343 01295 TLO62CP

15635-12 28821 15635-12
15635-13 28821 15635-13

15739 34371 | HA-4741-5
157761 71590 | CW15C103K
16161 27014 | LF441CH
16258-1 WIMA mks/1.0uF/10%
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Model 1038-N10

The following five-digit code numbers are The Federal Supply Code has been taken from
listed in numerical sequence along with the Cataloging Handbook H 4-2, Code to Name.
manufacturer's name and address to which the :

code has been assigned.

00303 Shelly Associates Inc. 11323 General Microwave Corp.
El Segundo, California Farmingdale, New York

00656 Aerovox Corp. 11711 General Instruments Inc.
New Bedford, Massachusetts Semiconductor Div.

Newark, New Jersey
00779 Amp Inc.
Harrisburg, Pennsylvania 12954 Dickson Electronics Corp.
Scottsdale, Arizona
01002 General Electric Co.

Capacitor Dept. 14099 Semtech Corp.

Hudson Falls, New York Newbury Part, California
01121 Allen-Bradley Co. 14298 American Components, Inc.

Milwaukee, Wisonsin : Conshohocken, Pennsylvania
01295 Texas Instruments, Inc. 14655 Cornell Dubilier Corp.

Semiconductor Components Div. New York, New York

Dallas, Texas
16733 Cablewave Systems
01961 Pulse Engineering Inc. North Haven, Connecticut
Santa Clara, California
17540 Alpha Industries
02114 Ferroxcube Corp. of America Woburn, Massachusetts
Saugerties, New York
17856 Siliconix Inc.
02660 Amphenol-Borg Elect. Corp. Santa Clara, California
Broadview, Illinois
18235 KRL Electronics, Inc.

02735 Radio Corp. of America Manchester, New Hampshire
Semiconductor and Materials Div.
Somerville, New Jersey 18324 Signetics Corp.

Sunnyvale, California
03888 Pyrofilm Resistor Co. Inc.
Whippany, New Jersey 19447 Electro-Technique Inc.
Oceanside, California
04713 Motorola, Inc.

Semiconductor Products Div. 21847 Aertech Industries
Phoenix, Arizona Sunnyvale, California

05035 Ayer Manufacturing Co. 24546 Corning Glass Works Electronic
Chicago Heights, Illinois Components Div.

Raleigh, North Carolina
07126 Digitran Co.
Pasadena, California 24931 Speciality Connector Co. Inc.
Indianapolis, Indiana
07263 Fairchild Camera and Inst. Corp.

Semiconductor Div. 25088 Siemens America Corp.
Mountain View, California Iselin, New Jersey
07910 Continental Device Corp. 27014 National Semiconductor Corp.
Hawthorne, California Santa Clara, California
09214 General Electric Co. 27556 IMB Electronic Products
Semiconductor Products Dept. Santa Fe Springs, California

Auburn, New York
28480 Hewlett-Packard Co.
09353 C and K Components Inc. Palo Alto, California
Newton, Massachusetts
28821 Pacific Measurements Inc.
Sunnyvale, California
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32284
32293
34078
34649
50088
56289
70903
71034

71400

71450
71590
72982

73138

74970
75042
75915
76493
76541
76854
79727

80031

Rotron Manufacturing Co. Inc.
Woodstock, New York

Intersil Inc.
Cupertino, California

Midwest Microwave Inc.
Ann Arbor,. Michigan

Intel Corp.
Santa Clara, California

Mostek Corp.
Carrollton, Texas

Sprague Electric Co.
North Adams, Massachusetts

Belden Mfg. Co.
Chicago, Illinois

Bliley Electric Co.
Erie, Pennsylvania

Bussman Mfg.
Div. of McGraw-Edison Co.
St. Louis, Missouri

CTS Corp.
Elkhart, Indiana

Centralab Electronics
Milwaukee, Wisconsin

Erie Tech. Products Inc.
Erie, Pennsylvania

Beckman Instruments Inc.
Helipot Division
Fullerton, California

E.F. Johnson Co.
Waseca, Minnesota

TRW Electronic Components IRC.
Philadelphia, Pennsylvania

Littlefuse Inc.
Des Plaines, Illinois

J.W. Miller Co.
Compton, California

Monsanto Commerical Products Co.
Cupertino, California

Oak Mfg. Co.
Crystal Lake, Illinois

Continental-Wirt Electronics Corp.
Philadelphia, Pennsylvania

Mepco/Electra Inc.
A North American Phillips Co.
Morristown, New Jersey

80294

81073

81483

82389

83330

83701

84171

91418

91637

91929

94144

95146

99800

06665

24355

83186

Model 1038-N10

Bourns Inc.
Trimpot Div.
Riverside, California

Grayhill Inc.
La Grange, Illinois

International Rectifier Corp.
El Segundo, California

Switchcraft Inc.
Chicago, Illinois

H.H. Smith Inc.
Brooklyn, New York

Electronic Devices Inc.
Yonkers, New York

Arco Electronics Inc.
Great Neck, New York

Radio Mateérials Co.
Chicago, Illinois

Dale Electronics Inc.
Columbus, Nebraska

Honeywell Inc.
Microswitch Div.
Freeport, Illinois

Raytheon Co.
Components Div.
Quincy, Massachusetts

Alco Electronics
Lawrence, Massachusetts

Delavan Electronics Corp.
East Aurora, New York

Precision Monolithics Inc.
1500 Space Park Drive
Santa Clara, California

Analog Devices
P.0. Box 280
Norwood, MA 02062

Victory Engineering Corp.
128 Springfield Avenue
Springfield, NJ 07081

34371 Harris Corp.

P.0. Box 883
Melbourne, Florida







SECTION 10

MANUAL CORRECTIONS

This section lists the corrections that must be incor-
porated in this manual to make it correspond to a par-
ticular instrument. The serial number of each instru-
ment is prefixed by 8 code mumber. This code number

is used to identify the applicable manual corrections

for a particular instrument
manual start with the correct

Code No. on the instrument.

has been changed more than on

first change encountered.

Model 1038-N10

When correcting this

ions corresponding to the

If a particular component

e time, make only the

‘CODE ! PM SECTION OF
NO. CORRECTIONS PART NO. MANUAL
AFFECTED

18 None

14825







