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Hewlett-Packard to Agilent Technologies Transition

This manual may contain references to HP or Hewlett-Packard. Please note that
Hewlett-Packard's former test and measurement, semiconductor products and chemical analysis
businesses are now part of Agilent Technologies. To reduce potential confusion, the only
change to product numbers and names has been in the company name prefix: where a product
number/name was HP XXX X the current name/number is now Agilent XXXX. For example,
model number HP478A is now model number Agilent 478A.

Documentation Warranty

THE MATERIAL CONTAINED IN THIS DOCUMENT IS PROVIDED "AS IS," AND IS
SUBJECT TO BEING CHANGED, WITHOUT NOTICE, IN FUTURE EDITIONS. FUR-
THER, TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, AGILENT
DISCLAIMS ALL WARRANTIES, EITHER EXPRESS OR IMPLIED WITH REGARD TO
THIS MANUAL AND ANY INFORMATION CONTAINED HEREIN, INCLUDING BUT
NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FIT-
NESS FOR A PARTICULAR PURPOSE. AGILENT SHALL NOT BE LIABLE FOR
ERRORS OR FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION
WITH THE FURNISHING, USE, OR PERFORMANCE OF THIS DOCUMENT OR ANY
INFORMATION CONTAINED HEREIN. SHOULD AGILENT AND THE USER HAVE A
SEPARATE WRITTEN AGREEMENT WITH WARRANTY TERMS COVERING THE
MATERIAL IN THIS DOCUMENT THAT CONFLICT WITH THESE TERMS, THE WAR-
RANTY TERMS IN THE SEPARATE AGREEMENT WILL CONTROL.

DFARS/Restricted Rights Notice

If software is for use in the performance of a U.S. Government prime contract or
subcontract, Software is delivered and licensed as “Commercial computer software” as
defined in DFAR 252.227-7014 (June 1995), or as a “commercial item” as defined in FAR
2.101(a) or as “Restricted computer software” as defined in FAR 52.227-19 (June 1987) or
any equivalent agency regulation or contract clause. Use, duplication or disclosure of
Software is subject to Agilent Technologies’ standard commercial license terms, and
non-DOD Departments and Agencies of the U.S. Government will receive no greater than
Restricted Rights as defined in FAR 52.227-19(c)(1-2) (June 1987). U.S. Government users
will receive no greater than Limited Rights as defined in FAR 52.227-14 (June 1987) or
DFAR 252.227-7015 (b)(2) (November 1995), as applicable in any technical data.




Printing Copies of Documentation from the Web

To print copies of documentation from the Web, download the PDF file from the Agilent
web site:

Go to http://www.agilent.com.

Enter the document’s part number (located on the title page) in the Quick Search box.
Click GO.

Click on the hyperlink for the document.

Click the printer icon located in the tool bar.




Contacting Agilent

This information supersedes al prior HP contact information.

Online assistance: ww. agi | ent. com fi nd/ assi st

Americas

Brazil
(tel) (+55) 11 3351 7012
(fax) (+55) 11 3351 7024

Canada
(tel) +1 877 894 4414
(fax) +1 303 662 3369

Mexico
(tel) 1 800 254 2440
(fax) 1 800 254 4222

United States

(tel) 800 829 4444

(alt) (+1) 303 662 3998
(fax) 800 829 4433

Asia Pacific and Japan

Australia

(tel) 1 800 225 574
(fax) 1 800 681 776
(fax) 1 800 225 539

China

(tel) 800 810 0508
(alt) 800 810 0510
(fax) 800 810 0507
(fax) 800 810 0362

Hong Kong
(tel) 800 933 229
(fax) 800 900 701

India

(tel) 1600 112 626
(fax) 1600 112 727
(fax) 1600 113 040

Japan (Bench) Japan (On-Site) Singapore South Korea
(tel) 0120 32 0119 (tel) 0120 802 363 (tel) 1 800 275 0880 (tel) 080 778 0011
(alt) (+81) 426 56 7799 (alt) (+81) 426 56 7498 (fax) (+65) 6755 1235 (fax) 080 778 0013
(fax) 0120 01 2144 (fax) (+81) 426 60 8953 (fax) (+65) 6755 1214
Taiwan Thailand Malaysia
(tel) 0800 047 669 (tel) 1 800 2758 5822 (tel) 1800 880 399
(fax) 0800 047 667 (alt) (+66) 2267 5913 (fax) 1800 801 054
(fax) 886 3492 0779 (fax) 1 800 656 336
Europe
Austria Belgium Denmark Finland
(tel) 0820 87 44 11* (tel) (+32) (0)2 404 9340 (tel) (+45) 7013 1515 (tel) (+358) 10 855 2100
(fax) 0820 87 44 22 (alt) (+32) (0)2 404 9000 (alt) (+45) 7013 7313 (fax) (+358) (0) 10 855 2923
(fax) (+32) (0)2 404 9395 (fax) (+45) 7013 1555
France Germany Ireland lsrael
(tel) 0825 010 700* (tel) 01805 24 6333* (tel) (+353) (0)1 890 924 204 | (tel) (+972) 3 9288 500
(alt) (+33) (0)1 6453 5623 (alt) 01805 24 6330* (alt) (+353) (0)1 890 924 206 | (fax) (+972) 3 9288 501
(fax) 0825 010 701* (fax) 01805 24 6336* (fax) (+353) (0)1 890 924 024
Italy Luxemburg Netherlands Russia

(tel) (+39) (0)2 9260 8484
(fax) (+39) (0)2 9544 1175

(tel) (+32) (0)2 404 9340
(alt) (+32) (0)2 404 9000
(fax) (+32) (0)2 404 9395

(tel) (+31) (0)20 547 2111
(alt) (+31) (0)20 547 2000
(fax) (+31) (0)20 547 2190

(tel) (+7) 095 797 3963
(alt) (+7) 095 797 3900
(fax) (+7) 095 797 3901

Spain

(tel) (+34) 91 631 3300
(alt) (+34) 91 631 3000
(fax) (+34) 91 631 3301

Sweden

(tel) 0200 88 22 55*

(alt) (+46) (0)8 5064 8686
(fax) 020 120 2266+

Switzerland (French)
(tel) 0800 80 5353 opt. 2*
(alt) (+33) (0)1 6453 5623
(fax) (+41) (0)22 567 5313

Switzerland (German)

(tel) 0800 80 5353 opt. 1*
(alt) (+49) (0)7031 464 6333
(fax) (+41) (0)1 272 7373

Switzerland (Italian)

(tel) 0800 80 5353 opt. 3*
(alt) (+39) (0)2 9260 8484
(fax) (+41) (0)22 567 5314

United Kingdom

(tel) (+44) (0)7004 666666
(alt) (+44) (0)7004 123123
(fax) (+44) (0)7004 444555

tel) = primary telephone number; (alt) = alternate telephone number; (fax) = FAX number; * = in country number
p! y telep: €p ry
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ADDENDUM

MANUAL CHANGES

NOTE

This ADDENDUM contains important information of the kind normally contained in
MANUAL CHANGES supplements. Use the ADDENDUM to correct your manual in the
same way you would use the MANUAL CHANGES supplement.

B = NEWITEM

MANUAL IDENTIFICATION

HP Model Number:

8721A opt. 008
Date Printed: December 1983
Part Number: 11652-90006

Serial Prefix or Number Make Manual Changes

n All

1

B CHANGE 1

Page 4, Table 2:

Measurements): <1.063 (30 dB return loss) 0.1 to 110 MHz.”

Modify the directional bridge “Load Port VSWR” specification to read “Load Port VSWR (Reflection

Add this explanation: “Note: Load Port VSWR (Power Monitoring) is not specified.”

Addendum Date: 13 October 1988

(bﬂ HEWLETT

PACKARD



INTRODUCTION

The HP Model 11652A Option 008 Transmission/
Reflection Kit (see Figure 1) is used when charac-

Models 11652A Opt. 008/8721A Opt. 008

terizing 75-ohm RF networks from 0.1 to 110
MHz. Swept measurements may be made when the
HP 11652A Option 008 is used with the HP Model
8407A Option 008 Network Analyzer or the HP

DIRECTIONAL BRIDGE
8721A OPT. 008

FRONT

11652A

8721A

INSIDE

6 dB

HEWLETT » PACKARD
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REAR

Figure 1. HP 11652A Option 008 Transmission Reflection Kit and
HP 8721A Option 008 Directional Bridge
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Table 1. Contents of HP 11652A Option 008 Transmission/Reflection Kit

Item
Number Quantity HP Part No. Description

1 1 11652-60013 Cable Assembly, 2 foot
2 1 12500929 Connector-BNC Short
3 1 11652-60019 Power Splitter
4 2 11652-60012 Cable Assembly, 1 foot
5 1 1250-1288 Connector-RF BNC
6 1 1250-1286 Connector Angle
7 1 1250-1287 Connector-RF Adapter
8 1 11652-60014 Cable Assembly, 3 ft 3 in. (inside case)
9 1 8721A Opt. 008 Directional Bridge

10 1 11652-60010 Precision Termination

8407A Network Analyzer with two 11658A 50 to
75 ohm matching resistors (see Figures 4 and 5).

The HP Model 8721A Option 008 Directional
Bridge, which is available separately or as part of
the HP Model 11652A Option 008 Transmission/
Reflection Kit, is principally used to make reflec-
tion measurements. The 8721A is also very useful
for power monitoring and closed-loop leveling
applications.

INITIAL INSPECTION
Mechanical Check

If damage to the shipping carton is evident, ask
that the carrier’s agent be present when the instru-
ment is unpacked. Inspect the parts for mechanical
damage, such as scratches or dents. Also, check the
cushioning material for signs of severe stress.

Electrical Check

The electrical performance should be verified as
soon as possible after receipt. Refer to the para-
graph on MAINTENANCE.

Claims for Damage

If any unit is mechanically damaged or fails to
meet specifications upon receipt, notify the carrier
and your nearest HP office immedately (a list of
regional offices is at the rear of this note). Retain
the shipping carton and padding for the carrier’s
inspection. The HP office will arrange for repair or
replacement without waiting for the claim against

the carrier to be settled.

REPACKAGING FOR SHIPMENT
Using Original Packaging

The same containers and materials used in factory
packaging can be obtained through the HP offices
near you.

2

If the Model 11652A Option 008 or Model 8721 A
Option 008 is being returned to HP for servicing,
attach a tag indicating the type of service required,
return address, and model or part number. Also
mark the container FRAGILE to assure careful
handling.

Using Other Packaging

If it is desired to return a component without its
case, the following general instructions should be
used for repackaging with commercially-available
materials:

a. Wrap the component in heavy paper or plas-
tic. (If shipping to a HP office attach a tag indicat-
ing the type of service required, return address, and
model or part number.)

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

c. Use enough shock-absorbing material (three
to four inch layer) around all sides of the fixture to
provide a firm cushion and prevent movement.

d. Seal the shipping carton securely.

vag@d s wil Sl i1 [P W |

sure careful handling.

e. Mark the shipping carton FRAGILE to as-

TRANSMISSION/REFLECTION KIT
CONTENTS

Refer to Table 1 for a list of the components fur-
nished in the HP Model 11652A Option 008
Transmission/Reflection Kit.

SPECIFICATIONS

Refer to Table 2 for the specifications and circuit
representations of the components in the HP
11652A Option 008 Kit.
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Figure 2. Reflection Measurements with the
HP 8721A Option 008

OPERATION

Reflection Measurements with the HP 8721A
Option 008

The HP Model 8721A Directional Bridge (func-
tionally similar to a directional coupler) is a val-
uable device in reflection measurements and power
monitoring.

By measuring the reflected voltage and comparing
this to the voltage incident upon a device under
test, you can characterize the test device for its
complex reflection coefficient (EREFLECTED/
EINCIDENT), complex impedance, VSWR, and
return loss (—20 Log reflection coefficient).

To find the ratio of two voltages, measure the volt-
ages present at a prescribed test channel and com-
pare it to a reference voltage. To make a reflection
measurement, use an instrument such as the HP
8405A Vector Voltmeter and connect the direc-
tional bridge as shown in Figure 2.

Power Monitoring with the HP 8721A Option 008

Power monitoring can also be accomplished by the
8721A. The 8721 A can monitor the power being
produced by a source while loaded and also moni-
tor the power being delivered to a remote load. To
use the directional bridge for this purpose, insert

+tha hridon ae chauam Tigure 28 Qinpece thoro ic a ﬁ
i€ OTIGEE as snown in L1gure o. SInCe nlreé 15 a

dB drop below the source power level in both arms
of the bridge, the power meter measures the power
delivered to the load.

HP 11652A Option 008 Kit Measurements with
the HP 8407A

Transmission. (Refer also to AN 121-1 “Network
Analysis with the HP 8407A 0.1 — 110 MHz”).

a. The HP 11652A is used as shown in Figure 4
when making a transmission measurement.

b. Power entering the power splitter is divided
into two channels, reference and test. The HP

Models 11652A Opt. 008/8721 A Opt. 008

8407A measures the ratio of the test channel to
the reference channel and measures the phase dif-
ference between the two channels.

¢. The cable lengths specified are necessary in
order to ensure matched electrical lengths between
channels.

d. The general procedure for making a trans-
mission measurement is the following (refer also to
AN 121-1).

1. Setup the equipment as shown in Figure
4.

2. Establish a 0 dB, zero-degree reference
level on the HP 8407 A.

3. Insert the unknown at box marked UN-
KNOWN and make the measurement.

Reflection. (Refer also to AN 121-1.)

a. The HP 11652A Option 008 is used as
shown in Figure 5 when measuring complex imped-
ance, reflection coefficient or return loss (VSWR).

b. Power from the sweeper is again divided into
a reference and test channel. This time, however,
the signal entering the test channel is the reflected
voltage from the input to a network, not the trans-
mitted voltage. The HP 8407A takes the ratio of
EREFLECTED/EINCIDENT, which is defined as
reflection coefficient.

c. The cable lengths specified are necessary to
ensure proper phase matching of the two channels.

d. The general procedure for making a reflec-
tion measurement is the following (refer also to
AN 121-1):

1. Setup the equipment as shown in Figure
5.

2. Place a short circuit (or open circuit) at
the LOAD port of the directional bridge.

POWER
METER

SOURCE LOAD

Figure 3. Power Monitoring with the
HP 8721A Option 008
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Table 2.

Specifications

COMPLETE KIT:

Plastic Case Dimensions: 10 in. by 7.5 in. by 2.38
in.

Net Weight: 21b, 3 oz.

COMPONENTS:

Directional Bridge (HP 8721A Option 008)
Frequency Range: 0.1 to 110 MHz
Impedance: 75 ohm nominal

Load Port VSWR: <1.063 (30 dB return loss)
Directivity: >40dB (>30 dB, 0.1 — 1.0 MHz)

Coupling: 6 dB nominal. 0.6 dB frequency vari-
ation when used with HP 8407A Network Ana-
lyzer.

Transmission: 6 dB nominal insertion loss. 0.1
dB frequency variation when used with HP
8407A Network Analyzer.

+20dBm
Connectors: BNC female

Maximum Input Power:

Incident
Source (Reflecied)
(Load) ©—9
111
750hm$
75
load o ti[:‘r‘n
{Source) 4
75 ohm$

Circuit Equivalent of Directional Bridge

Power Splitter (11652-60019)
Impedance: 75 ohm nominal
Input VSWR: 1.02 (>40 dB return loss)

Output VSWR: 1.02 (40 dB return loss) when
used with the HP 8407A or HP 8405A

Connectors: BNC female
-6 dB#

input 750hm

0dB 75 0hm

-6 dB#
# When terminated in 75 ohms

Circuit Equivalent of Power Splitter

Precision Termination (11652-60010)
Impedance: 75 ohm nominal

VSWR: 1.014 (>43 dB return loss)
Connector: BNC male
O
L08pF | $ TR
e

Typical values only

Circuit Equivalent of Precision Termination

[

( ) ]
~ BLANKING
at.mmmsl vTO [sweep' VTO IN| Sweep wl IIN ‘
ouT ouT jout REF CHAN DIRECT |F
HP 8601A o _iei |t
GENERATOR/SWEEPER () D ||
[_NO)] @ 3;: . 1FT. capLe|l TESLCHAN DIRECT /1] ol
TOR 750 L
- SWEEP OSCILLATO! ol® e i
AF ouT HP B407A HP B412A
2 FT. OR 3 FT. CABLE 1 FT. CABLE MAINFRAME  PHASE-MAGNITUDE
500R75 0 3R 750 DISPLAY
POWER  UNKNOWN
Rargtiisny 759 TO 500 MATCHING RESISTOR (OMIT

*ON FRONT PANEL IF B6908 IS USED

IF 8407A OPT. 008 IS USED)

Figure 4. Setup for Making Transmission Measurements
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OMIT IF 8414A IS USED
ANY

-

BLANKING VTO | SWEEP®
ouT T _jout

REF CHAN DIRECT

BLANKING
VTO IN| SWEEP lq IN

TEST CHAN DIRECT,

m™n

HP 8601A
L _NO] @ GENERATOR/SWEEPER
OR

HP 86908/86988
SWEEP OSCILLATOR

R

3FT. 3IN. CABLE
CABLE ™0

E %0
1FT.
CABLE

POWER [source]

SPLITTER

2 FT. CABLE
500 OR 750

*ON FRONT PANEL {F 86908 IS USED

750 b
750 TO 500
MATCHING RESISTOR  Hp 84074 HP 84124
(OMIT 1F 8407A MAINFRAME PHASE MAGNI TUDE
OPT. 008 IS USED) DISPLAY OR

REFLECTED

HP 8414A
POLAR DISPLAY

SHORT

2. MEASUREMENT
- — TERMINATION

TEST NETWORK

Figure 5. Basic Setup for Reflection Measurements

Establish a 0 dB, 180 degree (or 0 dB,
zero degree) reference level on the HP
8407A Phase-Magnitude Display or the
HP 8414 A Polar Display.

3. Replace the short with the terminated
network and make the measurement.

HP 11652A Kit Measurements with the HP 8405A
Vector Voltmeter, 0.1 to 110 MHz

The HP 11652A Option 008 can be used with the
HP 8405A Vector Voltmeter to make CW trans-
mission and reflection measurements. The proced-
ure is outlined below. (Refer also to the HP 8405A
Operating and Service Manual.)

Transmission
a. Setup the equipment as shown in Figure 6.
b. Establish a 0 dB, zero degree reference level
with the CHANNEL switch set to B. (Set the
amplitude with the oscillator attenuator and the
phase with the HP 8405A PHASE ZERO.)

c. Insert the unknown at box marked UN-
KNOWN in Figure 6 and make measurement.

Reflection

a. Setup the equipment as shown in Figure 7.
Be sure to use the cable lengths specified (from the

HP 11652A) in order to ensure proper phase
matching between channels A and B.

b. Place a short circuit at the LOAD port of the
directional bridge. Establish a 0 dB, 180 degree
reference level with the CHANNEL switch set to B.
(Use the oscillator output attenuator to set the
amplitude and the HP 8405A PHASE ZERO to set
the phase.)

¢. Replace the short with the terminated net-
work and read phase and magnitude of reflected
signal.

PRECAUTIONS

Do not misplace the cables supplied with the kit.
They have been carefully chosen for proper elec-
trical length and are triple-shielded for isolation. Be
sure to use proper lengths of cable during setup
{refer to Figures 4 through 7).

Be sure the HP 8721A Option 008 Directional
Bridge is being used as a reverse coupler, not as a
forward coupler during a reflection measurement
(see Figure 5). This ensures that only the reflected
signal will enter the test channel (EREFLECTED).

MAINTENANCE

Specifications for the Directional Bridge, Power
Splitter and Precision Termination are given in
Table 2. However, the individual specifications for
these components are of such a tolerance that the
ambiguities encountered in the directivity, port

5
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SIGNAL SOURCE, SUCH AS HP B405A VECTOR VOLTMETER
HP 32008 VHF OSCILLATOR OR - R R
HP 60BF SIGNAL GENERATOR @ ° [ ] ‘
& g GO0
© Ge
. 1° 9 o
°f A4 HP 90BA
COAXIAL
TERMINATION
1FT. - asm -
CABLE HP 11536A
PROBE TEE
mgg@gﬂ BNC TYPE N
500 OR 750 RESISTOR ADAPTER
CABLE HP S0BA
COAXIAL
POWER TERUONATION
SPLITTER
UNKNOWN HP 11536A
PROBE TEE
Figure 6. Setup for Making Transmission Measurements with HP 8405A

VSWR, and Input/Output VSWR measurement set-
ups impair the checking of each of the com-
ponent’s specifications. Verification of the indi-

vidual specifications can be accomplished by using
a standards lab calibrated equivalent component,
available through your local Hewlett-Packard sales
and service offices.

REPLACEABLE PARTS

The HP 8721 A Option 008 Directional Bridge, the
Power Splitter and the Precision Termination are
not field repairable. If any of them do not meet
the specifications in Table 2, return the component
to the HP Service Center nearest you.

HP 84054 VECTOR VOLTMETER
SIGNAL SOURCE, SUCH AS @ °© [R] [@J
HP 32008 VHF OSCILLATOR OR A &
HP B0BF VHF SIGNAL GENERATOR
{00 0,0
=== —
HP 908A
| ) COAXIAL
TERMINATION
(¢} ® - - P -
\ HP11536A
PROBE TEE
750 TO S0n BNC
MATCHING TOTYPE N
TET. 3 IN RESISTOR ADAPTER
750 CABLE
)1 ma
COAXIAL TERMINATION
WP T1538A
PROBE TEE
500 OR 750 { [
CABLE h e -D mm
|
POWER
SPLITTER WP 8T21A OPT. 008 r&-D‘EﬂMINATK}N
DIRECTIONAL BRIDGE ' UNKNOWN
Figure 7. Setup for Making Reflection Measurements with HP 8405A
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