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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.)
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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




Model 1038-N10
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



















































































































































































































































































































