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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of
shipment from the factory. Hewleti-Packard further certifies that its calibration measurements are
traceable to the United States National Bureau of Standards, to the extent allowed by the Burcau's
calibration facility, and to the calibration facilities of other International Standards Organization
members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and workmanship for a
period of one year from date of shipment, or, in the case of certain major components listed in section six of
this Operating and Service manual, for the specified period. During the warranty period. Hewlett-Packard
Company will, at its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by HP. Buyer
shall prepay shipping charges to HP and HP shall pay shipping charges to return the product to Buyer.
However, Buyer shall pay all shipping charges, duties. and taxes for products returned to HP from another
country.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by
Buyer. Buyer-supplied software or interfacing, unauthorized modification or misuse. operation outside of the
environmental specifications for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP
SHALL NOT BE LIABLE FOR ANY DIRECT. INDIRECT, SPECIAL. INCIDENTAL. OR CONSE-
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT. TORT. OR ANY OTHER LEGAL
THEORY.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for Hewlett-Packard
products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are provided at the
back of this manual.
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HP 11664E

GENERAL INFORMATION

INTRODUCTION

This manual contains information required to operate, test, and service the Hewlett-Packard HP 11664E
detector. The instrument and the supplied Cable Marker Kit are shown in Figure 1.

Operating information is found under major heading OPERATION which includes figures and instructions
for making typical measurements. PERFORMANCE TESTS contains instructions for testing the
HP 11664E to the published specifications. Included is a Test Performance Record Card for recording results.
Repair information is found under the SERVICE heading. For further information on section topics and sub-
topics, refer to the TABLE OF CONTENTS.

There are two appendices in the back of this manual. Appendix A contains information on Mechanical
Inspection of Precision 3.5mm connectors and the use of Pin Depth Gages.

Appendix B is a program listing of an automated Flatness measurement. It has brief notes on how to use it
and what equipment is necessary to make the automated measurement,

DESCRIPTION

The HP 11664E detector consists of a single Schottky diode housed in a metal frame with an APC 3.5 con-
nector. RF signal levels (dependent upon scalar network analyzer used) from —60 to + 16 dBm in the fre-
quency range of 10 MHz to 26.5 GHz can be detected. The HP 11664E detector requires the use of either
an HP 8755C/8756A/8757A scalar network analyzer (recommended equipment). The use of three
HP 11664E detectors, or two detectors and a bri ge, enables simultaneous (amplitude only) transmission
and reflection measurements via the analyzer CRT. The supplied cable markers are used for identification

when more than one detector is used in a test setup.

The HP 11664E detector and the input stages of the HP 8755C/8756A/8757A comprise an AC coupled system.
This detection scheme requires 2 27.8 kHz squarewave amplitude modulation of the RF input signal. Addi-
tional information is provided in the paragraph titled, EQUIPMENT REQUIRED BUT NOT SUPPLIED.

Specifications. Listed in Table 1 are the performance specifications for the HP 11664E detector. These
are the performance standards or limits against which the instrument may be tested. Table 2 lists supplemental
characteristics. These are not specifications, but are typical characteristics included as additional information
for the user.

Accessories. The following accessories for the HP 11664E are available:
Model 11679A, 7.5 metre (25 foot) extension cable and
Model 11679B, 60 metre (200 foot) extension cable.

If you wish to order these accessories, please refer to the paragraph titted ORDERING THE PARTS under
major heading SERVICE.

www.valuetronics.com
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General Information HP 11664E

Table 1.  Specifications

FREQUENCY FLATNESS
Frequency Range: 10 MHz to 26.5 GHz Measured at ~10 dBm

10 MHz to 18 GHz: +0.5 dB
18 GHz t0 26.5 GHz: +1dB

REFLECTION
Return Loss (15-35°C) 2
I0MHzto40 MHz: > 10dB (< 1.92 SWR)< +10dBm _::_ )
04 GHz to 6 GHz: >20dB(<122SWR)< +10dBm EAR |
6 GHz to 20 GHz: > 16 dB (< 1.38 SWR) < +10dBm -
20 GHz to 26.5 GHz: > 12 dB (< 1.67 SWR) < —10dBm I X 1
Frequency 1n GHz.
GENERAL
Dynamic Range: Input Impedance:
Dependent upon scalar network analyzer: 50 ohms nominal
+16 to —60 dBm with HP 8757A Connectors:
+10 to —50 dBm with HP 8755C/8756A Standard: Precision 3.5mm male
Dimensions:
Temperature Range: Cable length is 1.2 metres (4 feet)
Operation: 0° to 55°C (32° to 131°F): Weight:
Storage: —40° to 75°C (—40° to 167°F) Net 0.17 kg (6 oz.)

Table 2. Supplemental Characteristics

Typical Return Loss at BdBm Input Power Typical Flatness at —18dBm Input Power
B +.4
45
*+.2
-18 <
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TN ] \ e
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Frequency in GHz.
Freguency in GHz.

Typical Variation due to Temperature

+.4
GENERAL w2 N
Input Damage Level: 5 er— ——
+20 dBm (100 mW) RF power 10 Vdc — —
—lg e Z6 3@ g 58 5o

Temperature in Degrees C.

2
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HP 11664E General Information

EQUIPMENT REQUIRED BUT NOT SUPPLIED

Reflection and transmission measurements require one or more HP 11664E detectors and either an
HP 8755C/8756A/8757A scalar network analyzer. Swept frequency measurements will require a sweep
oscillator. In addition, the RF source signal must be amplitude modulated by 227.8 kHz squarewave signal.
To make these measurements with the detector up you will need the following equipment:

l.  one or more detectors

2. asweep oscillator with 27.8 kHz squarewave amplitude modulation
3. ascalar network analyzer

4. dual direction coupler (or two single directional couplers) or bridge

RECOMMENDED TEST EQUIPMENT
Equipment required for testing the HP 11664E is listed in Table 3. Other equipment may be substituted if

it meets or exceeds the critical specifications indicated in the table. You may also use this list as a reference
for the equipment necessary to make reflection and transmission measurements.

INITIAL INSPECTION

If the shipping container or cushioning material is damaged, it should be kept until the contents of the shipment
have been checked for completeness, and the instrument has been checked both mechanically and electrically.

First, check for completeness. Figure 1 depicts all items you should receive per HP 11664E.
Second, check connectors, cable, and body for mechanical damage.

Third, test the detector electrically by either making measurements or testing to the specifications. Refer
to OPERATION or PERFORMANCE TESTS in this manual.

Notify your nearest Hewlett-Packard office, if any of the following conditions exist:

a.  The instrument does not pass electrical tests.
b.  Shipping contents are incomplete.
¢.  There is mechanical damage or defect.

Also, notify the carrier if the shipping container is damaged or the cushioning material shows signs of stress.

Keep all shipping materials for the carrier’s inspection. Hewlett-Packard will arrange for repair or replacement
without waiting for a claim settlement.

PREPARATION FOR USE

CAUTION

SUSCEPTIBLE TO DAMAGE FROM STATIC DISCHARGE.
Power Requirements. Power for the HP 11664E is supplied by either the HP 8755C/8756A/8757A
scalar network analyzer. Each detector requires 0.35 watts. The analyzer normally powers up to three detectors
3 requiring a maximum total of 1.05 watts.

Mating Connectors. Read and observe the caution on connecting Precision 3.5mm to SMA connec-
tors. For best measurement results inspect the connectors periodically, refer to Appendix A.

www.valuetronics.com



General Information HP 11664E

CAUTION

Do not apply more than 8 in/ib (9.2 cm/kg) of torque when
tightening the connectors. Greater torque may deform the
mating surfaces.

Connector Lead Identification. Coded cable clips (Cable Marker Kit) are furnished for lead iden-
tification when two or more detectors are used. Place matching clips on either end of the same detector cable.

Connecting the HP 11664E. Connect the HP 11664E to the HP 8755C/8756A/8757A as follows:

1. Insertthe DC connector of the HP 11664E into the HP 8755C/8756A/8757A mating connector. The
HP 11664E connector is keyed; the plug should be inserted with the key downward.

2. Secure the DC connector in the analyzer by turning the OUTER shell clockwise.

3. Connect the RF input by turning the male connector OUTER shell clockwise. Refer to SERVICE for
instructions on replacing 3.5mm connectors. Refer to Appendix A for instructions on mechanical
inspection.

OPERATING ENVIRONMENT
Temperature: 0°to +55°C.

NOTE
See Table 2 for detector response with variations in temperature.

Humidity: Up to 95%. Protection should be provided from temperature extremes. Condensation may occur
within the instrument if exposed to temperature extremes or higher humidity levels.

Altitude: Up to 7,620 metres (25,000 feet).
STORAGE AND SHIPMENT

Environment. The instrument may be stored or shipped in environments within the following limits:
Temperature: —25°Cto +75°C.

Humidity: Upto95%.

Altitude: Up to 7,620 metres (25,000 feet).

Protection should be provided from temperature extremes, which can cause condensation within the
instrument.

Packaging. Containers and materials identical to those used in factory packaging are available through
Hewlett-Packard offices. If, however, you choose to package the instrument with commercially available
materials, follow these instructions:

Wrap the instrument in heavy paper or plastic.

Use a strong shipping container. A double-wall carton made of 350-pound test material is adequate.

3. Use shock-absorbing material (3 to 4-inch layer) around all sides of the instrument to provide a firm
cushion and prevent movement inside the container. - i

4.  Seal the shipping container securely.
5. Mark the shipping container FRAGILE.
4
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HP 11664E

CAUTION: SMA CONNECTORS

SMA connectors will mate with precision 3.5mm connectors. But caution is necessary to
prevent accidental damage due to worn or out-of-specification SMA connectors. Such
connectors can destroy a precision 3.5mm connector even on the very first connection. Hewlett-
Packard recommends that you keep two points clearly in mind when you mate SMA and
precision 3.5mm_connectors.

(I) SMA connectors are not precision mechanical devices. They are not designed for
repeated connections and disconnections, they are very susceptible to mechanical wear, and
they are very often found, upon assembly, to be out of specification — even before they have
been used. This makes them potentially destructive to any precision 3.5mm connectors with
which they might be mated.

Before mating an SMA connector (even a brand new one) with a precision 3.5mm connector
— or any other device, for that matter — inspect the SMA connector carefully both visually
and mechanically, using a precision connector gage designed to measure SMA connectors,
A male SMA connector pin that is too long may smash or break the delicate fingers on the
precision 3.5mm female connector, damaging it beyond repair. Gaging SMA connectors is
the single most important step you can take to prevent damaging your equipment, and it
takes very little time.

Also take care with alignment: push the two connectors straight together, with the male
contact pin precisely concentric with the female. Do not overtighten or rotate either center
conductor. Turn only the outer nut of the male connector and use a torque wrench
(5 1b-in, 60 N-cm) for the final connection. Note that this torque is less than is used when
mating precision 3.5mm connectors with each other. A torque wrench suitable for SMA
connectors, preset to 5 Ib-in (60 N-cm), is available as HP part number 8710-1582.

PRECISION 3.5mm CONNECTOR

AIR INTERIOR SUPPORT BEAD

SMA CONNECTOR

PLASTIC DIELECTRIC SUPPORT

SMA and Precision 3.5mm Connectors

www.valuetronics.com
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General Information HP 11664E

Another good idea, especially if many connections and disconnections will be made, is to
install an adapter on the test set you will be using Then, if accidental damage does occur,
the adapter is all that has to be replaced. It is much easier, and much cheaper, to replace a
damaged adapter than it is to replace an entire test set connector.

If these precautions are followed, SMA connectors can be mated with precision 3.5mm
connectors without difficulty or fear of expensive and time-consuming repairs required by
accidental damage to to the connectors.

(2) Important structural and dimensional differences also exist between these two types of
connectors. Precision 3.5mm connectors, also known as APC-3.5 connectors, are air-
dielectric devices. Only air exists between the center and outer conductors. The male or
female center conductor is supported by a plastic “bead” deep within the connector body. In
SMA connectors a plastic dielectric supports the entire length of the center conductor. In
addition, the diameters of both the center and the outer conductors differ between SMA and
precision 3.5mm connectors.

Thus when an SMA connector is mated with a precision 3.5mm connector the connection
itself will exhibit a discontinuity mismatch (SWR), typically about 1.10 at 20 GHz. This
mismatch is less than is obtained when two SMA connectors are mated. But it is still much
higher than occurs when precision 3.5mm connectors alone are used. Keep this fact in mind
when making measurements on SMA and precision 3.5mm coupled junctions.

1158 —

SWR

110 — SMA/SMA
INTERFACES

SMA/PRECISION 3.5mm
INTERFACES

PRECISION 3.5mmny
PRECISION 3.5mm
INTERFACES

1.05 —

1.00 "
0.01 FREQUENCY IN GHz 26.5

Typical SWR of SMA and Precision 3.5mm Connectors

6
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General Information

Returning for Service. If you are shipping the instrument to a Hewlett-Packard office or Service Center
please include the following information:

L.

2
3
4.
5

Company name and address.

Technical contact person and their complete phone number.

Complete model and serial number of the instrument.

Type of service required (Calibration vs. Repair).

Any other type of information that might expedite service.

Whenever making any inquiries, either by correspondence or by telephone, please refer to the instrument
by model number and full serial number.

Table 3.  Recommended Test Equipment

Instrument Type Critical Specifications Suggested Model
Sweep Oscillator Frequency: 10 MHz-26.5 GHz HP 8350B mainframe with
Capable of being modulated HP 83595A RF plug-in
or HP 8340A
Scalar Network Analyzer Processes/displays detected signals HP 8756 A/HP 8757A
Directional Bridge Frequency: 10 MHz-26.5 GHz HP 85021B (Precision 3.5mm)
Calibrated
OPEN/SHORT Precision 3.5mm connector HP 85037-60001
Attenuators Precision 3.5mm connector HP 8493C
Provide either 12 or 13 dB attenuation 2 ea. OPT 006-6 dB
Frequency: DC-26.5 GHz or
1 ea. OPT 003-3 dB
and
OPT 010-10dB
Calibrated Power Sensor Frequency: 10 MHz-26.5 GHz HP 8485A%*
Precision 3.5mm connector
Power Meter HP 436A
or
HP 438A
Adapter 3.5mm(F) to 3.5mm(F) HP Part Number 1250-1865
Inspection Gage and Precision 3.5mm Maury Microwave
Calibration Block Gage A 034B-M

Maury Microwave Calibration
Block 027-3

www.valuetronics.com
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HP 11664E

OPERATION

CAUTION

SUSCEPTIBLE TO DAMAGE FROM STATIC DISCHARGE.

Repeated electrostatic discharge (ESD) as low as 250 volts can
destroy microwave diodes.

If static discharge is noticed by the operator, it indicates a
voltage of 20,000 volts or more.

Materials conducive to static build-up include carpeting, nylon,
dry air, paper, adhesive tape, styrofoam and vinyl.

The best method of preventing ESD is for the operator to wear

a grounding strap connected to a conductive bench mat that

provides a path to ground of between 1 and 2.5 Megohms.

Alternatively, the operator can ground (him/her)self by

touching any grounded instrument before touching the HP
@ 11664E connector.

NEVER touch the connector center contacts.

INTRODUCTION

This section contains information concerning the operation of the HP 11664E detector.

FEATURES

The features of the HP 11664E are detailed in Figure 2.

OPERATING INSTRUCTIONS
Operating Precautions

Read and observe all CAUTIONS.
Tighten the HP 11664E connectors with fingers only.
DO NOT use a wrench unless it is a torque wrench set at 8 in/Ib.

www.valuetronics.com
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Operation HP 11664E

1. RFINPUT CONNECTOR. This connector accepts the RF input signal. The RF input connector is a Precision 35mm male.

2. DCCONNECTOR. This connector supplies the necessary DC voltage for operation of the HP 11664E, and feeds the detector
output signal to the network analyzer

Figure 2. HP 11664E Features

CAUTION

Do not apply more than 8 in/ib (9.2 cm/kg) of torque when
tightening the connectors. Greater surface torque may deform
the mating surfaces.

Do NOT apply more than +20 dBm RF CW power or more than
+ 10 volts DC to the HP 11664E or electrical damage may occur.

Before connecting a cable to the HP 11664E RF connector,
always discharge the cable’s center conductor static electricity
to instrument ground.

Do NOT drop the HP 11664E, or subject it to mechanical shock.
The diode is easily damaged.

Operator’s Check. A procedure for checking detectors is included in the Operator’s Check of the
HP 8755C/8756A/8757A Operating and Service Manuals. The procedure is written for either an HP 11664A
or HP 11664B, but it is applicable for checking the HP 11664E.

10
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Operation

Typical Measurement Configuration. Amplitude measurements with the HP 1 1664E, HP 8755C

or HP 8756A analyzer system require a modulation envelo
squarewave amplitude modulation of the RF test si

analyzer and source oscillator selected.

pe. This envelope is provided through a 27.8 kHz

gnal. Test set connections will vary depending on the

Figure 3 illustrates a typical setup with the HP 8350B sweep oscillator/RF plug-in using internal modulation.
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HP 11664E

PERFORMANCE TESTS

INTRODUCTION

The procedures in this section test the instrument’s electrical performance to the specifications in Table 1.
None of the tests in this section require access to the interior of the instrument.

In the instructions, the words “press” and “select” will be used to mean, “press key named. . . The only
difference is, “press” references an actual key, while “select”” is used to reference softkeys.

Under the paragraph, MEETING SPECIFICATIONS, you will find information on what to do if your
instrument fails specs.

Appendix B contains an example program listing of an automated Flatness measurement. This program con-

tains only the bare essentials to enable an automated measurement. Appendix B is intended to provide a start-
ing point for making automated measurements and does not contain full error detection or additional features.

EQUIPMENT REQUIRED

Table 3 lists the recommended test equipment for performance testing this instrument. Any equipment that
satisfies the critical specifications given in Table 3 may be substituted for the recommended model.

TEST RECORD CARD

A Test Performance Record is provided at the end of this section so that you may record and perform the
calculations necessary to interpret the results of the performance tests.

www.valuetronics.com
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Performance Tests

RETURN LOSS

SPECIFICATIONS

input Conditions

0.01 GHz t0 0.04 GHz: >10dB (<1.92 SWR)
0.04 GHz to 6.0 GHz: >20 dB (<1.22 SWR)
6 GHz to 20 GHz: >16 dB (<1.38 SWR)

at + 10 dBm or below

20 GHz t0 26.5 GHz: >12 dB (<1.67 SWR)

at — 10 dBm or below

DESCRIPTION

HP 11664E

An HP 11664E detector and a directional bridge comprise a reflectometer test setup. The test setup is
calibrated using an open/short to minimize frequency response and phasing errors. Then, the detector (device
under test, DUT) is connected to the TEST PORT of the bridge; its return loss is measured on the HP 8756A..

The return loss should be equal to or greater than the limits listed above. Table 4 lists measurement uncertainty
due to bridge directivity. If the return loss is within the measurement uncertainty range, a vector impedance
measurement with error correction should be made. At Hewlett-Packard, this is accomplished by using an

HP 8510A automatic network analyzer. Further information is available in the HP 8510A

gramming Manual (HP Part Number 08510-90005).

Table 4. Return Loss Measurement Uncertainty

Frequency Specification Measurement Uncertainty Range (dB)
(GHz) (dB) HP 85021B
0.01 to 0.04 10 9.5t010.5
0.04t0 6.0 20 19.1t021.0
6.0t020 16 1520 16.8
201026.5 12 10.9t0 13.3
EQUIPMENT
SOPRP OSBIIOT .o o ovanamn o s G0aGE 57 S i HP 8350B
BE PSR o con v st crras 550600055 83558 Lo s HP 83595A
Directional Bridge . .. .......ooviiinine e, HP 85021B
Scalar Network Analyzer ...................ccooonuo.... HP 8756A
Calibrated Open/Short . . .................... HP P/N 85037-60001
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HP 8756 SYSTEM INTERFACE
2-AXIS/ STUP BWEED i SWEEP
A PEN LIFT vV gy
OUT/N =~ e,
¥ X i
a Q:io cooa
g (=] o cooo
e coo || S ©: 2 ooooas | SCALAR
SWEEP || £.2: O "0 ﬂ§“°3 é.gr_'.. RF 2 29 oggo || METWORK
OSCILLATOR Blll ®a =° || PLUG-IN = 2| ANALYZER
e :
RF Al
out
e~ ]
I OPEN
I
1 SHORT
1
BRIDGE f_L L e}
DETECTOR
UNDER
TEST
P
L Figure 4. Return Loss Test Setup

PROCEDURE
Return Loss 10 to 40 MHz

L. Setup the equipment as shown in Figure 4, with nothing connected to the bridge TEST PORT.

Press [PRESET] on the HP 8756A ; both the HP 8756A and the HP 8350B will reset. On the HP 83508
[ LM MOD] will be activated, sweep time will be set to 200 ms.

Allow 30 minutes for warm-up.

2.  On the source:

Press [START] [-] [1] [0] [MHZz].

Press [STOP] [4] [0] [MHZz].
3.  Onthe RF plug-in:

Press [POWER LEVEL] and adjust with the RPG for a —3 dBm power level indication.
4. Onthe scalar network analyzer:

Turn Channel 2 off by pressing [SHIFT] Channel 2 [MEAS RATIO].
Channel 1 MEAS PWR A LED should be on. If not press [MEAS PWR] until the A LED lights.

Press [REF] until the POSN LED is on, then used step keys or knob to move REF POS
¢ one line down from the top of the CRT graticule.

Press [SHIFT] [SCALE].
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Notice a response dip similar to Figure 5. This dip is formed because the sweeper is a heterodyned
source (in Band 0) sweeping through low frequencies where it is incapable of generating output power.
The middle of this response dip is the “ZERO FREQUENCY" point.

LA CHi; A
CQ?OUE/ RBEF - 10.00 dBm 5.0dB/ REF - 10.00 dBm
REF 1 REF 1

STAT = .0100GHz STOP + . D400GHz STRT - .0100GHz STOP + .0Q400GHz

Figure 5. Trace Before Adjustment Figure 6. Properly Adjusted Trace

5. On the RF plug-in front panel:

Use the FREQ CAL potentiometer to center the “ZERO FREQUENCY ™ point over the sec-
ond graticule line from the left. Refer to Figure 6.

6.  On the scalar network analyzer:
Select [MAIN MENU].
Select [CAL] function.
Select [SHORT/OPEN] then [CHAN(].

Follow the directions (prompts) appearing on the CRT display:

First, connect the SHORT to the TEST PORT of the bridge, then select [STORE/SHORT].
Remove the SHORT.

Second, connect the OPEN to the TEST PORT of the bridge, then select [STORE/OPEN].
Remove the OPEN.

The CRT will display OPEN/SHORT CAL SAVED IN CH1 MEM.
Press [DISPLAY] until the M-MEM LED is on.
The CRT display should be similar to Figure 7.

7. Connect the detector to be tested (DUT) to the TEST PORT of the bridge.

Select [CURSOR] and rotate the RPG to read the highest trace value (worst case Return Loss)
at or above 10 MHz.

Record the worst case value on the TEST PERFORMANCE RECORD in the space provided.

16
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CH1: A CHl: A - 25,
S.0dB/ REF - .00 dB 8loaf, Refo-84 “Bo us
REF 1 ——«’:‘Hw“"‘-—— REF1 | |
5 /] [
\q‘wl
STRT - . O0100GHZ STOP + . 0400GH= STRT + .D400GHz CRSR +10. 624GHz STOP +26. 500GHZ

Figure 7. M-MEM Display
Return Loss 40 MHz to 26.5 GHz

8. On the source:
Press [START] [4] [0] [MHz]
Press [STOP] [2] [6] [.] [5] [GHz]
Press [M1] [6] [GHz]
Press [M2] [2] [0] [GHZz]

The scalar network analyzer will now display a response with the specification break points identi-
fied by the markers.

9. On the scalar network analyzer, ensure that the MEAS PWR A LED is on,
Remove the DUT.

10. It will be necessary to recalibrate the scalar network analyzer, since a new window of frequencies
has been selected for measurement.

Repeat the procedure in Step 4 above,

Ensure that the Channel 1 DISPLAY M-MEM LED is on.
11.  Connect the DUT to the TEST PORT of the bridge.

On the scalar network analyzer, press [SCALE] [5] [dB]. The display should be similar to Figure 8.
12.  On the scalar network analyzer:

Select [MAIN MENU], then [CURSORY].

Use the RPG to set the cursor to the highest trace value (lowest Return Loss value) between 40
MHz and M1. Record this value on the TEST RECORD.

Repeat the measurement between M1 and M2. Note and record value.

Repeat the measurement between M2 and 26.5 GHz. Note and record the value.

This completes the procedure for measuring Return Loss. If your instrument fails to meet specifica-
tions, refer to the paragraph titled MEETING SPECIFICATIONS.

www.valuetronics.com
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FLATNESS

SPECIFICATIONS
+0.5 dB: 10 MHz to 18 GHz
+1.0 dB: 18 GHz to 26.5 GHz
Measured at — 10 dBm.

DESCRIPTION

Flatness, as specified for this detector, is a comparative measurement. The use of a calibrated power
meter and power sensor is essential to this test. First, the source will be characterized for frequency
response using the power meter/sensor combination. Second, the DUT will be characterized. Finally,
a point-by-point difference will be computed, plotted and compared to the specification window.

Measurement uncertainties due to mismatch error and harmonic content of the source are present. A
root-sum of the squares (RSS) calculation approximates these uncertainties to be:

+0.3 dB below 18 GHz

+04 dB above 18 GHz
The final normalized error curve should fall within the window specified by the limits listed above,

with consideration given to the measurement uncertainty. If the error curve falls within the gray area
(refer to Figure 9), the detector probably still meets specifications.

S ——
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EQUIPMENT
Sweep Oscillator ..................ccovuii HP 8350B
REPlug-In. ... i HP 83595A
Power Meter. ............ooooiiiiii i HP 436A
i gl ————————— HP 8485A
a1 T o SR—————————————————— HP 8493C
BB 1 v suersiress S5 PR TR SR i s o HP P/N 1250-1865
HP 8756 SYSTEM INTERFACE
zZ-AIS/ STOP SWEEP ;Efui SWEEP
MKR/ IN
ouTiN l ‘FPEN LIFT" | pucsen A 1_1 ! ¥ *
S o e e
SWEEP | .50 O - =S || AF § 22 cgoo | NETWORK
OSCILLATOR | Soc oo PLUG-IN = = o | ANALYZER
A
ADAPTER
35 mm {F) to DETECTOR
3.5 mm (F) UNDER
3dB ATTENUATOR/ A
\ 6dB ATTENUATOR I
{

6dB ATTENUATOR I

POWER
SENSOR

L]
|
T 10db ATTENUATOR/
l
[
[
l
|

Figure 10. Flatness Test Setup
PROCEDURE
Initial

1. Set up the equipment as shown in Figure 10, with nothing connected to the attenuated output of
the source.

fl Turn on all equipment.

Allow 30 minutes for warm-up.

19
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2. On the power meter:
Press [dBm] mode.

Zero and calibrate the power meter. If you are unsure of how to do this, refer to the power
meter Operating and Service Manual (00436-90012).

[RANGE HOLD] and [POWER REF] should remain out.
3. On the scalar network analyzer:

Press [PRESET].

Select [MORE].

Select [MOD ON/OFF] to turn the square wave modulation off.
4. On the source/RF plug-in:

Press [ (/7 MOD)] to turn square wave modulation off.

Press [POWER LEVEL] [3] [dBm] if using 13 dB attenuation or [2] [dBm)] if using
12 dB attenuation,

Characterizing the Source

5. Connect the power meter/sensor to the attenuated output of the source.
On the source:

Press [SHIFT] [CW] and enter the desired Test Frequency
(example: [SHIFT] [CW] [5] [0] [MHz]).

6. Using the CAL FACTOR CHART on the power sensor:

Set the CAL FACTOR % dial on the power meter to the value indicated for the test frequency,
as needed. (Use the nearest frequency value.)

Note the reading on the power meter.
Record this value and the test frequency in the space provided on the TEST RECORD.

7. Repeat STEPS 5 and 6 until the source is characterized to your satisfaction. Hewlett-Packard recom-
mends using the test frequencies noted on the TEST RECORD.

Characterizing the Detector

8.  Disconnect the power meter/sensor.

Connect the detector between the attenuated output of the source and Input A of the scalar network
analyzer.

9. On the scalar network analyzer:
Press [SHIFT] Channel 2 [MEAS RATIO] to turn Channel 2 off.
Select [MORE] then [MOD ON/OFF] to turn the square wave Modulation on.

Check for or connect a BNC to BNC cable from MODULATOR DRIVE (HP 8756A rear
panel) to PULSE-IN (HP 83595A rear panel).

Select [MAIN MENU] then [CURSOR] to turn Cursor on.
20
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10. On the source:

f Press [SHIFT] [CW] and the desired Test Frequency. Remember to use only the test frequen-
' cies used in Steps 5 through 7.

Note and record the value indicated by the HP 8756A Cursor display.
Repeat this step until all of the same frequency points have been characterized.

Computing the Absolute Error

11.  Using the values recorded in Steps 6 and 10, subtract the value in Step 6 from the value in Step 10
for each of the Test Frequencies. An example follows.

Test Frequency Source Detector Difference
Recommended Actual Step 6 Step 10 Step 10-Step 6
01 GHz .Ol6Hz —IS.148 ~15.0d48 +o0.|dB
¥ 6l ZGHz ~I1S.4dB ~1S.6dB — 0.2dB

Record the difference in the space provided on the TEST RECORD.
Plotting the Absolute Error Curve

12. Now use the graph provided on the TEST RECORD to plot the values derived in Step 11. This is
the Absolute Error Curve. The peak-to-peak variations are what determine the Flatness of the detector.
An example follows.

0]
( i ABSOLUTE dB ERROR vs FREQ.
g b e s sl s ot s o 8 ot s 2 o A
_8 _. ........ -.-. .....
.4 - PEAKTO PEAK VARIATIONS ... 0. 0. .. 0 .. ... ... .. .
Y DR N
& 2¢ ............... 'L
%-;:::z:;';w,-;-:- BN S B
m L re :
o - ; ; :
—8 b b il D SPECIFICATION - - ...
S . . 1 1 BREAKPOINT
"L g 3 g 12 16 20 24
FREQUENCY in GHz.
il Figure 11. Absolute Error Curve

This completes the procedure for measuring Flatness. If your detector fails to meet specifications, refer
to the paragraph titled MEETING SPECIFICATIONS.

21
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MEETING SPECIFICATIONS

Failures are divided into two categories:
1. Just fails the specifications.

2.  Major failures of the specifications.

Category one describes instruments that are meeting specifications in some areas, while failing others.
If this is the case do the following:

Inspect the connectors; see Appendix A for mechanical inspection details.
Replace the connector(s) as necessary.

Be sure all connections are providing good electrical contact.

Inspect the detector cable for breaks and loose pins at the DC connector.

Test again.

If your instrument is still failing at the SAME points, your instrument is probably defective and you
should return it for repair. If, however, your instrument fails at DIFFERENT points, there is probably
a loose connection or a mechanical failure somewhere in the setup.

Category-two failures are total specification failures. If your instrument fails either of the tests com-
pletely, do the following:

Check the TEST SETUP for correct configuration of the instruments and connections.
Inspect the connectors.

Inspect the cables.

Repeat the failed test(s).

If your instrument is still failing, the instrument is probably defective and needs repair.

Remember, it is possible that one of the other instruments in the test setup is defective. For the best accuracy
in measurement use only calibrated instruments.

22
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Performance Tests

Table 5. Performance Test Record (I of 2)

HP 11664E DETECTOR Tested by
Serial No. Date
Humidity* Temperature*
(*optional)
RETURN LOSS
Frequency Range Minimum Actual
10 to 40 MHz 10 dB dB
04 to 6 GHz 20 dB dB
6 to 20 GHz 16 dB dB
20 to 26.5 GHz 12 dB dB
FLATNESS TEST
{ Test Frequency Source Detector Difference
Recommended Actual Step 6 Stap 10 Step 10—Step 6
.01 GHz S - O
2 GHz - N a—
4 GHz ey mEg s —_—
6 GHz PR —— -
8 GHz - - -
10 GHz - R amiae e
12 GHz - E—— .
14 GHz S e Eo
16 GHz —— e -

www.valuetronics.com
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Table 5. Performance Test Record (2 of 2)

FLATNESS TEST (Cont'd)

Teat Frequency Source Detector Difference
Recommended Actual Step 6 Step 10 Step 10-Step 6
18 GHz - I St
20 GHz - SO e
21 GHz - e -
22 GHz e - .
23 GHz == - S
24 GHz _ - N
25 GHz _ e N
26 GHz S e -
26.5 GHz m— - -

l ABSCLUTE dB ERROR VS FREQ

JB b e 850 s e ......................... .....
-0 T T S S T S A ST was ]
IR PR > U TTT " TTT T FUTY [OUE - - W A
1% - :
C:' .E ................. ................................. .....
% : : ;
= @ N Eea e o B A an e ——
m—’a ..................................... TS DS TR
s

il B E A gy semente nn we m e w el n G wow § e s DU s B R B K P e
o B EEE SR O DAY SN SNV SIS N O
.__8_ .......................................................
g 8 12 18 =B 57

FREQUENCY in GHz.
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SERVICE

INTRODUCTION

This section provides procedures for replacing the Precision 3.5mm connector and the cable assembly of the
HP 11664E. All parts that are replaceable are listed and information on ordering parts is given.

Adjustments. The HP 11664E contains NO ADJUSTMENTS that can be performed in the field. You

will notice that there are potentiometers on the electrical assembly of the HP 11664E. These adjustments
are for FACTORY ADJUSTMENT ONLY. Consequently, no adjustment procedure is given.

SAFETY CONSIDERATIONS

The voltages present in the HP 11664E are not in the range to warrant more than normal caution.

LIST OF SERVICEABLE PARTS
Only two parts are replaceable in the HP 11664E:
The RF input connector (Precision 3.5mm).
{ The cable assembly.

Refer to Figure 12. Major Assemblies

CABLE ASSEMBLY

RF INPUT
CONNECTOR

Figure 12. Major Assemblies
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EQUIPMENT NEEDED FOR REPAIR
You will need the following tools to replace the RF input connector;

Torque wrench set to 20 in. Ibs. (23 cm/kg) with 5/16 in. open end tip.
HP P/N 1250-1863

Precision 3.5mm Connector Gage and Calibration Block.
Maury Microwave Gage A 034B-M
Maury Microwave Cal Block 027-3

One pair of Tweezers.

ORDERING THE PARTS

Table 6 is the list of replaceable parts. The information given for each part consists of the following:
a.  The Hewlett-Packard part number.

b.  The part number check digit (CD).

¢.  The total quantity (Qty) in the instrument,

d.  Description of the part.

€. A typical manufacturer of the partina f ive-digit code.

f. The manufacturer’s number for the part.

To order a part listed in the replaceable parts table, quote the Hewlett-Packard part number (with check
digit), indicate the quantity required, and address the order to the nearest Hewlett-Packard office. The
check digit will ensure accurate and timely processing of your order.

To request information on a part that is not listed in the replaceable parts table, include the instrument

model number, instrument serial number, and the description and function of the part. Address the in-
quiry to the nearest Hewlett-Packard office.

REPAIR

CAUTION

SUSCEPTIBLE TO DAMAGE FROM STATIC DISCHARGE.
The best method of preventing ESD is for the technician to
wear a grounding strap connected to a conductive bench mat
that provides a path to ground of between 1 and 2.5 Megohms.

SMALL DELICATE PARTS

26
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Table 6. Replaceable Parts
H OO G AOn r.ne 8 one PRECISION
PR RD - 3.5mm male
(NOT SHOWN) (NOT SHOWN)
{
ltem HP Part cD | aty. Description M. Mitr. Part
Number y P Code Number
1 11664-60028 3 1 Input Connector Kit Precision 3.5mm male 28480 11664-60028
includes: 1 preassembled Connector
1 extra spring
1 extra elastimer
1 shim
2 2200-0167 8 4 Screw-Machine 4-40 .188-IN-LG 82 Degree 28480 2200-0167
3 11664-20004 7 1 End Plate 28480 11664-20004
4 8120-3804 7 1 Cable Assembly (W1) 28480 8120-3804
5 Washer, P/O W1
6 2190-0016 3 1 Washer-Lock Internal Tooth 3/8 in .377-IN-ID | 28480 2190-0016
(Not Shown)
\ 7 2950-0001 8 1 Nut-Hex-Double Chamfer (Not Shown) 28480 2950-0001
8 5061-1044 9 | Cable Marker Kit 28480 5061-1044
27
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CENTER CONDUCTOR ASSEMBLY

P g

3.5mm Connector Nut
Center Conductor
Spring

Elastimer

Shim

L R

Figure 13.  Input Connector Exploded View
28
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Replacing the Input Connector. Orderthe replacement connector kit (J1 in Table 6). When it arrives
do the following:

I.  Remove the defective connector. Be sure the elastimer and spring are still attached to the center con-
ductor assembly. If they are not, gently shake the detector until both parts have been removed from
the main body.

2. Install the center conductor assembly into the 3.5mm connector nut.
NOTE: The center conductor should already be installed.

If the center conductor assembly does not have the elastimer in place you will need to reassemble it.
a.  Insert the spring into the hole at the end of the center conductor.
b.  Place the elastimer in the hole on top of the spring with the rounded end up.

c.  Using the flat end of the tweezers, push down gently on the elastimer.
3. Screw connector nut assembly onto the main body of the detector.

4.  Using a pre-calibrated Pin Depth Measurement Gage measure the connector pindepth. (Refer to Ap-
pendix A, Mechanical Inspection, in this manual for details.) The correct reading is between 0 and +3
mils (0 and +0.003). If the reading is negative:

Remove the nut assembly from the main body.

b.  Remove the center conductor assembly and add the SHIM over the male pin of the center con-
ductor assembly.

\ . Reassemble as in Steps 2 and 3. Measure the connector pin depth.

d.  Ifthe gage indicates that the pin depth is still out of tolerance, you may have received a defective
part. Contact your nearest Hewlett-Packard office for further instructions.

NOTE: The SHIM is normally not needed.

CAUTION

Pin depth is extremely important. An out-of-tolerance pin
depth may cause damage to both female and male connector
mating surfaces.

5. Tighten the nut using the torque wrench set at 20 in./lIbs.

6.  Perform both Performance Tests to verify that the instrument still meets specifications.

Replacing the Cable Assembly. Order the cable assembly (W1 in Table 6). When it arrives do the
following:

1. Remove the two pozi-drive screws on the cable end plate.
2. Slide the printed circuit assembly out of the housing by pulling on the cable.

\ 3. Carefully remove all cable wires from the board.
29
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4. Remove the lock washer and hex nut that hold the cable to the end plate, and remove the old cable.
5. Place new cable through the end plate and secure with lock washer and hex nut.

6.  Install wires of the replacement cable in the printed circuit board (refer to Figure 14 for proper
placement).

7. Ensure that all cable wires are securely connected to the board.
8. Slide the board into the runners on the inside of the housing.

9.  Reinstall and tighten the two pozi-drive screws.

RED WIRE BLACK WIRE SHIELD WIRE
TO E2 TO ES TO GROUND END PLATE

/

CABLE

/ ASSEMBLY

LOCK
WASHER

WHITE WIRE VIOLET WIRE HEX NUT
TO E3 T0 E4

Figure I4. Cable Connections
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MANUAL CHANGES

INSTRUMENTS COVERED BY MANUAL

Each HP 11664E has a unique serial number. The contents of this manual apply directly to instruments with
serial number 00101 and above.

An HP 11664E manufactured after the printing of this manual may require a yellow Manual Changes Sup-
plement to document instrument “change information.” The supplement will be included with the instru-
ment manual. In addition to change information, the supplement contains information for correcting manual
errors. To keep this manual as current as possible, Hewlett-Packard recommends that you periodically re-
quest the latest Manual Changes Supplement. The supplement for this manual is keyed to its print date and
part number, which appear on the title page. Complimentary copies of the supplement are available from
your local Hewlett-Packard office listed at the back of this manual. This manual was written for and applies
directly to instruments with serial number 00101 and above.

Ordering Manuals/Microfiche. On the title page is a manual part number, as well as, a microfiche part

number that can be used to order extra copies of the manual. Microfiche are microfilm transparencies

(10cm X 15cm, 4 in X 6 in). Each microfiche contains reduced photocopies of the manual pages. Also in-

cluded in the microfiche package are the latest Manual Changes Supplement and pertinent Service Notes.
{ For information on how to order refer to the paragraph titled ORDERING THE PARTS.
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APPENDIX A
MECHANICAL INSPECTION

MECHANICAL INSPECTION: GAGING THE PRECISION CONNECTOR

Mechanical inspection of the connector is extremely important and should be done periodically. This con-
sists of using a male precision 3.5mm connector gage to check the mechanical dimensions of the connector.
The purpose of doing this is to make sure that a perfect mating will occur between the connector surfaces.
Perfect mating assures a good electrical match, and it is very important mechanically, to avoid damaging the
connectors themselves.

The critical dimension you will be measuring is the recession of the center conductor. The maximum allowable
recession of the center conductor is 0.003 in. (0.08mm).

If any contact protrudes beyond the outer conductor mating plane it is out of tolerance and must be replaced.
The out-of-tolerance connector will permanently damage any connector attached to it. Destructive electrical
interference will also result, due to buckling of the female contact fingers. This is often noticeable as a power
hole of several dB occurring at about 22 GHz.

If any contact is recessed too far behind the outer conductor mating plane (> 0.003 in.) poor electrical
contact will result, causing high electrical reflections. Careful gaging of all connectors will help prevent this
condition,

Before using the connector gage to measure the connector, don’t forget to inspect the end of the gage itself
and the calibration block visually. Dirty or damaged gage facings can cause dirty or damaged connectors!

Figures Al and A2 show how to use a connector gage. First zero the gage itself using the calibration block,
following the procedure outlined in Figure Al.

Figure A3 shows how to measure precision 3.5mm connectors. Note that a plus (+) reading on the gage in-
dicates recession of the center conductor; a minus (—) reading indicates a protrusion. Since no protrusion

is allowable, readings for connectors that are within the allowable tolerance range will always be on the plus
(+) scale of the gage.

33
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HP 11664E

MALE

WYX YYY

GRASP THE GAGE HERE
© FOR MAXIMUM STABILITY.

GAGE FOR MALE CONNEC-

HEH TORS HAS CIRCULAR
BUSHING AROUND GAGE
PLUNGER.

———— USE PROTRUDING END OF
GAGE CALIBRATION BLOCK
TO ZERO MALE CONNECTOR
GAGE.

T 0900
DO

OB
&

)
& .a.o‘n‘a’a

SCALE DIVISIONS
0.00025 IN.

EXAMPLE

READING IS + 0.00425
THIS INDICATES RECESSION

OF THE CENTER CONDUCTOR
5 OF 0.00425

Figure Al.  Precision 3.5mm Connector Gages
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ZEROING GAGES

(1) USE_PROTRUDING END OF GAGE GRASP THE GAGE HERE
CALIBRATION BLOCK TO ZERO MALE FOR MAXIMUM STABILITY.

CONNECTOR GAGE. USE OTHER END
(FLAT) TO ZERO FEMALE GAGE.

W Ldd
\.m e e Weod
= 0|3 —e—2||| B
( . S
4 [\
(2) CAREFULLY ALIGN CIRCULAR BUSH-
ING AND PROTRUDING END. THEN
FIRMLY SEAT GAGE CALIBRATION
BLOCK. (3) GAGE_POINTER SHOULD LINE UP
WITH ZERO MARK
b wd
G L
@ o - N\\
T TA
(9) IF GAGE POINTER DOES NOT LINE UP GRADUATED DIAL
WITH ZERO MARK, LOOSEN THE DIAL
LOCK SCREW AND ROTATE GRAD-
UATED DIAL UNTIL GAGE POINTER IS
ALIGNED WITH ZERO. THEN RE- DIAL LOCK
TIGHTEN THE DIAL LOCK SCREW, SCREW
\

Figure A2.  Zeroing Precision 3.5mm Connector Gages
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MALE

OUTER CONDUCTOR
MATING PLANE

CAREFULLY ALIGN GAGE AND CON-  BUSHING  GRASP THE GAGE HERE
NECTOR SO THAT CIRCULAR BUSHING FOR MAXIMUM STABILITY.
AROUND GAGE PLUNGER WILL COME

TO REST ON OUTER CONDUCTOR

MATING PLANE.

OUTER CONDUCTOR ALLOWABLE RANGE
MATING PLANE PROTRUSION (—) 0.000 in
RECESSION (+) 0.003 in

OO0

OO0
XOO00C

0000
OO0

(2) INSERT GAGE.

Figure A3. Measuring Precision 3.5mm Male Connectors
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APPENDIX B
AUTOMATED FLATNESS PROGRAM LISTING

AUTOMATING THE FLATNESS TEST

The program listings on the following pages will allow the operator to automate the flatness test of the detector.
This test will determine the flatness at up to 401 points in just a few minutes. The program will first measure
the flatness of the source (taking into account the flatness of the power sensor), then measure the flatness
of the detector, and finally plot the difference between the two on the computer’s CRT. This is identical to
the manual version of the test and therefore the results should also be identical.

The following equipment is recommended to run the program:

An HP Series 200 Computer with BASIC 2.0 or 3.0

Sufficient memory to load the operating language plus 10K bytes
(the program itself requires less than 10K bytes of memory)

A signal source: HP 8350B with HP 83595A plug-in* OR an HP 8340A
HP 8756A or HP 8757A Scalar Network Analyzer

HP 436A Power Meter with an HP 8485A Power Sensor

Two Precision 3.5mm attenuators; total of 12 or 13 dB: HP 8493C

3 HP-IB cables: HP 10833A/B/C/D (4 required if a printer is used)

Printer: (optional) for hard copies; capable of a graphics dump

There are actually two separate program listings. The first program allows the operator to input the calibration
factors listed on the power sensor. These cal factors are then stored on adisc for future use under a file name
that contains the power sensor serial number. This allows the storage of cal factors for more than one power
sensor. At the beginning of the flatness program the operator will be asked to input the serial number of the
power sensor and only data for that power sensor will be loaded into memory. Up to 50 cal factors can be
stored in each file although only 35 are shown on the HP 8485A power sensor. A two-dimensional array is
created containing up to 50 combinations of a frequency and its associated cal factor. This program need only
be run once in order to store the file on disc.

The second program performs the actual measurement of flatness using the cal factors stored on the disc.
Any number of frequency points, up to 401, may be chosen although 101 points is more than sufficient and
takes much less time. The cal factor used will be interpolated between the two closest frequency points. The
cal factor used for frequencies measured below the lowest entered frequency point of the array will default
to the cal factor of the lowest entered frequency point. A similar method is used at the high end.

In order to reduce the amount of time required to copy these programs, the code listings represent a minimum
configuration that will perform the measurement. There is almost no error checking or convenience features.
Use care when entering data and when following the instructions displayed.

* The HP 83595A used should have a serial prefix of 2411A or greater. While earlier versions will work in this configuration, some
additional inaccuracies may be introduced.
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NOTES ON THE TWO PROGRAMS

Cal Factor Entry Program

When requested, enter only the last few significant digits of the power sensor serial number (no more than
5 digits).

Always enter the frequency in GHz, NOT MHz!

Always enter BOTH the frequency and the cal factor. For example, if the first cal factor is 99% at S0 MHz
then enter .05,99 then press [ENTER].

Each entered frequency MUST be greater than the preceding frequency.
Fractional percentages ARE allowed (e.g.: 98.5).

If a mistake has been made, it is possible to back up by entering a negative frequency. Each negative input
will back up one entry and each entry will have to be input again.

When all the cal factors have been input then enter 0,0 to exit.

The program will re-display all of the entered points when done. Verify the accuracy of each. Pressing
[CONTINUE] will attempt to store the file on the disc; make sure the disc is NOT write-protected.
Detector Flatness Program

When requested, enter only the last few significant digits of the power sensor serial number (no more than
5 digits).

When requested, enter the number of frequency points to be taken (no more than 401). The data points will
be evenly spaced across the frequency range.

When requested, connect the calibrated power sensor to the attenuated output of the source. The program
will automatically zero the meter.

When requested, remove the power sensor and connect the detector under test to the attenuated output of
the source. Connect the input cable of the detector to the “A” input of the scalar network analyzer.

A typical displayed output of the program is shown in Figure BI.

If the displayed frequency response exceeds the limits of the graph, it may be necessary to increase value of
the “Scale” variable in line 210.

Once one detector has been measured, more may be measured by pressing the [CONTINUE] key. To
re-calibrate the source again, press [RUN].

38

www.valuetronics.com



HP 11664E Appendix B

ABSOLUTE dB ERROR vs FREQ.

dB ERROR
®

e T e - - > m e
FREQUENCY in GHz.

Figure Bl. Typical Program Output

MEASUREMENT SETUP

Connect the equipment in the same manner as the manual flatness test described in Figure 10. Connect HP-IB cables
from the computer to the HP-IB inputs of both the power meter and the scalar network analyzer. If using the HP 8340A
(or an HP 8341A with pulse option), connect the modulator drive from the analyzer to the pulse input. DO NOT use
the AM input on the source.

The HP-IB addresses are as follows:
Analyzer-716
Source-19*
Power Meter-713

* The Source is connected to the Analyzer’s System Interface Bus NOT the Computer’s HP-IB.

A printer may be connected to the HP-IB at address 701 if hard copy results are required. The printer must be capable
of a graphics dump.
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86

906

198
118
120
138
148
158
lea
178
1806
1906
ped
218
220
236
248
256
260
27e
280
298
304
31@
326
330
344
356
368
370
380
3908
408
41@
420
430
4406
459
468
470
480
490
560
516
528

40

POWER METER CAL FACTOR ENTRY PROGRAM (1 0f 2)

! POWER METER CRL FACTOR ENTRY FPROGRAM

! Creates 2 dim array of freg (in MHz) vs cal factor (in percent

! Assigns a file name of "PM_xxxxx" (xxxxx is the pur sensor serial #2
]

OPTION BRSE ©

DIM Caldi:56,1:2>

INTEGER I,Pm_points

!

GRAPHICS OFF

PRINTER IS 1

OFF KEY
OUTPUT 1;CHR$¢12)
BEEP 300,.1

INPUT "ENTER THE POWER SENSOUR SERIAL # (LAST S DIGITS ", Serial

!

PRINT USING "3-,K, "s"ENTER BOTH FREG AND CAL SEPARARTED BY A COMMA. *
PRINT "ENTERING A NEG FRE® WILL BACK UP."

PRINT USING "3/,K,~";" # FRE® CAL%"

!

FOR I=1 TO 56 ! 5@ POINTS MAX

Entrys |

BEEP 206, .82
DISP I;". Enter FRE® ¢in GHz> and CAL (in %)>. ""g EXITS""";
INPUT "",Freq,Pct
IF Freq=8 OR Pct=B THEH GOTO Done
Freq=Freg*108080
IF Freq<@ THEN
I=l-1
BEEFP 108G, .082
GOTO Entry
END IF
IF I>1 THEN
IF Freq<=Cal(I-1,1> THEN
DISP "FRE@ MUST BE GREATER THAMN LAST EWTRY... TRY AGAINI"
BEEP 26868,.5
WRIT 2
GOTO Entry
END IF
END IF
CaldI,1>=Freq
CaldI,2)=Pct
PRINT USING "DD,3X,6D.D,5X,3D0.D";1,Freq,Pct

NEXT I
|

Dones ! DISPLAY ENTERED VALUES

Pm_points=I-1
DUTPUT 1:CHR$cC12)>
PRINT USING "K,~,K,~"3" ENTERED WYRLUES"," # FREQ CRAL%"
FOR I=1 TO Pm_points
PRINT USING "DD,3X,6D.D,5%,3D.D";1,Cal(I,1),Calcl,2>
NEXT I
PRINT "Power Sensor serial number =";Serial
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530
549
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
709
710
720
730
740
750
760
770
780
( 790
- 800

—

POWER METER CAL FACTOR ENTRY PROGRAM (2 of 2)

BEEP 486,.1

DISP "PRESS CONTINUE TO STORE DATAR ON DISC."
PRUSE

!

DISP

ON ERROR GOSUB Error

RSSIGH BFile TO "PM_"&VYAL$(Serial)d

OFF ERROR

OUTPUT B@File;Pm_points,Cal (%>

ASSIGN BFile TO #

BEEP 5606, .02

DISP "CRAL FACTORS HAVE BEEN STORED OMN DISC."

CAT

STOP

!

I T T

Errors: ! ERROR ON ASSIGNHMENT-

!

IF ERRN=56 THEHN I NO EXISTIMG FILE
CREATE BDAT “PN_"&?HL$(Serial),4 ! CRERATE FILE
RETURN

END IF

DISP "ERROR # ";ERRN;" FIX, THEN PRESS CONTINUE"
BEEP 2008,.3

PRUSE

DIsSpP

RETURN

END
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18
26
38
40
Se

7B
88

%1%
116
120
i3e
140
156
166
178
i8@
i9a
206
218
2290
2306
240
256
2608
270
280
298
3066
318

320

330
340
358
368
3ve
380
398
486
418
420
430
448
458
460
470
488
498
=171%
Sig
5206

42

DETECTOR FLATNESS PROGRAM (1 of 4)

! DETECTOR FLATNESS PROGRAM

! Plots detector measurements Us power meter measurements.

1

OPTION BRSE @&

COM INTEGER Cal_data_flig

coM ~Cal_f~s Cal(1:56,1:2), INTEGER Pm_points

COM sMeasure~ Mea5(1=491,1:3),Set_power,81art,310p,Sca?e,IHTEGER Foints
COM ~Hpib~ ESna,@Source, @Fur_mir

!

GINIT

CALL Clear_screen

OFF KEY

ASSIGN @Sna TO 716 I Scalar Network Analyvzer address

ASSIGN E@Source TO 717 | Passthrough addresz=z to Source

ASSIGN E@Puwr_mtr TO 713 | Power Meter address

I

Max_points=461

Start=18 I Start frequency in MHz

Stop=26510 I Stop frequency in MHz

Set_power=2 | Pouwer level set point of source in dBm

Scale=1i ! dB (+~7= graph limits)

1

IF NOT Cal_data_flg THEH | get cal data on power sensor
DISP "ENTER THE FOWER SENSOR SERIAL # (LAST 5 DIGITS)";
BEEP v00,.1

INPUT Serial
DISP "LOADING CAL FACTORS™"
ASSIGN @File TO "PM_"&VAL$(Serial)
ENTER @File;Pm_points,Cal (%) ! Load cal factors
RSSIGN BFile TO *
Cal_data flg=1
DISP
END IF
BEEP 5608,.1
DISP "ENTER NUMEER OF POINTS TO BE MEASURED CMgMax_points; "MAXKI"g
INPUT Points
Step_size=(Stop-Start)~(Points-1)
FOR I=1 TO Points
Meas(I,1)=Start+Step_sizex(I-1)
NEXT I
REMOTE 7
OUTPUT @Sna;"IP PT19" | preset system
CALL Set
LOOP
CALL Verify
BEEP 306,.1
DISFP " To repeat...press COMTINUE; to re-cal...RUN *
PAUSE
I
END LOOP
END
1
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538
S4@
558
S68
Svd
580
598
609
€180
€628
630
640
658
6686
674
6886
698
7ae
ripg
720
730
748
(=17
764
7re
788
798

818
gze
g3e
B840
856
gc@
8706
886
890
200
2106
926
936
9406
958
9€8
97e
980
9986
1066
1618
1820
1836
18640

DETECTOR FLATNESS PROGRAM (2 of 4)

| #eresersxxss SUB FPROGRAMS FEEEFFFE R LRSS
I
SUB Corr_pur(Freq,Power) | uses cal factor to find actual power read
COM ~Cal_f~s Cal(x), INTEGER Pm_points
IF Freg<Cal<i,1)» THEN ! freqg too low, use first value
Cal_factor=Cal(l,2)
GOTO Act_pur
END IF
K=d
REPERT
X=KX+1
IF X>Pm_points THEN | freq too high, use last value
Cal_factor=Cal(Pm_points,2)
GOTO Act_pwr
END IF
UNTIL Freg<Cal(X,1>
Frac={Freq—CaI(H—1,1))/(Ca!(x,1)~0a1(H-l,i))
Ea1_Factar=Frac*(Ca](H,E)—Cal(H—l,Z))+CaI(H—1,2> |l cal factor in %
Act_pur:Power=Fouer-(18#LGT(Cal_factor~108)) I actual power read
SUBEND
1
SUB Set ! finds freqg response of source using pwr mtr as ref.
COM ~Cal_f~ Cal¢#)>, INTEGER Pm_points
COM sMeasure~ Heas(*},Set_power,Start,Stop,Sca]e,IHTEGER Points
COM ~Hpib~ @Sna, @Source, GPwr_mtr
Clear_screen
OUTPUT @Snaj; "MDB"
OUTPUT @Source;"“MD@ CW PL-&BDE RFO" | works for 8350 or 8348-41
BEEP 488, .1
DISP "CONMECT POMER SEMSOR TO RTTEMUARTORS"
PAUSE
I
CALL Zero_mtr
OUTPUT @Source; "PL";S5et_power:"DE RF1 MD® S¥1 AMB FM1I" ! for €35a8-40-41
FOR I=1 TO Points
OUTPUT @Source;"CH"jMeas(I,1d3"mM2"
IF I=1 THEN WRIT 5
Read_pur(Meas(I,2))
Corr_puwr(Meas<I,1>,Meas¢I,2))
DISP USING 938;"Freq ='rMeas (I, 13 "MH=z Power ="gMeas<(I,2);"dBEm"
IMRGE K,6D.D,K,3D.2D,K
NEXT 1
DIsSP
Set_+1g=1
SUBEND
1
SUB Clear_screen | clears alpha and graphics screen
GRAPHICS OFF
ODUTPUT 1:CHR$(12)
DISP
SUBEND
I
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i85k
iBea
iere
igeo
1@
iiga
ilie@
i12e
1138
ii140
1158
1160
iive
iige
1196
12068
i2ie
1220
i23e
1248
1258
1260
1278
izee
1298
1308
i3i@
1328
1338
1348
1358
i36@
i37@
1386
1398
14908
1418
1428
1438
1449
1458
i461
i4v@
1480
1490
1588
iSie
1520
1538
1548
1556
136e@

44

DETECTOR FLATNESS PROGRAM (3 of 4)

SUB Read_puwr(Power) | reads power from 436A pouwer meter @ 16B%
COM ~Hpib~- @Snha,BSource, BPwr_mtr
REPERT
WARIT .3

OUTPUT @Pwr_mtrg"9D+T"
ENTER @Pwr_mtr USING "B,B,X,K";Sts,Range,Power
UNTIL Sts=88
SUBEND
i

SUB Zero_mtr
COM /Hpib~ @Sna,@Source, @Pwr_mir
DISP "STAND-BY... zerocing pouwer meter"
OUTPUT GPwr_mtr;"A1+R"
WRIT 7
CUTPUT @Puwr_mtrj"21+R"
OUTPUT @Pur_mtrj;"9Ds+y"
WRIT 7
DispP
SUBEND
!
SUB Verify ! measures detector response
COM ~Cal_fs Cal(%), INTEGER Pm_points
COM sMeasures Meas(*),Set_power,Start,Stop,Scaie,INTEEER Points
COM sHpib~s @Sna, @Source, BPur_mtr
INTEGER I
Clear_screen
OUTPUT @Snaj“C2 C@ C1 IR ME FDO MDi SWB RF1"®
BEEP 468,.01
DISP “CONNECT DETECTOR TO ATTEN AND TO INPUT “wguu =
PAUSE
i

ALPHAR OFF
Graticule
GRAPHICS ONW
PEN 1
OUTPUT 05ource;“PL“;Set“power;"DB RFL™
FOR I=1 TO Points
OUTPUT @Source;"CH";Meas(I,1);"M2"
WAIT .3
OUTPUT @Snaj;0v"
ENTER @SnajMeas(l, 3>
Db_err=Meas(I,3)-Meas(Il,2>
IF I=1 THEN MOVE Meas<I,1>,Db_err
PLOT MeasCI,1),Db_err
NEXT I

SUBEND

!

SUB Graticule | generates graphics graticule
COM sMeasures Meas(*),Set_pnwer,Start,Stop,Scale,IHTEGER Points
GCLERR
DEG
LDIR @
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1578 |
1588 I #% GRATICULE ==
1598 K=Stop-Start
1666 Amin=-,15%%
16109 Kmax=1.02%%
ig2@ Ymax=1.2%Scale
1636 Ymin=-1.5%Scale
1648 WINDOW Xmin,Xmax,Ymin,Ymax
1650 CLIP B,%,-Scale,Scale
1668 FRAME
1670 LINE TYPE 3
1é8p GRID 2006,Scale~5,0,06
16986 LINE TYPE 1
17686 RXES 1000,Scale-10,0,8,2,2
i7ie CLIP OFF
1726 !
1738 I #% X-AXIS LABEL %=
1748 CSIZE 4.3
1758 FOR I=INT(Start~-1868) TOQ Stop STEF 46068
i76@ LORG &
i776 MOVE I,~Scale
17806 LABEL I-16886
i79@ NEXT I
ig8aa !
igie ! #% Y-AXIS LABEL +=#
igze FOR I=-Scale TO Scale STEP ScalersS
ig3. LORG 8

( 1840 MOVE @, 1

' i858 LABELCINTC(I*100+.5))-180
12868 NEXT I
1878 !
1888 | #% LABELS ##%
1898 CSIZE 5
1988 LORG 4
i91@ MOVE (Stop-Start)>~-2,Scale
1928 LABEL "ABSOLUTE dB ERROR vs FREQ."
1938 LORG &
1948 MOVE (Stop-Start)-2,-Scale*1.18
1958 LABEL "FREQUENCY in GHz."
1960 LDIR 98
1978 MOVE Xmin,®
1988 LABEL "dB ERROR"

1998 SUBEND
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